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Preamble 01

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="J8pczzZ6BIbGofJ19fTTE7f/eG4="></latexit>

→ωk1(ε) · · ·ωkn(ε)↑ =

Perturbation theory
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<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="TDZ5kXVcRihTN/44IH5FtXDuleA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEWo9FLx4r2A9oQ9lsN83S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QcKZNq777ZQ2Nre2d8q7lb39g8Oj6vFJV8epIrRDYh6rfoA15UzSjmGG036iKBYBp71gepf7vSeqNIvlo5kl1Bd4IlnICDa5NEwiNqrW3Lq7AFonXkFqUKA9qn4NxzFJBZWGcKz1wHMT42dYGUY4nVeGqaYJJlM8oQNLJRZU+9ni1jm6sMoYhbGyJQ1aqL8nMiy0nonAdgpsIr3q5eJ/3iA14Y2fMZmkhkqyXBSmHJkY5Y+jMVOUGD6zBBPF7K2IRFhhYmw8FRuCt/ryOule1b1GvfFwXWvdFnGU4QzO4RI8aEIL7qENHSAQwTO8wpsjnBfn3flYtpacYuYU/sD5/AEXGo5K</latexit>

ω

<latexit sha1_base64="4ucs5xa4WnUck8oSF7mKG1lQisM=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSLUS0lEqseiF48V7AckoWy2m3bpZjfsboQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dtbWNza3tks75d29/YPDytFxR8tMEdomkkvVi7CmnAnaNsxw2ksVxUnEaTca38387hNVmknxaCYpDRM8FCxmBBsr+YEaSVQL0hG76Feqbt2dA60SryBVKNDqV76CgSRZQoUhHGvte25qwhwrwwin03KQaZpiMsZD6lsqcEJ1mM9PnqJzqwxQLJUtYdBc/T2R40TrSRLZzgSbkV72ZuJ/np+Z+CbMmUgzQwVZLIozjoxEs//RgClKDJ9Ygoli9lZERlhhYmxKZRuCt/zyKulc1r1GvfFwVW3eFnGU4BTOoAYeXEMT7qEFbSAg4Rle4c0xzovz7nwsWtecYuYE/sD5/AFURpCm</latexit>

ω(ε)

<latexit sha1_base64="J8pczzZ6BIbGofJ19fTTE7f/eG4="></latexit>

→ωk1(ε) · · ·ωkn(ε)↑ =

Perturbation theory

Non-perturbative 
approach
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k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="TDZ5kXVcRihTN/44IH5FtXDuleA=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEWo9FLx4r2A9oQ9lsN83S3U3Y3Qgl9C948aCIV/+QN/+NmzYHbX0w8Hhvhpl5QcKZNq777ZQ2Nre2d8q7lb39g8Oj6vFJV8epIrRDYh6rfoA15UzSjmGG036iKBYBp71gepf7vSeqNIvlo5kl1Bd4IlnICDa5NEwiNqrW3Lq7AFonXkFqUKA9qn4NxzFJBZWGcKz1wHMT42dYGUY4nVeGqaYJJlM8oQNLJRZU+9ni1jm6sMoYhbGyJQ1aqL8nMiy0nonAdgpsIr3q5eJ/3iA14Y2fMZmkhkqyXBSmHJkY5Y+jMVOUGD6zBBPF7K2IRFhhYmw8FRuCt/ryOule1b1GvfFwXWvdFnGU4QzO4RI8aEIL7qENHSAQwTO8wpsjnBfn3flYtpacYuYU/sD5/AEXGo5K</latexit>

ω

<latexit sha1_base64="4ucs5xa4WnUck8oSF7mKG1lQisM=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSLUS0lEqseiF48V7AckoWy2m3bpZjfsboQS+jO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dtbWNza3tks75d29/YPDytFxR8tMEdomkkvVi7CmnAnaNsxw2ksVxUnEaTca38387hNVmknxaCYpDRM8FCxmBBsr+YEaSVQL0hG76Feqbt2dA60SryBVKNDqV76CgSRZQoUhHGvte25qwhwrwwin03KQaZpiMsZD6lsqcEJ1mM9PnqJzqwxQLJUtYdBc/T2R40TrSRLZzgSbkV72ZuJ/np+Z+CbMmUgzQwVZLIozjoxEs//RgClKDJ9Ygoli9lZERlhhYmxKZRuCt/zyKulc1r1GvfFwVW3eFnGU4BTOoAYeXEMT7qEFbSAg4Rle4c0xzovz7nwsWtecYuYE/sD5/AFURpCm</latexit>

ω(ε)

<latexit sha1_base64="J8pczzZ6BIbGofJ19fTTE7f/eG4="></latexit>

→ωk1(ε) · · ·ωkn(ε)↑ =

Perturbation theory

Non-perturbative 
approach

Light fields / massless limit
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Preamble

Perturbative computation 
of correlation functions 
(Loops and logarithms)

Stochastic formalism 
(IR resummation)

de Sitter breaking by 
massless scalars 
(Secular growth)

In this talk I want to 
question the way these 
statements are usually 

connected



4D de Sitter 03

<latexit sha1_base64="ZBIfx/82pmn1CgR8KrA1Qum6bfw=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYNQY9ELx4xyiOBlcwOvTBhdnYzM2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzcxvPaHSPJYPZpygH9GB5CFn1Fjpvv1Y6RVLbtmdg6wSLyMlyFDvFb+6/ZilEUrDBNW647mJ8SdUGc4ETgvdVGNC2YgOsGOppBFqfzI/dUrOrNInYaxsSUPm6u+JCY20HkeB7YyoGeplbyb+53VSE175Ey6T1KBki0VhKoiJyexv0ucKmRFjSyhT3N5K2JAqyoxNp2BD8JZfXiXNi7JXLVfvKqXadRZHHk7gFM7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8A4XqNjQ==</latexit>

X4

<latexit sha1_base64="nUch7YistAi/xDVfxFWa5U9DqZo=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rGi/YA2ls120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtJ1Sax/LBjBP0IzqQPOSMGivdtx/dXqnsVtwZyDLxclKGHPVe6avbj1kaoTRMUK07npsYP6PKcCZwUuymGhPKRnSAHUsljVD72ezUCTm1Sp+EsbIlDZmpvycyGmk9jgLbGVEz1IveVPzP66QmvPIzLpPUoGTzRWEqiInJ9G/S5wqZEWNLKFPc3krYkCrKjE2naEPwFl9eJs3ziletVO8uyrXrPI4CHMMJnIEHl1CDW6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AHbao2J</latexit>

X0

<latexit sha1_base64="U750sCbX8ktu8pqJ1nhwbrmSw5k=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rGi/YA2ls120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtJ1Sax/LBjBP0IzqQPOSMGivdtx95r1R2K+4MZJl4OSlDjnqv9NXtxyyNUBomqNYdz02Mn1FlOBM4KXZTjQllIzrAjqWSRqj9bHbqhJxapU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTtCF4iy8vk+Z5xatWqncX5dp1HkcBjuEEzsCDS6jBLdShAQwG8Ayv8OYI58V5dz7mrStOPnMEf+B8/gAx3Y3C</latexit>

Xi



4D de Sitter 03

<latexit sha1_base64="8tUx27KfMvPG2uygjL6ZQPE8L1c="></latexit>

a(⌧) = � 1

H⌧

<latexit sha1_base64="VzblmrRmjVNCVM7Pi3kF0yEs8NE="></latexit>

ds2 = a2(⌧)(�d⌧2 + dx2)

<latexit sha1_base64="ZBIfx/82pmn1CgR8KrA1Qum6bfw=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYNQY9ELx4xyiOBlcwOvTBhdnYzM2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzcxvPaHSPJYPZpygH9GB5CFn1Fjpvv1Y6RVLbtmdg6wSLyMlyFDvFb+6/ZilEUrDBNW647mJ8SdUGc4ETgvdVGNC2YgOsGOppBFqfzI/dUrOrNInYaxsSUPm6u+JCY20HkeB7YyoGeplbyb+53VSE175Ey6T1KBki0VhKoiJyexv0ucKmRFjSyhT3N5K2JAqyoxNp2BD8JZfXiXNi7JXLVfvKqXadRZHHk7gFM7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8A4XqNjQ==</latexit>

X4

<latexit sha1_base64="nUch7YistAi/xDVfxFWa5U9DqZo=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rGi/YA2ls120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtJ1Sax/LBjBP0IzqQPOSMGivdtx/dXqnsVtwZyDLxclKGHPVe6avbj1kaoTRMUK07npsYP6PKcCZwUuymGhPKRnSAHUsljVD72ezUCTm1Sp+EsbIlDZmpvycyGmk9jgLbGVEz1IveVPzP66QmvPIzLpPUoGTzRWEqiInJ9G/S5wqZEWNLKFPc3krYkCrKjE2naEPwFl9eJs3ziletVO8uyrXrPI4CHMMJnIEHl1CDW6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AHbao2J</latexit>

X0

<latexit sha1_base64="U750sCbX8ktu8pqJ1nhwbrmSw5k=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rGi/YA2ls120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtJ1Sax/LBjBP0IzqQPOSMGivdtx95r1R2K+4MZJl4OSlDjnqv9NXtxyyNUBomqNYdz02Mn1FlOBM4KXZTjQllIzrAjqWSRqj9bHbqhJxapU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTtCF4iy8vk+Z5xatWqncX5dp1HkcBjuEEzsCDS6jBLdShAQwG8Ayv8OYI58V5dz7mrStOPnMEf+B8/gAx3Y3C</latexit>

Xi

Metric in cosmological coordinates:



4D de Sitter 03

<latexit sha1_base64="8tUx27KfMvPG2uygjL6ZQPE8L1c="></latexit>

a(⌧) = � 1

H⌧

<latexit sha1_base64="VzblmrRmjVNCVM7Pi3kF0yEs8NE="></latexit>

ds2 = a2(⌧)(�d⌧2 + dx2)

<latexit sha1_base64="ZBIfx/82pmn1CgR8KrA1Qum6bfw=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYNQY9ELx4xyiOBlcwOvTBhdnYzM2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzcxvPaHSPJYPZpygH9GB5CFn1Fjpvv1Y6RVLbtmdg6wSLyMlyFDvFb+6/ZilEUrDBNW647mJ8SdUGc4ETgvdVGNC2YgOsGOppBFqfzI/dUrOrNInYaxsSUPm6u+JCY20HkeB7YyoGeplbyb+53VSE175Ey6T1KBki0VhKoiJyexv0ucKmRFjSyhT3N5K2JAqyoxNp2BD8JZfXiXNi7JXLVfvKqXadRZHHk7gFM7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8A4XqNjQ==</latexit>

X4

<latexit sha1_base64="nUch7YistAi/xDVfxFWa5U9DqZo=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rGi/YA2ls120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtJ1Sax/LBjBP0IzqQPOSMGivdtx/dXqnsVtwZyDLxclKGHPVe6avbj1kaoTRMUK07npsYP6PKcCZwUuymGhPKRnSAHUsljVD72ezUCTm1Sp+EsbIlDZmpvycyGmk9jgLbGVEz1IveVPzP66QmvPIzLpPUoGTzRWEqiInJ9G/S5wqZEWNLKFPc3krYkCrKjE2naEPwFl9eJs3ziletVO8uyrXrPI4CHMMJnIEHl1CDW6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AHbao2J</latexit>

X0

<latexit sha1_base64="U750sCbX8ktu8pqJ1nhwbrmSw5k=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rGi/YA2ls120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtJ1Sax/LBjBP0IzqQPOSMGivdtx95r1R2K+4MZJl4OSlDjnqv9NXtxyyNUBomqNYdz02Mn1FlOBM4KXZTjQllIzrAjqWSRqj9bHbqhJxapU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTtCF4iy8vk+Z5xatWqncX5dp1HkcBjuEEzsCDS6jBLdShAQwG8Ayv8OYI58V5dz7mrStOPnMEf+B8/gAx3Y3C</latexit>

Xi

<latexit sha1_base64="tNaa/yS3WweWn5HISbA6H6VERhU=">AAACDnicbVC7SgNBFJ31bXxFLW0Gg2Bj2BWJNoJoYxnBJEI2hruTGzM4+2DmrhCWfIGNv2JjoYittZ1/42STQhMPDJw5515mzgkSJQ257rczMzs3v7C4tFxYWV1b3yhubtVNnGqBNRGrWN8EYFDJCGskSeFNohHCQGEjuL8Y+o0H1EbG0TX1E2yFcBfJrhRAVmoX93yClPsUcz8AzfPbKcfb7MCnHhIMcqldLLllNwefJt6YlNgY1Xbxy+/EIg0xIqHAmKbnJtTKQJMUCgcFPzWYgLiHO2xaGkGIppXlcQZ8zyod3o21PRHxXP29kUFoTD8M7GQI1DOT3lD8z2um1D1pZTJKUsJIjB7qporb9MNueEdqFKT6loDQ0v6Vix5oEGQbLNgSvMnI06R+WPYq5crVUensfFzHEtthu2yfeeyYnbFLVmU1Jtgje2av7M15cl6cd+djNDrjjHe22R84nz+mZZtB</latexit>

⌧ ! ⌧̄ = e�✓⌧
<latexit sha1_base64="WZw45GK3YV/G2b/srx3WFjYSRCQ=">AAACC3icbVC7SgNBFJ31GeMramkzJAg2hl2RaCMEbSwjmAdkkzA7uUmGzD6YuSuGJb2Nv2JjoYitP2Dn3zibpNDEAwNnzrmXmXO8SAqNtv1tLS2vrK6tZzaym1vbO7u5vf2aDmPFocpDGaqGxzRIEUAVBUpoRAqY70moe8Pr1K/fg9IiDO5wFEHLZ/1A9ARnaKROLv/QFtTFkLoeUzS9XFJoJycuDgDZOFU6uYJdtCegi8SZkQKZodLJfbndkMc+BMgl07rp2BG2EqZQcAnjrBtriBgfsj40DQ2YD7qVTLKM6ZFRurQXKnMCpBP190bCfK1HvmcmfYYDPe+l4n9eM8beRSsRQRQjBHz6UC+W1GRPi6FdoYCjHBnCuBLmr5QPmGIcTX1ZU4IzH3mR1E6LTqlYuj0rlK9mdWTIIcmTY+KQc1ImN6RCqoSTR/JMXsmb9WS9WO/Wx3R0yZrtHJA/sD5/ADrxme4=</latexit>

xi ! x̄i = e�✓xi

For instance:

Invariant under dS transformations:

Metric in cosmological coordinates:



4D de Sitter

<latexit sha1_base64="8tUx27KfMvPG2uygjL6ZQPE8L1c="></latexit>

a(⌧) = � 1

H⌧

<latexit sha1_base64="VzblmrRmjVNCVM7Pi3kF0yEs8NE="></latexit>

ds2 = a2(⌧)(�d⌧2 + dx2)

<latexit sha1_base64="ZBIfx/82pmn1CgR8KrA1Qum6bfw=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYNQY9ELx4xyiOBlcwOvTBhdnYzM2tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzcxvPaHSPJYPZpygH9GB5CFn1Fjpvv1Y6RVLbtmdg6wSLyMlyFDvFb+6/ZilEUrDBNW647mJ8SdUGc4ETgvdVGNC2YgOsGOppBFqfzI/dUrOrNInYaxsSUPm6u+JCY20HkeB7YyoGeplbyb+53VSE175Ey6T1KBki0VhKoiJyexv0ucKmRFjSyhT3N5K2JAqyoxNp2BD8JZfXiXNi7JXLVfvKqXadRZHHk7gFM7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8A4XqNjQ==</latexit>

X4

<latexit sha1_base64="nUch7YistAi/xDVfxFWa5U9DqZo=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rGi/YA2ls120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtJ1Sax/LBjBP0IzqQPOSMGivdtx/dXqnsVtwZyDLxclKGHPVe6avbj1kaoTRMUK07npsYP6PKcCZwUuymGhPKRnSAHUsljVD72ezUCTm1Sp+EsbIlDZmpvycyGmk9jgLbGVEz1IveVPzP66QmvPIzLpPUoGTzRWEqiInJ9G/S5wqZEWNLKFPc3krYkCrKjE2naEPwFl9eJs3ziletVO8uyrXrPI4CHMMJnIEHl1CDW6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AHbao2J</latexit>

X0

<latexit sha1_base64="U750sCbX8ktu8pqJ1nhwbrmSw5k=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rGi/YA2ls120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtJ1Sax/LBjBP0IzqQPOSMGivdtx95r1R2K+4MZJl4OSlDjnqv9NXtxyyNUBomqNYdz02Mn1FlOBM4KXZTjQllIzrAjqWSRqj9bHbqhJxapU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvkZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTtCF4iy8vk+Z5xatWqncX5dp1HkcBjuEEzsCDS6jBLdShAQwG8Ayv8OYI58V5dz7mrStOPnMEf+B8/gAx3Y3C</latexit>

Xi

<latexit sha1_base64="vjueSgfzhsMK5/jOnK3CbmPc3AM="></latexit>

Z = 1→ |x→ x→|2 → (ω → ω →)2

2ωω →

<latexit sha1_base64="tNaa/yS3WweWn5HISbA6H6VERhU=">AAACDnicbVC7SgNBFJ31bXxFLW0Gg2Bj2BWJNoJoYxnBJEI2hruTGzM4+2DmrhCWfIGNv2JjoYittZ1/42STQhMPDJw5515mzgkSJQ257rczMzs3v7C4tFxYWV1b3yhubtVNnGqBNRGrWN8EYFDJCGskSeFNohHCQGEjuL8Y+o0H1EbG0TX1E2yFcBfJrhRAVmoX93yClPsUcz8AzfPbKcfb7MCnHhIMcqldLLllNwefJt6YlNgY1Xbxy+/EIg0xIqHAmKbnJtTKQJMUCgcFPzWYgLiHO2xaGkGIppXlcQZ8zyod3o21PRHxXP29kUFoTD8M7GQI1DOT3lD8z2um1D1pZTJKUsJIjB7qporb9MNueEdqFKT6loDQ0v6Vix5oEGQbLNgSvMnI06R+WPYq5crVUensfFzHEtthu2yfeeyYnbFLVmU1Jtgje2av7M15cl6cd+djNDrjjHe22R84nz+mZZtB</latexit>

⌧ ! ⌧̄ = e�✓⌧
<latexit sha1_base64="WZw45GK3YV/G2b/srx3WFjYSRCQ=">AAACC3icbVC7SgNBFJ31GeMramkzJAg2hl2RaCMEbSwjmAdkkzA7uUmGzD6YuSuGJb2Nv2JjoYitP2Dn3zibpNDEAwNnzrmXmXO8SAqNtv1tLS2vrK6tZzaym1vbO7u5vf2aDmPFocpDGaqGxzRIEUAVBUpoRAqY70moe8Pr1K/fg9IiDO5wFEHLZ/1A9ARnaKROLv/QFtTFkLoeUzS9XFJoJycuDgDZOFU6uYJdtCegi8SZkQKZodLJfbndkMc+BMgl07rp2BG2EqZQcAnjrBtriBgfsj40DQ2YD7qVTLKM6ZFRurQXKnMCpBP190bCfK1HvmcmfYYDPe+l4n9eM8beRSsRQRQjBHz6UC+W1GRPi6FdoYCjHBnCuBLmr5QPmGIcTX1ZU4IzH3mR1E6LTqlYuj0rlK9mdWTIIcmTY+KQc1ImN6RCqoSTR/JMXsmb9WS9WO/Wx3R0yZrtHJA/sD5/ADrxme4=</latexit>

xi ! x̄i = e�✓xi

For instance:

Invariant under dS transformations:

dS invariant combination

Metric in cosmological coordinates:

03



SK formalism
Let’s consider the computation of correlation functions for a 
light scalar in dS:

<latexit sha1_base64="Qyzkcg4+zek2fmPYH+iRzIB54lA="></latexit>

S =

Z
d3x d⌧ a4(⌧)

"
1

2a2(⌧)
'̇2 � 1

2a2(⌧)
(r')2 � V(')

#

04



SK formalism
Let’s consider the computation of correlation functions for a 
light scalar in dS:

<latexit sha1_base64="H5Exo+AtsQkzxSmdAZDKq4H8/yY="></latexit>

S =

Z
d3x d⌧ a4(⌧)

"
1

2a2(⌧)
'̇2 � 1

2a2(⌧)
(r')2 �

X

n

�n

n!
'n

#

04



<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

See: Chen, Wang & Xianyu (2017)

Let’s consider the computation of correlation functions for a 
light scalar in dS:

<latexit sha1_base64="c4xsoDRamCLZffb29zGHlgVWNoo=">AAAB8HicdVDNSgMxGMzWv1r/qh69BIvgadnd1m29Fb14rGBbpV1KNpttQ5PskmSFUvoUXjwo4tXH8ebbmG0rqOhAYJiZj3zfhCmjSjvOh1VYWV1b3yhulra2d3b3yvsHHZVkEpM2Tlgib0OkCKOCtDXVjNymkiAeMtINx5e5370nUtFE3OhJSgKOhoLGFCNtpLs+M9EIDcSgXHHs84bvnXnQsR2n7lX9nHj1mleFrlFyVMASrUH5vR8lOONEaMyQUj3XSXUwRVJTzMis1M8USREeoyHpGSoQJyqYzheewROjRDBOpHlCw7n6fWKKuFITHpokR3qkfnu5+JfXy3TcCKZUpJkmAi8+ijMGdQLz62FEJcGaTQxBWFKzK8QjJBHWpqOSKeHrUvg/6Xi269v+da3SvFjWUQRH4BicAhfUQRNcgRZoAww4eABP4NmS1qP1Yr0uogVrOXMIfsB6+wQpzZCt</latexit>

�n

Schwinger-Keldysh formalism:

<latexit sha1_base64="H5Exo+AtsQkzxSmdAZDKq4H8/yY="></latexit>

S =

Z
d3x d⌧ a4(⌧)

"
1

2a2(⌧)
'̇2 � 1

2a2(⌧)
(r')2 �

X

n

�n

n!
'n

#

SK formalism 04



<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

See: Chen, Wang & Xianyu (2017)

Let’s consider the computation of correlation functions for a 
light scalar in dS:

<latexit sha1_base64="c4xsoDRamCLZffb29zGHlgVWNoo=">AAAB8HicdVDNSgMxGMzWv1r/qh69BIvgadnd1m29Fb14rGBbpV1KNpttQ5PskmSFUvoUXjwo4tXH8ebbmG0rqOhAYJiZj3zfhCmjSjvOh1VYWV1b3yhulra2d3b3yvsHHZVkEpM2Tlgib0OkCKOCtDXVjNymkiAeMtINx5e5370nUtFE3OhJSgKOhoLGFCNtpLs+M9EIDcSgXHHs84bvnXnQsR2n7lX9nHj1mleFrlFyVMASrUH5vR8lOONEaMyQUj3XSXUwRVJTzMis1M8USREeoyHpGSoQJyqYzheewROjRDBOpHlCw7n6fWKKuFITHpokR3qkfnu5+JfXy3TcCKZUpJkmAi8+ijMGdQLz62FEJcGaTQxBWFKzK8QjJBHWpqOSKeHrUvg/6Xi269v+da3SvFjWUQRH4BicAhfUQRNcgRZoAww4eABP4NmS1qP1Yr0uogVrOXMIfsB6+wQpzZCt</latexit>

�n

Schwinger-Keldysh formalism:

<latexit sha1_base64="H5Exo+AtsQkzxSmdAZDKq4H8/yY="></latexit>

S =

Z
d3x d⌧ a4(⌧)

"
1

2a2(⌧)
'̇2 � 1

2a2(⌧)
(r')2 �

X

n

�n

n!
'n

#

SK formalism

<latexit sha1_base64="LvduwqefgQc9IyVjVkm9WNMhoDU=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0WoKCURqW6EohuXFewDmhom05t26GQSZiZCCf0I/RldiboT/AH/xmntQlvP6tx7zoV7TpBwprTjfFm5hcWl5ZX8amFtfWNzy97eaag4lRTqNOaxbAVEAWcC6pppDq1EAokCDs1gcDXWm/cgFYvFrR4m0IlIT7CQUaLNyrePjxj2uPF3iS+w1wWuCS55Ko38jF24ozuBMy8I8WDks0PfLjplZwI8T9wpKaIpar796XVjmkYgNOVEqbbrJLqTEakZ5TAqeKmChNAB6UHbUEEiUJ1skmqED8JYYt0HPJl/ezMSKTWMAuOJiO6rWW28/E9rpzo872RMJKkGQY3FaGHKsY7xuBzcZRKo5kNDCJXMfIlpn0hCtamwYOK7s2HnSeOk7FbKlZvTYvVyWkQe7aF9VEIuOkNVdI1qqI4oekTP6A29Ww/Wk/Vivf5Yc9b0Zhf9gfXxDTFSm3I=</latexit>

+iωnε(
n∑

i=1

ki)

<latexit sha1_base64="IKGjxFg4qR/C6Jc8ht9NhFfN3A0=">AAACD3icbVDLSsNAFJ3UV62vqks3g0VwoSWRUl0W3bisYB/QpGEynbRDJw9mboQS8hH6M7oSdSf4A/6N0zYLbT2be+aec2HO8WLBFZjmt1FYWV1b3yhulra2d3b3yvsHbRUlkrIWjUQkux5RTPCQtYCDYN1YMhJ4gnW88c1U7zwwqXgU3sMkZk5AhiH3OSWgV275zOYhuOm5Hj5Msr4NJMG2LwlNB1Pukiydz34tc8sVs2rOgJeJlZMKytF0y1/2IKJJwEKggijVs8wYnJRI4FSwrGQnisWEjsmQ9TQNScCUk85SZfjEjySGEcOz929vSgKlJoGnPQGBkVrUpsv/tF4C/pWT8jBOgIVUW7TmJwJDhKfl4AGXjIKYaEKo5PqXmI6ILgN0hSUd31oMu0zaF1WrXq3f1SqN67yIIjpCx+gUWegSNdAtaqIWougJvaB39GE8Gs/Gq/E2txaM/OYQ/YHx+QN0Lp2C</latexit>∫ ω

→↑

dωa
ω4a

04



<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

See: Chen, Wang & Xianyu (2017)

Let’s consider the computation of correlation functions for a 
light scalar in dS:

<latexit sha1_base64="c4xsoDRamCLZffb29zGHlgVWNoo=">AAAB8HicdVDNSgMxGMzWv1r/qh69BIvgadnd1m29Fb14rGBbpV1KNpttQ5PskmSFUvoUXjwo4tXH8ebbmG0rqOhAYJiZj3zfhCmjSjvOh1VYWV1b3yhulra2d3b3yvsHHZVkEpM2Tlgib0OkCKOCtDXVjNymkiAeMtINx5e5370nUtFE3OhJSgKOhoLGFCNtpLs+M9EIDcSgXHHs84bvnXnQsR2n7lX9nHj1mleFrlFyVMASrUH5vR8lOONEaMyQUj3XSXUwRVJTzMis1M8USREeoyHpGSoQJyqYzheewROjRDBOpHlCw7n6fWKKuFITHpokR3qkfnu5+JfXy3TcCKZUpJkmAi8+ijMGdQLz62FEJcGaTQxBWFKzK8QjJBHWpqOSKeHrUvg/6Xi269v+da3SvFjWUQRH4BicAhfUQRNcgRZoAww4eABP4NmS1qP1Yr0uogVrOXMIfsB6+wQpzZCt</latexit>

�n

Schwinger-Keldysh formalism:

<latexit sha1_base64="H5Exo+AtsQkzxSmdAZDKq4H8/yY="></latexit>

S =

Z
d3x d⌧ a4(⌧)

"
1

2a2(⌧)
'̇2 � 1

2a2(⌧)
(r')2 �

X

n

�n

n!
'n

#

SK formalism

<latexit sha1_base64="KSmzBHKKbMFpc1BrBwWnd7rwTK8=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0WooCURqW6EohuXFewDmhom05t26GQSZiZCCf0I/RldiboT/AH/xmntQlvP6tx7zoV7TpBwprTjfFm5hcWl5ZX8amFtfWNzy97eaag4lRTqNOaxbAVEAWcC6pppDq1EAokCDs1gcDXWm/cgFYvFrR4m0IlIT7CQUaLNyrePjhn2uPF3iS+w1wWuCS55Ko38jF24ozuBMy8I8WDks0PfLjplZwI8T9wpKaIpar796XVjmkYgNOVEqbbrJLqTEakZ5TAqeKmChNAB6UHbUEEiUJ1skmqED8JYYt0HPJl/ezMSKTWMAuOJiO6rWW28/E9rpzo872RMJKkGQY3FaGHKsY7xuBzcZRKo5kNDCJXMfIlpn0hCtamwYOK7s2HnSeOk7FbKlZvTYvVyWkQe7aF9VEIuOkNVdI1qqI4oekTP6A29Ww/Wk/Vivf5Yc9b0Zhf9gfXxDTSkm3Q=</latexit>

→iωnε(
n∑

i=1

ki)

<latexit sha1_base64="LvduwqefgQc9IyVjVkm9WNMhoDU=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0WoKCURqW6EohuXFewDmhom05t26GQSZiZCCf0I/RldiboT/AH/xmntQlvP6tx7zoV7TpBwprTjfFm5hcWl5ZX8amFtfWNzy97eaag4lRTqNOaxbAVEAWcC6pppDq1EAokCDs1gcDXWm/cgFYvFrR4m0IlIT7CQUaLNyrePjxj2uPF3iS+w1wWuCS55Ko38jF24ozuBMy8I8WDks0PfLjplZwI8T9wpKaIpar796XVjmkYgNOVEqbbrJLqTEakZ5TAqeKmChNAB6UHbUEEiUJ1skmqED8JYYt0HPJl/ezMSKTWMAuOJiO6rWW28/E9rpzo872RMJKkGQY3FaGHKsY7xuBzcZRKo5kNDCJXMfIlpn0hCtamwYOK7s2HnSeOk7FbKlZvTYvVyWkQe7aF9VEIuOkNVdI1qqI4oekTP6A29Ww/Wk/Vivf5Yc9b0Zhf9gfXxDTFSm3I=</latexit>

+iωnε(
n∑

i=1

ki)

<latexit sha1_base64="IKGjxFg4qR/C6Jc8ht9NhFfN3A0=">AAACD3icbVDLSsNAFJ3UV62vqks3g0VwoSWRUl0W3bisYB/QpGEynbRDJw9mboQS8hH6M7oSdSf4A/6N0zYLbT2be+aec2HO8WLBFZjmt1FYWV1b3yhulra2d3b3yvsHbRUlkrIWjUQkux5RTPCQtYCDYN1YMhJ4gnW88c1U7zwwqXgU3sMkZk5AhiH3OSWgV275zOYhuOm5Hj5Msr4NJMG2LwlNB1Pukiydz34tc8sVs2rOgJeJlZMKytF0y1/2IKJJwEKggijVs8wYnJRI4FSwrGQnisWEjsmQ9TQNScCUk85SZfjEjySGEcOz929vSgKlJoGnPQGBkVrUpsv/tF4C/pWT8jBOgIVUW7TmJwJDhKfl4AGXjIKYaEKo5PqXmI6ILgN0hSUd31oMu0zaF1WrXq3f1SqN67yIIjpCx+gUWegSNdAtaqIWougJvaB39GE8Gs/Gq/E2txaM/OYQ/YHx+QN0Lp2C</latexit>∫ ω

→↑

dωa
ω4a

<latexit sha1_base64="IKGjxFg4qR/C6Jc8ht9NhFfN3A0=">AAACD3icbVDLSsNAFJ3UV62vqks3g0VwoSWRUl0W3bisYB/QpGEynbRDJw9mboQS8hH6M7oSdSf4A/6N0zYLbT2be+aec2HO8WLBFZjmt1FYWV1b3yhulra2d3b3yvsHbRUlkrIWjUQkux5RTPCQtYCDYN1YMhJ4gnW88c1U7zwwqXgU3sMkZk5AhiH3OSWgV275zOYhuOm5Hj5Msr4NJMG2LwlNB1Pukiydz34tc8sVs2rOgJeJlZMKytF0y1/2IKJJwEKggijVs8wYnJRI4FSwrGQnisWEjsmQ9TQNScCUk85SZfjEjySGEcOz929vSgKlJoGnPQGBkVrUpsv/tF4C/pWT8jBOgIVUW7TmJwJDhKfl4AGXjIKYaEKo5PqXmI6ILgN0hSUd31oMu0zaF1WrXq3f1SqN67yIIjpCx+gUWegSNdAtaqIWougJvaB39GE8Gs/Gq/E2txaM/OYQ/YHx+QN0Lp2C</latexit>∫ ω

→↑

dωa
ω4a

04



See: Chen, Wang & Xianyu (2017)

Let’s consider the computation of correlation functions for a 
light scalar in dS:

Schwinger-Keldysh formalism:

<latexit sha1_base64="H5Exo+AtsQkzxSmdAZDKq4H8/yY="></latexit>

S =

Z
d3x d⌧ a4(⌧)

"
1

2a2(⌧)
'̇2 � 1

2a2(⌧)
(r')2 �

X

n

�n

n!
'n

#

SK formalism

<latexit sha1_base64="OeqGLYuPm1FvBeytmdZQP63cqsU=">AAAB/XicbZDLTsJAFIZP8YZ4q7rTzURiAi5ISwy6JLpxiYlcEqjNdJjChOklM1MT0hB9GV0ZdedL+AK+jQN0oeBZfef8/yTz/17MmVSW9W3kVlbX1jfym4Wt7Z3dPXP/oCWjRBDaJBGPRMfDknIW0qZiitNOLCgOPE7b3uh6qrcfqJAsCu/UOKZOgAch8xnBSp9c88h3R6Wewolrl5Hm+7P5Vi0j1yxaFWs2aBnsDIqQTcM1v3r9iCQBDRXhWMqubcXKSbFQjHA6KfQSSWNMRnhAuxpDHFDppLMME3TqRwKpIUWz/bc3xYGU48DTngCroVzUpsf/tG6i/EsnZWGcKBoSbdGan3CkIjStAvWZoETxsQZMBNO/RGSIBSZKF1bQ8e3FsMvQqlbsWqV2e16sX2VF5OEYTqAENlxAHW6gAU0g8AQv8A4fxqPxbLwab3NrzsjeHMKfMT5/AO/Nk4Y=</latexit>

fk(ω1)f
→
k (ω2)

<latexit sha1_base64="CXoc49qmQzS+uMSfJoEaF+lmqAo=">AAAB/XicbZDLTsJAFIZP8YZ4q7rTzURiAi5ISwy6JLpxiYlcEqjNdJjChOklM1MT0hB9GV0ZdedL+AK+jQN0oeBZfef8/yTz/17MmVSW9W3kVlbX1jfym4Wt7Z3dPXP/oCWjRBDaJBGPRMfDknIW0qZiitNOLCgOPE7b3uh6qrcfqJAsCu/UOKZOgAch8xnBSp9c88h3R/dnpZ7CiWuXkd7mXC0j1yxaFWs2aBnsDIqQTcM1v3r9iCQBDRXhWMqubcXKSbFQjHA6KfQSSWNMRnhAuxpDHFDppLMME3TqRwKpIUWz/bc3xYGU48DTngCroVzUpsf/tG6i/EsnZWGcKBoSbdGan3CkIjStAvWZoETxsQZMBNO/RGSIBSZKF1bQ8e3FsMvQqlbsWqV2e16sX2VF5OEYTqAENlxAHW6gAU0g8AQv8A4fxqPxbLwab3NrzsjeHMKfMT5/AO5/k4Y=</latexit>

f→
k (ω1)fk(ω2)

<latexit sha1_base64="3InW5YICCcnPnUX/cyDgSMIKXus=">AAACSHicbVDJTgJBEO3BHTfUo5eOxAQ0khli0CPRi0dMREwAJz1NjXToWdJdY0KIP6j+gH+hJ6NebGCICtbp1VuSqufFUmi07RcrMze/sLi0vJJdXVvf2MxtbV/rKFEc6jySkbrxmAYpQqijQAk3sQIWeBIaXu98qDfuQWkRhVfYj6EdsLtQ+IIzNJSbA9/t3R4UWsgS1ylSs41xuUhb2AVkqUSP6IQ//HGNE5P8VKY8yThFN5e3S/Zo6CxwUpAn6dTc3HOrE/EkgBC5ZFo3HTvG9oApFFzCQ7aVaIgZ77E7aBoYsgB0ezCq44Hu+5Gi5hA62n97ByzQuh94xhMw7OppbUj+pzUT9E/bAxHGCULIjcVofiIpRnTYKu0IBRxl3wDGlTBXUt5linE03WfN+870s7PgulxyKqXK5XG+epYWsUx2yR4pEIeckCq5IDVSJ5w8kTfySb6sR+vVerc+xtaMlWZ2yJ/JZL4Ba9CtUQ==</latexit>

f→
k (ω1)fk(ω2)ε(ω1 → ω2) + fk(ω1)f

→
k (ω2)ε(ω2 → ω1)

<latexit sha1_base64="QZ/arZtV0yBk023+oHFNqkr/kGU=">AAACSHicbVDJTgJBEO3BHbdRj146EhPRSGaIQY9GLx4xESEBnPS0NdChZ0l3jQkh/KD6A/6Fnox6sYEhwaVOr96SVD0/kUKj47xYubn5hcWl5ZX86tr6xqa9tX2r41RxqPFYxqrhMw1SRFBDgRIaiQIW+hLqfu9ypNcfQGkRRzfYT6Adsk4kAsEZGsqzIfB6By1kqecWqcF3h5OtXKQt7AKyTKTHdMofzfomqX8z5WnGLXp2wSk546F/gZuBAsmm6tnPrfuYpyFEyCXTuuk6CbYHTKHgEob5VqohYbzHOtA0MGIh6PZgXMeQ7gexouYQOt5nvQMWat0PfeMJGXb1b21E/qc1UwzO2gMRJSlCxI3FaEEqKcZ01Cq9Fwo4yr4BjCthrqS8yxTjaLrPm/fd38/+BbflklspVa5PCucXWRHLZJfskQPiklNyTq5IldQIJ0/kjXySL+vRerXerY+JNWdlmR3yY3K5b2vQrVE=</latexit>

fk(ω1)f
→
k (ω2)ε(ω1 → ω2) + f→

k (ω1)fk(ω2)ε(ω2 → ω1)

04



See: Chen, Wang & Xianyu (2017)

Let’s consider the computation of correlation functions for a 
light scalar in dS:

Schwinger-Keldysh formalism:

<latexit sha1_base64="H5Exo+AtsQkzxSmdAZDKq4H8/yY="></latexit>

S =

Z
d3x d⌧ a4(⌧)

"
1

2a2(⌧)
'̇2 � 1

2a2(⌧)
(r')2 �

X

n

�n

n!
'n

#

SK formalism

<latexit sha1_base64="JKeW1nlpLvWnQ4Kka5pJitxzVwo=">AAAB+3icbZDLSgMxFIbPeK31VnUjuAkWoXVRZkSqy6IblxXsBdpxyKSZNjRzITkjlFJfRlei7nwLX8C3Ma2z0Naz+s75/0D+30+k0GjbX9bS8srq2npuI7+5tb2zW9jbb+o4VYw3WCxj1fap5lJEvIECJW8nitPQl7zlD6+neuuBKy3i6A5HCXdD2o9EIBhFc/IKh4E3LHWRpp5TJobvT2dbmXiFol2xZ0MWwcmgCNnUvcJntxezNOQRMkm17jh2gu6YKhRM8km+m2qeUDakfd4xGNGQa3c8SzAhJ0GsCA44me2/vWMaaj0KfeMJKQ70vDY9/qd1Ugwu3bGIkhR5xIzFaEEqCcZkWgTpCcUZypEBypQwvyRsQBVlaOrKm/jOfNhFaJ5VnGqlenterF1lReTgCI6hBA5cQA1uoA4NYPAIz/AG79bEerJerNcf65KVvTmAP2N9fAO8zZLh</latexit>

fk(ω1)f
→
k (ω)

<latexit sha1_base64="hU2XtJvCSsGXR2S2Ddx3FHftBmw=">AAAB+3icbZDLSgMxFIbPeK31VnUjuAkWoXVRZkSqy6IblxXsBdpxyKSZNjRzITkjlFJfRlei7nwLX8C3Ma2z0Naz+s75/0D+30+k0GjbX9bS8srq2npuI7+5tb2zW9jbb+o4VYw3WCxj1fap5lJEvIECJW8nitPQl7zlD6+neuuBKy3i6A5HCXdD2o9EIBhFc/IKh4E3vD8tdZGmnlMmZptxmXiFol2xZ0MWwcmgCNnUvcJntxezNOQRMkm17jh2gu6YKhRM8km+m2qeUDakfd4xGNGQa3c8SzAhJ0GsCA44me2/vWMaaj0KfeMJKQ70vDY9/qd1Ugwu3bGIkhR5xIzFaEEqCcZkWgTpCcUZypEBypQwvyRsQBVlaOrKm/jOfNhFaJ5VnGqlenterF1lReTgCI6hBA5cQA1uoA4NYPAIz/AG79bEerJerNcf65KVvTmAP2N9fAO7f5Lh</latexit>

f→
k (ω1)fk(ω)

04



05

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =

Correlation functions



05

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =

Correlation functions



05

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =

Correlation functions

<latexit sha1_base64="BZIYezs/XHex00INRMOLfq9KdSs=">AAAB6HicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJSHVZ6sZlBXuBJpTJ9CQdO7kwMxFK6DvoStSdz+ML+DZOaxba+q++Of8/cP7jp4IrbdtfVmltfWNzq7xd2dnd2z+oHh51VZJJhh2WiET2fapQ8Bg7mmuB/VQijXyBPX9yM/d7jygVT+J7PU3Ri2gY84Azqs2o57Z4GLr5sFqz6/ZCZBWcAmpQqD2sfrqjhGURxpoJqtTAsVPt5VRqzgTOKm6mMKVsQkMcGIxphMrLF+vOyFmQSKLHSBbv39mcRkpNI99kIqrHatmbD//zBpkOrr2cx2mmMWYmYrwgE0QnZN6ajLhEpsXUAGWSmy0JG1NJmTa3qZj6znLZVehe1J1GvXF3WWu2ikOU4QRO4RwcuIIm3EIbOsBgAs/wBu/Wg/VkvVivP9GSVfw5hj+yPr4BDXWNDA==</latexit> {
<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·



05

<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =

Correlation functions
<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·



05

<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =

Correlation functions

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·



05

<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =

Correlation functions

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+ <latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·



05

<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =

Correlation functions

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+ <latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·



05

<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =

Correlation functions

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+ <latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+
<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·



05

<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =

Correlation functions

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+ <latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+
<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="BZIYezs/XHex00INRMOLfq9KdSs=">AAAB6HicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJSHVZ6sZlBXuBJpTJ9CQdO7kwMxFK6DvoStSdz+ML+DZOaxba+q++Of8/cP7jp4IrbdtfVmltfWNzq7xd2dnd2z+oHh51VZJJhh2WiET2fapQ8Bg7mmuB/VQijXyBPX9yM/d7jygVT+J7PU3Ri2gY84Azqs2o57Z4GLr5sFqz6/ZCZBWcAmpQqD2sfrqjhGURxpoJqtTAsVPt5VRqzgTOKm6mMKVsQkMcGIxphMrLF+vOyFmQSKLHSBbv39mcRkpNI99kIqrHatmbD//zBpkOrr2cx2mmMWYmYrwgE0QnZN6ajLhEpsXUAGWSmy0JG1NJmTa3qZj6znLZVehe1J1GvXF3WWu2ikOU4QRO4RwcuIIm3EIbOsBgAs/wBu/Wg/VkvVivP9GSVfw5hj+yPr4BDXWNDA==</latexit>{
<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·



05

<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =

Correlation functions
<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·



05

<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =

Correlation functions
<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+
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<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =

Correlation functions
<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+



05

<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =

Correlation functions
<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+



05

<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =

Correlation functions
<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+



05

<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =

Correlation functions
<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="Lp5wiAIrlf/f58GVx7RZ0laXDjU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoiUj0WvXisYD+gDWWz2bRLN5uwOxFK6Y/w4kERr/4eb/4bt20O2vpg4PHeDDPzglQKg6777RTW1jc2t4rbpZ3dvf2D8uFRyySZZrzJEpnoTkANl0LxJgqUvJNqTuNA8nYwupv57SeujUjUI45T7sd0oEQkGEUrtS96LEzQ9MsVt+rOQVaJl5MK5Gj0y1+9MGFZzBUySY3pem6K/oRqFEzyaamXGZ5SNqID3rVU0ZgbfzI/d0rOrBKSKNG2FJK5+ntiQmNjxnFgO2OKQ7PszcT/vG6G0Y0/ESrNkCu2WBRlkmBCZr+TUGjOUI4toUwLeythQ6opQ5tQyYbgLb+8SlqXVa9WrT1cVeq3eRxFOIFTOAcPrqEO99CAJjAYwTO8wpuTOi/Ou/OxaC04+cwx/IHz+QMZFI9v</latexit>

+ · · ·



06Split propagators

<latexit sha1_base64="Dx1MPoFCVW5s1zdhJIiNSW7t5l8=">AAAB43icbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyyr2B9qhZNI7bWgmMyQZoQx9Al2JuvONfAHfxrTOQlvP6ss9J3DPDRLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY38z89iMqzWP5YCYJ+hEdSh5yRo0d3V+RfrniVt25yDJ4OVQgV6Nf/uwNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i16KkEWo/m286JSdhrIgZIZm/f2czGmk9iQKbiagZ6UVvNvzP66YmvPQzLpPUoGQ2Yr0wFcTEZFaYDLhCZsTEAmWK2y0JG1FFmbFnKdn63mLZZWidVb1atXZ3Xqlf54cowhEcwyl4cAF1uIUGNIFBCM/wBu8OOk/Oi/P6Ey04+Z9D+CPn4xvbnIqL</latexit>=
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+
<latexit sha1_base64="hpPiHTy4zezsAIrabZm+YoRdoO8=">AAAB/HicbVBLTsMwFHT4lvILsEJsLCqksqkSBIVlBRuWBdGP1ESV4762Vu0ksh2kKgpcBlYI2HEKLsBtcEsW0DKreW/myZ4JYs6Udpwva2FxaXlltbBWXN/Y3Nq2d3abKkokhQaNeCTbAVHAWQgNzTSHdiyBiIBDKxhdTfTWPUjFovBOj2PwBRmErM8o0WbVtfdTTwp8Cxkue0MVEwqpWzmjIjvu2iWn4kyB54mbkxLKUe/an14voomAUFNOlOq4Tqz9lEjNKIes6CUKzAMjMoCOoSERoPx0GiHDR/1IYj0EPJ1/e1MilBqLwHgE0UM1q02W/2mdRPcv/JSFcaIhpMZitH7CsY7wpAncYxKo5mNDCJXM/BLTIZGEatNX0cR3Z8POk+ZJxa1WqjenpdplXkQBHaBDVEYuOkc1dI3qqIEoekTP6A29Ww/Wk/Vivf5YF6z8Zg/9gfXxDW+hk+w=</latexit>

Re( )
<latexit sha1_base64="N3A61NaW1hCR/EVOSlWFF5y+LQo=">AAACAXicbVDLSgMxFM3UV62vUZeCBItQQYYZ0eqy6EZ3FewDOkPJpLdtaDIzJBmhDF3pz+hK1J2/4A/4N6a1C209q3PvOZfknDDhTGnX/bJyC4tLyyv51cLa+sbmlr29U1dxKinUaMxj2QyJAs4iqGmmOTQTCUSEHBrh4GqsN+5BKhZHd3qYQCBIL2JdRok2q7a9z7B/jDNfCnwjRrjk91VCKGSec0bF6KhtF13HnQDPE29KimiKatv+9DsxTQVEmnKiVMtzEx1kRGpGOYwKfqrAPDAgPWgZGhEBKsgmOUb4sBtLrPuAJ/Nvb0aEUkMRGo8guq9mtfHyP62V6u5FkLEoSTVE1FiM1k051jEe14E7TALVfGgIoZKZX2LaJ5JQbUormPjebNh5Uj9xvLJTvj0tVi6nReTRHjpAJeShc1RB16iKaoiiR/SM3tC79WA9WS/W6481Z01vdtEfWB/fD/mVTg==</latexit>

i Im( )
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

One may split propagators into real and imaginary parts:



06Split propagators

<latexit sha1_base64="Dx1MPoFCVW5s1zdhJIiNSW7t5l8=">AAAB43icbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyyr2B9qhZNI7bWgmMyQZoQx9Al2JuvONfAHfxrTOQlvP6ss9J3DPDRLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY38z89iMqzWP5YCYJ+hEdSh5yRo0d3V+RfrniVt25yDJ4OVQgV6Nf/uwNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i16KkEWo/m286JSdhrIgZIZm/f2czGmk9iQKbiagZ6UVvNvzP66YmvPQzLpPUoGQ2Yr0wFcTEZFaYDLhCZsTEAmWK2y0JG1FFmbFnKdn63mLZZWidVb1atXZ3Xqlf54cowhEcwyl4cAF1uIUGNIFBCM/wBu8OOk/Oi/P6Ey04+Z9D+CPn4xvbnIqL</latexit>=
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+
<latexit sha1_base64="hpPiHTy4zezsAIrabZm+YoRdoO8=">AAAB/HicbVBLTsMwFHT4lvILsEJsLCqksqkSBIVlBRuWBdGP1ESV4762Vu0ksh2kKgpcBlYI2HEKLsBtcEsW0DKreW/myZ4JYs6Udpwva2FxaXlltbBWXN/Y3Nq2d3abKkokhQaNeCTbAVHAWQgNzTSHdiyBiIBDKxhdTfTWPUjFovBOj2PwBRmErM8o0WbVtfdTTwp8Cxkue0MVEwqpWzmjIjvu2iWn4kyB54mbkxLKUe/an14voomAUFNOlOq4Tqz9lEjNKIes6CUKzAMjMoCOoSERoPx0GiHDR/1IYj0EPJ1/e1MilBqLwHgE0UM1q02W/2mdRPcv/JSFcaIhpMZitH7CsY7wpAncYxKo5mNDCJXM/BLTIZGEatNX0cR3Z8POk+ZJxa1WqjenpdplXkQBHaBDVEYuOkc1dI3qqIEoekTP6A29Ww/Wk/Vivf5YF6z8Zg/9gfXxDW+hk+w=</latexit>

Re( )
<latexit sha1_base64="N3A61NaW1hCR/EVOSlWFF5y+LQo=">AAACAXicbVDLSgMxFM3UV62vUZeCBItQQYYZ0eqy6EZ3FewDOkPJpLdtaDIzJBmhDF3pz+hK1J2/4A/4N6a1C209q3PvOZfknDDhTGnX/bJyC4tLyyv51cLa+sbmlr29U1dxKinUaMxj2QyJAs4iqGmmOTQTCUSEHBrh4GqsN+5BKhZHd3qYQCBIL2JdRok2q7a9z7B/jDNfCnwjRrjk91VCKGSec0bF6KhtF13HnQDPE29KimiKatv+9DsxTQVEmnKiVMtzEx1kRGpGOYwKfqrAPDAgPWgZGhEBKsgmOUb4sBtLrPuAJ/Nvb0aEUkMRGo8guq9mtfHyP62V6u5FkLEoSTVE1FiM1k051jEe14E7TALVfGgIoZKZX2LaJ5JQbUormPjebNh5Uj9xvLJTvj0tVi6nReTRHjpAJeShc1RB16iKaoiiR/SM3tC79WA9WS/W6481Z01vdtEfWB/fD/mVTg==</latexit>

i Im( )
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

One may split propagators into real and imaginary parts:

<latexit sha1_base64="BZIYezs/XHex00INRMOLfq9KdSs=">AAAB6HicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJSHVZ6sZlBXuBJpTJ9CQdO7kwMxFK6DvoStSdz+ML+DZOaxba+q++Of8/cP7jp4IrbdtfVmltfWNzq7xd2dnd2z+oHh51VZJJhh2WiET2fapQ8Bg7mmuB/VQijXyBPX9yM/d7jygVT+J7PU3Ri2gY84Azqs2o57Z4GLr5sFqz6/ZCZBWcAmpQqD2sfrqjhGURxpoJqtTAsVPt5VRqzgTOKm6mMKVsQkMcGIxphMrLF+vOyFmQSKLHSBbv39mcRkpNI99kIqrHatmbD//zBpkOrr2cx2mmMWYmYrwgE0QnZN6ajLhEpsXUAGWSmy0JG1NJmTa3qZj6znLZVehe1J1GvXF3WWu2ikOU4QRO4RwcuIIm3EIbOsBgAs/wBu/Wg/VkvVivP9GSVfw5hj+yPr4BDXWNDA==</latexit> { <latexit sha1_base64="BZIYezs/XHex00INRMOLfq9KdSs=">AAAB6HicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJSHVZ6sZlBXuBJpTJ9CQdO7kwMxFK6DvoStSdz+ML+DZOaxba+q++Of8/cP7jp4IrbdtfVmltfWNzq7xd2dnd2z+oHh51VZJJhh2WiET2fapQ8Bg7mmuB/VQijXyBPX9yM/d7jygVT+J7PU3Ri2gY84Azqs2o57Z4GLr5sFqz6/ZCZBWcAmpQqD2sfrqjhGURxpoJqtTAsVPt5VRqzgTOKm6mMKVsQkMcGIxphMrLF+vOyFmQSKLHSBbv39mcRkpNI99kIqrHatmbD//zBpkOrr2cx2mmMWYmYrwgE0QnZN6ajLhEpsXUAGWSmy0JG1NJmTa3qZj6znLZVehe1J1GvXF3WWu2ikOU4QRO4RwcuIIm3EIbOsBgAs/wBu/Wg/VkvVivP9GSVfw5hj+yPr4BDXWNDA==</latexit> {



06Split propagators

<latexit sha1_base64="Dx1MPoFCVW5s1zdhJIiNSW7t5l8=">AAAB43icbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyyr2B9qhZNI7bWgmMyQZoQx9Al2JuvONfAHfxrTOQlvP6ss9J3DPDRLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY38z89iMqzWP5YCYJ+hEdSh5yRo0d3V+RfrniVt25yDJ4OVQgV6Nf/uwNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i16KkEWo/m286JSdhrIgZIZm/f2czGmk9iQKbiagZ6UVvNvzP66YmvPQzLpPUoGQ2Yr0wFcTEZFaYDLhCZsTEAmWK2y0JG1FFmbFnKdn63mLZZWidVb1atXZ3Xqlf54cowhEcwyl4cAF1uIUGNIFBCM/wBu8OOk/Oi/P6Ey04+Z9D+CPn4xvbnIqL</latexit>=
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+
<latexit sha1_base64="hpPiHTy4zezsAIrabZm+YoRdoO8=">AAAB/HicbVBLTsMwFHT4lvILsEJsLCqksqkSBIVlBRuWBdGP1ESV4762Vu0ksh2kKgpcBlYI2HEKLsBtcEsW0DKreW/myZ4JYs6Udpwva2FxaXlltbBWXN/Y3Nq2d3abKkokhQaNeCTbAVHAWQgNzTSHdiyBiIBDKxhdTfTWPUjFovBOj2PwBRmErM8o0WbVtfdTTwp8Cxkue0MVEwqpWzmjIjvu2iWn4kyB54mbkxLKUe/an14voomAUFNOlOq4Tqz9lEjNKIes6CUKzAMjMoCOoSERoPx0GiHDR/1IYj0EPJ1/e1MilBqLwHgE0UM1q02W/2mdRPcv/JSFcaIhpMZitH7CsY7wpAncYxKo5mNDCJXM/BLTIZGEatNX0cR3Z8POk+ZJxa1WqjenpdplXkQBHaBDVEYuOkc1dI3qqIEoekTP6A29Ww/Wk/Vivf5YF6z8Zg/9gfXxDW+hk+w=</latexit>

Re( )
<latexit sha1_base64="N3A61NaW1hCR/EVOSlWFF5y+LQo=">AAACAXicbVDLSgMxFM3UV62vUZeCBItQQYYZ0eqy6EZ3FewDOkPJpLdtaDIzJBmhDF3pz+hK1J2/4A/4N6a1C209q3PvOZfknDDhTGnX/bJyC4tLyyv51cLa+sbmlr29U1dxKinUaMxj2QyJAs4iqGmmOTQTCUSEHBrh4GqsN+5BKhZHd3qYQCBIL2JdRok2q7a9z7B/jDNfCnwjRrjk91VCKGSec0bF6KhtF13HnQDPE29KimiKatv+9DsxTQVEmnKiVMtzEx1kRGpGOYwKfqrAPDAgPWgZGhEBKsgmOUb4sBtLrPuAJ/Nvb0aEUkMRGo8guq9mtfHyP62V6u5FkLEoSTVE1FiM1k051jEe14E7TALVfGgIoZKZX2LaJ5JQbUormPjebNh5Uj9xvLJTvj0tVi6nReTRHjpAJeShc1RB16iKaoiiR/SM3tC79WA9WS/W6481Z01vdtEfWB/fD/mVTg==</latexit>

i Im( )
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

One may split propagators into real and imaginary parts:

<latexit sha1_base64="BZIYezs/XHex00INRMOLfq9KdSs=">AAAB6HicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJSHVZ6sZlBXuBJpTJ9CQdO7kwMxFK6DvoStSdz+ML+DZOaxba+q++Of8/cP7jp4IrbdtfVmltfWNzq7xd2dnd2z+oHh51VZJJhh2WiET2fapQ8Bg7mmuB/VQijXyBPX9yM/d7jygVT+J7PU3Ri2gY84Azqs2o57Z4GLr5sFqz6/ZCZBWcAmpQqD2sfrqjhGURxpoJqtTAsVPt5VRqzgTOKm6mMKVsQkMcGIxphMrLF+vOyFmQSKLHSBbv39mcRkpNI99kIqrHatmbD//zBpkOrr2cx2mmMWYmYrwgE0QnZN6ajLhEpsXUAGWSmy0JG1NJmTa3qZj6znLZVehe1J1GvXF3WWu2ikOU4QRO4RwcuIIm3EIbOsBgAs/wBu/Wg/VkvVivP9GSVfw5hj+yPr4BDXWNDA==</latexit> { <latexit sha1_base64="BZIYezs/XHex00INRMOLfq9KdSs=">AAAB6HicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJSHVZ6sZlBXuBJpTJ9CQdO7kwMxFK6DvoStSdz+ML+DZOaxba+q++Of8/cP7jp4IrbdtfVmltfWNzq7xd2dnd2z+oHh51VZJJhh2WiET2fapQ8Bg7mmuB/VQijXyBPX9yM/d7jygVT+J7PU3Ri2gY84Azqs2o57Z4GLr5sFqz6/ZCZBWcAmpQqD2sfrqjhGURxpoJqtTAsVPt5VRqzgTOKm6mMKVsQkMcGIxphMrLF+vOyFmQSKLHSBbv39mcRkpNI99kIqrHatmbD//zBpkOrr2cx2mmMWYmYrwgE0QnZN6ajLhEpsXUAGWSmy0JG1NJmTa3qZj6znLZVehe1J1GvXF3WWu2ikOU4QRO4RwcuIIm3EIbOsBgAs/wBu/Wg/VkvVivP9GSVfw5hj+yPr4BDXWNDA==</latexit> {

Then one can prove:



06Split propagators

<latexit sha1_base64="Dx1MPoFCVW5s1zdhJIiNSW7t5l8=">AAAB43icbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyyr2B9qhZNI7bWgmMyQZoQx9Al2JuvONfAHfxrTOQlvP6ss9J3DPDRLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY38z89iMqzWP5YCYJ+hEdSh5yRo0d3V+RfrniVt25yDJ4OVQgV6Nf/uwNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i16KkEWo/m286JSdhrIgZIZm/f2czGmk9iQKbiagZ6UVvNvzP66YmvPQzLpPUoGQ2Yr0wFcTEZFaYDLhCZsTEAmWK2y0JG1FFmbFnKdn63mLZZWidVb1atXZ3Xqlf54cowhEcwyl4cAF1uIUGNIFBCM/wBu8OOk/Oi/P6Ey04+Z9D+CPn4xvbnIqL</latexit>=
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+
<latexit sha1_base64="hpPiHTy4zezsAIrabZm+YoRdoO8=">AAAB/HicbVBLTsMwFHT4lvILsEJsLCqksqkSBIVlBRuWBdGP1ESV4762Vu0ksh2kKgpcBlYI2HEKLsBtcEsW0DKreW/myZ4JYs6Udpwva2FxaXlltbBWXN/Y3Nq2d3abKkokhQaNeCTbAVHAWQgNzTSHdiyBiIBDKxhdTfTWPUjFovBOj2PwBRmErM8o0WbVtfdTTwp8Cxkue0MVEwqpWzmjIjvu2iWn4kyB54mbkxLKUe/an14voomAUFNOlOq4Tqz9lEjNKIes6CUKzAMjMoCOoSERoPx0GiHDR/1IYj0EPJ1/e1MilBqLwHgE0UM1q02W/2mdRPcv/JSFcaIhpMZitH7CsY7wpAncYxKo5mNDCJXM/BLTIZGEatNX0cR3Z8POk+ZJxa1WqjenpdplXkQBHaBDVEYuOkc1dI3qqIEoekTP6A29Ww/Wk/Vivf5YF6z8Zg/9gfXxDW+hk+w=</latexit>

Re( )
<latexit sha1_base64="N3A61NaW1hCR/EVOSlWFF5y+LQo=">AAACAXicbVDLSgMxFM3UV62vUZeCBItQQYYZ0eqy6EZ3FewDOkPJpLdtaDIzJBmhDF3pz+hK1J2/4A/4N6a1C209q3PvOZfknDDhTGnX/bJyC4tLyyv51cLa+sbmlr29U1dxKinUaMxj2QyJAs4iqGmmOTQTCUSEHBrh4GqsN+5BKhZHd3qYQCBIL2JdRok2q7a9z7B/jDNfCnwjRrjk91VCKGSec0bF6KhtF13HnQDPE29KimiKatv+9DsxTQVEmnKiVMtzEx1kRGpGOYwKfqrAPDAgPWgZGhEBKsgmOUb4sBtLrPuAJ/Nvb0aEUkMRGo8guq9mtfHyP62V6u5FkLEoSTVE1FiM1k051jEe14E7TALVfGgIoZKZX2LaJ5JQbUormPjebNh5Uj9xvLJTvj0tVi6nReTRHjpAJeShc1RB16iKaoiiR/SM3tC79WA9WS/W6481Z01vdtEfWB/fD/mVTg==</latexit>

i Im( )
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

One may split propagators into real and imaginary parts:

<latexit sha1_base64="BZIYezs/XHex00INRMOLfq9KdSs=">AAAB6HicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJSHVZ6sZlBXuBJpTJ9CQdO7kwMxFK6DvoStSdz+ML+DZOaxba+q++Of8/cP7jp4IrbdtfVmltfWNzq7xd2dnd2z+oHh51VZJJhh2WiET2fapQ8Bg7mmuB/VQijXyBPX9yM/d7jygVT+J7PU3Ri2gY84Azqs2o57Z4GLr5sFqz6/ZCZBWcAmpQqD2sfrqjhGURxpoJqtTAsVPt5VRqzgTOKm6mMKVsQkMcGIxphMrLF+vOyFmQSKLHSBbv39mcRkpNI99kIqrHatmbD//zBpkOrr2cx2mmMWYmYrwgE0QnZN6ajLhEpsXUAGWSmy0JG1NJmTa3qZj6znLZVehe1J1GvXF3WWu2ikOU4QRO4RwcuIIm3EIbOsBgAs/wBu/Wg/VkvVivP9GSVfw5hj+yPr4BDXWNDA==</latexit> { <latexit sha1_base64="BZIYezs/XHex00INRMOLfq9KdSs=">AAAB6HicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJSHVZ6sZlBXuBJpTJ9CQdO7kwMxFK6DvoStSdz+ML+DZOaxba+q++Of8/cP7jp4IrbdtfVmltfWNzq7xd2dnd2z+oHh51VZJJhh2WiET2fapQ8Bg7mmuB/VQijXyBPX9yM/d7jygVT+J7PU3Ri2gY84Azqs2o57Z4GLr5sFqz6/ZCZBWcAmpQqD2sfrqjhGURxpoJqtTAsVPt5VRqzgTOKm6mMKVsQkMcGIxphMrLF+vOyFmQSKLHSBbv39mcRkpNI99kIqrHatmbD//zBpkOrr2cx2mmMWYmYrwgE0QnZN6ajLhEpsXUAGWSmy0JG1NJmTa3qZj6znLZVehe1J1GvXF3WWu2ikOU4QRO4RwcuIIm3EIbOsBgAs/wBu/Wg/VkvVivP9GSVfw5hj+yPr4BDXWNDA==</latexit> {

Every vertex must have at least one imaginary 
propagator attached to it

Then one can prove:



06Split propagators

<latexit sha1_base64="Dx1MPoFCVW5s1zdhJIiNSW7t5l8=">AAAB43icbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyyr2B9qhZNI7bWgmMyQZoQx9Al2JuvONfAHfxrTOQlvP6ss9J3DPDRLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY38z89iMqzWP5YCYJ+hEdSh5yRo0d3V+RfrniVt25yDJ4OVQgV6Nf/uwNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i16KkEWo/m286JSdhrIgZIZm/f2czGmk9iQKbiagZ6UVvNvzP66YmvPQzLpPUoGQ2Yr0wFcTEZFaYDLhCZsTEAmWK2y0JG1FFmbFnKdn63mLZZWidVb1atXZ3Xqlf54cowhEcwyl4cAF1uIUGNIFBCM/wBu8OOk/Oi/P6Ey04+Z9D+CPn4xvbnIqL</latexit>=
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+
<latexit sha1_base64="hpPiHTy4zezsAIrabZm+YoRdoO8=">AAAB/HicbVBLTsMwFHT4lvILsEJsLCqksqkSBIVlBRuWBdGP1ESV4762Vu0ksh2kKgpcBlYI2HEKLsBtcEsW0DKreW/myZ4JYs6Udpwva2FxaXlltbBWXN/Y3Nq2d3abKkokhQaNeCTbAVHAWQgNzTSHdiyBiIBDKxhdTfTWPUjFovBOj2PwBRmErM8o0WbVtfdTTwp8Cxkue0MVEwqpWzmjIjvu2iWn4kyB54mbkxLKUe/an14voomAUFNOlOq4Tqz9lEjNKIes6CUKzAMjMoCOoSERoPx0GiHDR/1IYj0EPJ1/e1MilBqLwHgE0UM1q02W/2mdRPcv/JSFcaIhpMZitH7CsY7wpAncYxKo5mNDCJXM/BLTIZGEatNX0cR3Z8POk+ZJxa1WqjenpdplXkQBHaBDVEYuOkc1dI3qqIEoekTP6A29Ww/Wk/Vivf5YF6z8Zg/9gfXxDW+hk+w=</latexit>

Re( )
<latexit sha1_base64="N3A61NaW1hCR/EVOSlWFF5y+LQo=">AAACAXicbVDLSgMxFM3UV62vUZeCBItQQYYZ0eqy6EZ3FewDOkPJpLdtaDIzJBmhDF3pz+hK1J2/4A/4N6a1C209q3PvOZfknDDhTGnX/bJyC4tLyyv51cLa+sbmlr29U1dxKinUaMxj2QyJAs4iqGmmOTQTCUSEHBrh4GqsN+5BKhZHd3qYQCBIL2JdRok2q7a9z7B/jDNfCnwjRrjk91VCKGSec0bF6KhtF13HnQDPE29KimiKatv+9DsxTQVEmnKiVMtzEx1kRGpGOYwKfqrAPDAgPWgZGhEBKsgmOUb4sBtLrPuAJ/Nvb0aEUkMRGo8guq9mtfHyP62V6u5FkLEoSTVE1FiM1k051jEe14E7TALVfGgIoZKZX2LaJ5JQbUormPjebNh5Uj9xvLJTvj0tVi6nReTRHjpAJeShc1RB16iKaoiiR/SM3tC79WA9WS/W6481Z01vdtEfWB/fD/mVTg==</latexit>

i Im( )
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

One may split propagators into real and imaginary parts:

<latexit sha1_base64="BZIYezs/XHex00INRMOLfq9KdSs=">AAAB6HicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJSHVZ6sZlBXuBJpTJ9CQdO7kwMxFK6DvoStSdz+ML+DZOaxba+q++Of8/cP7jp4IrbdtfVmltfWNzq7xd2dnd2z+oHh51VZJJhh2WiET2fapQ8Bg7mmuB/VQijXyBPX9yM/d7jygVT+J7PU3Ri2gY84Azqs2o57Z4GLr5sFqz6/ZCZBWcAmpQqD2sfrqjhGURxpoJqtTAsVPt5VRqzgTOKm6mMKVsQkMcGIxphMrLF+vOyFmQSKLHSBbv39mcRkpNI99kIqrHatmbD//zBpkOrr2cx2mmMWYmYrwgE0QnZN6ajLhEpsXUAGWSmy0JG1NJmTa3qZj6znLZVehe1J1GvXF3WWu2ikOU4QRO4RwcuIIm3EIbOsBgAs/wBu/Wg/VkvVivP9GSVfw5hj+yPr4BDXWNDA==</latexit> { <latexit sha1_base64="BZIYezs/XHex00INRMOLfq9KdSs=">AAAB6HicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJSHVZ6sZlBXuBJpTJ9CQdO7kwMxFK6DvoStSdz+ML+DZOaxba+q++Of8/cP7jp4IrbdtfVmltfWNzq7xd2dnd2z+oHh51VZJJhh2WiET2fapQ8Bg7mmuB/VQijXyBPX9yM/d7jygVT+J7PU3Ri2gY84Azqs2o57Z4GLr5sFqz6/ZCZBWcAmpQqD2sfrqjhGURxpoJqtTAsVPt5VRqzgTOKm6mMKVsQkMcGIxphMrLF+vOyFmQSKLHSBbv39mcRkpNI99kIqrHatmbD//zBpkOrr2cx2mmMWYmYrwgE0QnZN6ajLhEpsXUAGWSmy0JG1NJmTa3qZj6znLZVehe1J1GvXF3WWu2ikOU4QRO4RwcuIIm3EIbOsBgAs/wBu/Wg/VkvVivP9GSVfw5hj+yPr4BDXWNDA==</latexit> {

Every vertex must have at least one imaginary 
propagator attached to it

It is impossible to form a closed loop only with 
imaginary propagators

Then one can prove:



07Split propagators
<latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=



07Split propagators
<latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=



07Split propagators
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+<latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=



07Split propagators
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+<latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+



07Split propagators
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+<latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+



07Split propagators
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+<latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+



07Split propagators
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+<latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+



07Split propagators
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+<latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+



07Split propagators
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+<latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+



07Split propagators
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+<latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+



07Split propagators
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+<latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+



08Logarithms in momentum space

<latexit sha1_base64="Dx1MPoFCVW5s1zdhJIiNSW7t5l8=">AAAB43icbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyyr2B9qhZNI7bWgmMyQZoQx9Al2JuvONfAHfxrTOQlvP6ss9J3DPDRLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY38z89iMqzWP5YCYJ+hEdSh5yRo0d3V+RfrniVt25yDJ4OVQgV6Nf/uwNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i16KkEWo/m286JSdhrIgZIZm/f2czGmk9iQKbiagZ6UVvNvzP66YmvPQzLpPUoGQ2Yr0wFcTEZFaYDLhCZsTEAmWK2y0JG1FFmbFnKdn63mLZZWidVb1atXZ3Xqlf54cowhEcwyl4cAF1uIUGNIFBCM/wBu8OOk/Oi/P6Ey04+Z9D+CPn4xvbnIqL</latexit>=
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

Real and imaginary propagators have different time 
dependences:



08Logarithms in momentum space

<latexit sha1_base64="Dx1MPoFCVW5s1zdhJIiNSW7t5l8=">AAAB43icbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyyr2B9qhZNI7bWgmMyQZoQx9Al2JuvONfAHfxrTOQlvP6ss9J3DPDRLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY38z89iMqzWP5YCYJ+hEdSh5yRo0d3V+RfrniVt25yDJ4OVQgV6Nf/uwNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i16KkEWo/m286JSdhrIgZIZm/f2czGmk9iQKbiagZ6UVvNvzP66YmvPQzLpPUoGQ2Yr0wFcTEZFaYDLhCZsTEAmWK2y0JG1FFmbFnKdn63mLZZWidVb1atXZ3Xqlf54cowhEcwyl4cAF1uIUGNIFBCM/wBu8OOk/Oi/P6Ey04+Z9D+CPn4xvbnIqL</latexit>=
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

Real and imaginary propagators have different time 
dependences:

<latexit sha1_base64="d2o/BaLi3iDnqpt1BUCeUnCnK7E=">AAACE3icbVDNSsNAGNz4W+tf1KOXxSIIQkmqVI+lXnqsYH8gSctmu2mXbrJhdyOUkMfQl9GTqCd9AN/GbcxBW+c0OzML34wfMyqVZX0ZK6tr6xubpa3y9s7u3r55cNiVPBGYdDBnXPR9JAmjEekoqhjpx4Kg0Gek509v5n7vnghJeXSnZjHxQjSOaEAxUloampYbCx4rDt1AIJy2BrUsrcHp4CKDbpOOHRvCc+jiEVcyF7yhWbGqVg64TOyCVECB9tD8cEccJyGJFGZISse2YuWlSCiKGcnKbiJJjPAUjYmjaYRCIr00b5bB04ALqCYE5u/f2RSFUs5CX2dCpCZy0ZuL/3lOooJrL6VRnCgSYR3RXpAwqDeYDwRHVBCs2EwThAXVV0I8QXocpWcs6/r2Ytll0q1V7Xq1fntZaTSLIUrgGJyAM2CDK9AALdAGHYDBI3gGb+DdeDCejBfj9Se6YhR/jsAfGJ/fNgScYg==</latexit>

→ H
2

2k3

[
1 + · · ·

]
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<latexit sha1_base64="Dx1MPoFCVW5s1zdhJIiNSW7t5l8=">AAAB43icbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyyr2B9qhZNI7bWgmMyQZoQx9Al2JuvONfAHfxrTOQlvP6ss9J3DPDRLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY38z89iMqzWP5YCYJ+hEdSh5yRo0d3V+RfrniVt25yDJ4OVQgV6Nf/uwNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i16KkEWo/m286JSdhrIgZIZm/f2czGmk9iQKbiagZ6UVvNvzP66YmvPQzLpPUoGQ2Yr0wFcTEZFaYDLhCZsTEAmWK2y0JG1FFmbFnKdn63mLZZWidVb1atXZ3Xqlf54cowhEcwyl4cAF1uIUGNIFBCM/wBu8OOk/Oi/P6Ey04+Z9D+CPn4xvbnIqL</latexit>=
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

Real and imaginary propagators have different time 
dependences:

<latexit sha1_base64="3VwcppbZmk+oNIehBFTA+ErIrME="></latexit>

→ H
2

6

[
(ω3a ↑ ω

3
b ) + · · ·

]

<latexit sha1_base64="d2o/BaLi3iDnqpt1BUCeUnCnK7E=">AAACE3icbVDNSsNAGNz4W+tf1KOXxSIIQkmqVI+lXnqsYH8gSctmu2mXbrJhdyOUkMfQl9GTqCd9AN/GbcxBW+c0OzML34wfMyqVZX0ZK6tr6xubpa3y9s7u3r55cNiVPBGYdDBnXPR9JAmjEekoqhjpx4Kg0Gek509v5n7vnghJeXSnZjHxQjSOaEAxUloampYbCx4rDt1AIJy2BrUsrcHp4CKDbpOOHRvCc+jiEVcyF7yhWbGqVg64TOyCVECB9tD8cEccJyGJFGZISse2YuWlSCiKGcnKbiJJjPAUjYmjaYRCIr00b5bB04ALqCYE5u/f2RSFUs5CX2dCpCZy0ZuL/3lOooJrL6VRnCgSYR3RXpAwqDeYDwRHVBCs2EwThAXVV0I8QXocpWcs6/r2Ytll0q1V7Xq1fntZaTSLIUrgGJyAM2CDK9AALdAGHYDBI3gGb+DdeDCejBfj9Se6YhR/jsAfGJ/fNgScYg==</latexit>

→ H
2

2k3

[
1 + · · ·

]
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It is possible to track the time dependence of any diagram in 
the long wavelength regime                     :

<latexit sha1_base64="CtT1q5twvs6+kkI+VN28KMsl1JM=">AAAB73icbZDLTsJAFIZP8YZ4Q126mUhMXJHWGHRJdOMSE7kktJLpcAoTphdnpiak8By6MurOd/EFfBsH7ELBf/XN+f9Jzn/8RHClbfvLKqysrq1vFDdLW9s7u3vl/YOWilPJsMliEcuOTxUKHmFTcy2wk0ikoS+w7Y+uZ377EaXicXSnxwl6IR1EPOCMajO6H5GJq2k6Ia4QxOmVK3bVnossg5NDBXI1euVPtx+zNMRIM0GV6jp2or2MSs2ZwGnJTRUmlI3oALsGIxqi8rL51lNyEsSS6CGS+ft3NqOhUuPQN5mQ6qFa9GbD/7xuqoNLL+NRkmqMmIkYL0gF0TGZlSd9LpFpMTZAmeRmS8KGVFKmzYlKpr6zWHYZWmdVp1at3Z5X6lf5IYpwBMdwCg5cQB1uoAFNYCDhGd7g3XqwnqwX6/UnWrDyP4fwR9bHN1jmj3Q=</latexit>

k|ω | → 1

Logarithms in momentum space

<latexit sha1_base64="Dx1MPoFCVW5s1zdhJIiNSW7t5l8=">AAAB43icbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyyr2B9qhZNI7bWgmMyQZoQx9Al2JuvONfAHfxrTOQlvP6ss9J3DPDRLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY38z89iMqzWP5YCYJ+hEdSh5yRo0d3V+RfrniVt25yDJ4OVQgV6Nf/uwNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i16KkEWo/m286JSdhrIgZIZm/f2czGmk9iQKbiagZ6UVvNvzP66YmvPQzLpPUoGQ2Yr0wFcTEZFaYDLhCZsTEAmWK2y0JG1FFmbFnKdn63mLZZWidVb1atXZ3Xqlf54cowhEcwyl4cAF1uIUGNIFBCM/wBu8OOk/Oi/P6Ey04+Z9D+CPn4xvbnIqL</latexit>=



09

It is possible to track the time dependence of any diagram in 
the long wavelength regime                     :

<latexit sha1_base64="CtT1q5twvs6+kkI+VN28KMsl1JM=">AAAB73icbZDLTsJAFIZP8YZ4Q126mUhMXJHWGHRJdOMSE7kktJLpcAoTphdnpiak8By6MurOd/EFfBsH7ELBf/XN+f9Jzn/8RHClbfvLKqysrq1vFDdLW9s7u3vl/YOWilPJsMliEcuOTxUKHmFTcy2wk0ikoS+w7Y+uZ377EaXicXSnxwl6IR1EPOCMajO6H5GJq2k6Ia4QxOmVK3bVnossg5NDBXI1euVPtx+zNMRIM0GV6jp2or2MSs2ZwGnJTRUmlI3oALsGIxqi8rL51lNyEsSS6CGS+ft3NqOhUuPQN5mQ6qFa9GbD/7xuqoNLL+NRkmqMmIkYL0gF0TGZlSd9LpFpMTZAmeRmS8KGVFKmzYlKpr6zWHYZWmdVp1at3Z5X6lf5IYpwBMdwCg5cQB1uoAFNYCDhGd7g3XqwnqwX6/UnWrDyP4fwR9bHN1jmj3Q=</latexit>

k|ω | → 1

Logarithms in momentum space

<latexit sha1_base64="Dx1MPoFCVW5s1zdhJIiNSW7t5l8=">AAAB43icbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyyr2B9qhZNI7bWgmMyQZoQx9Al2JuvONfAHfxrTOQlvP6ss9J3DPDRLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY38z89iMqzWP5YCYJ+hEdSh5yRo0d3V+RfrniVt25yDJ4OVQgV6Nf/uwNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i16KkEWo/m286JSdhrIgZIZm/f2czGmk9iQKbiagZ6UVvNvzP66YmvPQzLpPUoGQ2Yr0wFcTEZFaYDLhCZsTEAmWK2y0JG1FFmbFnKdn63mLZZWidVb1atXZ3Xqlf54cowhEcwyl4cAF1uIUGNIFBCM/wBu8OOk/Oi/P6Ey04+Z9D+CPn4xvbnIqL</latexit>=
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It is possible to track the time dependence of any diagram in 
the long wavelength regime                     :

<latexit sha1_base64="CtT1q5twvs6+kkI+VN28KMsl1JM=">AAAB73icbZDLTsJAFIZP8YZ4Q126mUhMXJHWGHRJdOMSE7kktJLpcAoTphdnpiak8By6MurOd/EFfBsH7ELBf/XN+f9Jzn/8RHClbfvLKqysrq1vFDdLW9s7u3vl/YOWilPJsMliEcuOTxUKHmFTcy2wk0ikoS+w7Y+uZ377EaXicXSnxwl6IR1EPOCMajO6H5GJq2k6Ia4QxOmVK3bVnossg5NDBXI1euVPtx+zNMRIM0GV6jp2or2MSs2ZwGnJTRUmlI3oALsGIxqi8rL51lNyEsSS6CGS+ft3NqOhUuPQN5mQ6qFa9GbD/7xuqoNLL+NRkmqMmIkYL0gF0TGZlSd9LpFpMTZAmeRmS8KGVFKmzYlKpr6zWHYZWmdVp1at3Z5X6lf5IYpwBMdwCg5cQB1uoAFNYCDhGd7g3XqwnqwX6/UnWrDyP4fwR9bHN1jmj3Q=</latexit>

k|ω | → 1

Logarithms in momentum space

<latexit sha1_base64="Dx1MPoFCVW5s1zdhJIiNSW7t5l8=">AAAB43icbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyyr2B9qhZNI7bWgmMyQZoQx9Al2JuvONfAHfxrTOQlvP6ss9J3DPDRLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY38z89iMqzWP5YCYJ+hEdSh5yRo0d3V+RfrniVt25yDJ4OVQgV6Nf/uwNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i16KkEWo/m286JSdhrIgZIZm/f2czGmk9iQKbiagZ6UVvNvzP66YmvPQzLpPUoGQ2Yr0wFcTEZFaYDLhCZsTEAmWK2y0JG1FFmbFnKdn63mLZZWidVb1atXZ3Xqlf54cowhEcwyl4cAF1uIUGNIFBCM/wBu8OOk/Oi/P6Ey04+Z9D+CPn4xvbnIqL</latexit>= <latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+
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It is possible to track the time dependence of any diagram in 
the long wavelength regime                     :

<latexit sha1_base64="CtT1q5twvs6+kkI+VN28KMsl1JM=">AAAB73icbZDLTsJAFIZP8YZ4Q126mUhMXJHWGHRJdOMSE7kktJLpcAoTphdnpiak8By6MurOd/EFfBsH7ELBf/XN+f9Jzn/8RHClbfvLKqysrq1vFDdLW9s7u3vl/YOWilPJsMliEcuOTxUKHmFTcy2wk0ikoS+w7Y+uZ377EaXicXSnxwl6IR1EPOCMajO6H5GJq2k6Ia4QxOmVK3bVnossg5NDBXI1euVPtx+zNMRIM0GV6jp2or2MSs2ZwGnJTRUmlI3oALsGIxqi8rL51lNyEsSS6CGS+ft3NqOhUuPQN5mQ6qFa9GbD/7xuqoNLL+NRkmqMmIkYL0gF0TGZlSd9LpFpMTZAmeRmS8KGVFKmzYlKpr6zWHYZWmdVp1at3Z5X6lf5IYpwBMdwCg5cQB1uoAFNYCDhGd7g3XqwnqwX6/UnWrDyP4fwR9bHN1jmj3Q=</latexit>

k|ω | → 1

Logarithms in momentum space

<latexit sha1_base64="Dx1MPoFCVW5s1zdhJIiNSW7t5l8=">AAAB43icbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyyr2B9qhZNI7bWgmMyQZoQx9Al2JuvONfAHfxrTOQlvP6ss9J3DPDRLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY38z89iMqzWP5YCYJ+hEdSh5yRo0d3V+RfrniVt25yDJ4OVQgV6Nf/uwNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i16KkEWo/m286JSdhrIgZIZm/f2czGmk9iQKbiagZ6UVvNvzP66YmvPQzLpPUoGQ2Yr0wFcTEZFaYDLhCZsTEAmWK2y0JG1FFmbFnKdn63mLZZWidVb1atXZ3Xqlf54cowhEcwyl4cAF1uIUGNIFBCM/wBu8OOk/Oi/P6Ey04+Z9D+CPn4xvbnIqL</latexit>= <latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+
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It is possible to track the time dependence of any diagram in 
the long wavelength regime                     :

<latexit sha1_base64="CtT1q5twvs6+kkI+VN28KMsl1JM=">AAAB73icbZDLTsJAFIZP8YZ4Q126mUhMXJHWGHRJdOMSE7kktJLpcAoTphdnpiak8By6MurOd/EFfBsH7ELBf/XN+f9Jzn/8RHClbfvLKqysrq1vFDdLW9s7u3vl/YOWilPJsMliEcuOTxUKHmFTcy2wk0ikoS+w7Y+uZ377EaXicXSnxwl6IR1EPOCMajO6H5GJq2k6Ia4QxOmVK3bVnossg5NDBXI1euVPtx+zNMRIM0GV6jp2or2MSs2ZwGnJTRUmlI3oALsGIxqi8rL51lNyEsSS6CGS+ft3NqOhUuPQN5mQ6qFa9GbD/7xuqoNLL+NRkmqMmIkYL0gF0TGZlSd9LpFpMTZAmeRmS8KGVFKmzYlKpr6zWHYZWmdVp1at3Z5X6lf5IYpwBMdwCg5cQB1uoAFNYCDhGd7g3XqwnqwX6/UnWrDyP4fwR9bHN1jmj3Q=</latexit>

k|ω | → 1

Logarithms in momentum space

<latexit sha1_base64="Dx1MPoFCVW5s1zdhJIiNSW7t5l8=">AAAB43icbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyyr2B9qhZNI7bWgmMyQZoQx9Al2JuvONfAHfxrTOQlvP6ss9J3DPDRLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY38z89iMqzWP5YCYJ+hEdSh5yRo0d3V+RfrniVt25yDJ4OVQgV6Nf/uwNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i16KkEWo/m286JSdhrIgZIZm/f2czGmk9iQKbiagZ6UVvNvzP66YmvPQzLpPUoGQ2Yr0wFcTEZFaYDLhCZsTEAmWK2y0JG1FFmbFnKdn63mLZZWidVb1atXZ3Xqlf54cowhEcwyl4cAF1uIUGNIFBCM/wBu8OOk/Oi/P6Ey04+Z9D+CPn4xvbnIqL</latexit>= <latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+ <latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+



09

It is possible to track the time dependence of any diagram in 
the long wavelength regime                     :

<latexit sha1_base64="CtT1q5twvs6+kkI+VN28KMsl1JM=">AAAB73icbZDLTsJAFIZP8YZ4Q126mUhMXJHWGHRJdOMSE7kktJLpcAoTphdnpiak8By6MurOd/EFfBsH7ELBf/XN+f9Jzn/8RHClbfvLKqysrq1vFDdLW9s7u3vl/YOWilPJsMliEcuOTxUKHmFTcy2wk0ikoS+w7Y+uZ377EaXicXSnxwl6IR1EPOCMajO6H5GJq2k6Ia4QxOmVK3bVnossg5NDBXI1euVPtx+zNMRIM0GV6jp2or2MSs2ZwGnJTRUmlI3oALsGIxqi8rL51lNyEsSS6CGS+ft3NqOhUuPQN5mQ6qFa9GbD/7xuqoNLL+NRkmqMmIkYL0gF0TGZlSd9LpFpMTZAmeRmS8KGVFKmzYlKpr6zWHYZWmdVp1at3Z5X6lf5IYpwBMdwCg5cQB1uoAFNYCDhGd7g3XqwnqwX6/UnWrDyP4fwR9bHN1jmj3Q=</latexit>

k|ω | → 1

<latexit sha1_base64="Dx1MPoFCVW5s1zdhJIiNSW7t5l8=">AAAB43icbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyyr2B9qhZNI7bWgmMyQZoQx9Al2JuvONfAHfxrTOQlvP6ss9J3DPDRLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY38z89iMqzWP5YCYJ+hEdSh5yRo0d3V+RfrniVt25yDJ4OVQgV6Nf/uwNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i16KkEWo/m286JSdhrIgZIZm/f2czGmk9iQKbiagZ6UVvNvzP66YmvPQzLpPUoGQ2Yr0wFcTEZFaYDLhCZsTEAmWK2y0JG1FFmbFnKdn63mLZZWidVb1atXZ3Xqlf54cowhEcwyl4cAF1uIUGNIFBCM/wBu8OOk/Oi/P6Ey04+Z9D+CPn4xvbnIqL</latexit>= <latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+ <latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+

<latexit sha1_base64="BZIYezs/XHex00INRMOLfq9KdSs=">AAAB6HicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJSHVZ6sZlBXuBJpTJ9CQdO7kwMxFK6DvoStSdz+ML+DZOaxba+q++Of8/cP7jp4IrbdtfVmltfWNzq7xd2dnd2z+oHh51VZJJhh2WiET2fapQ8Bg7mmuB/VQijXyBPX9yM/d7jygVT+J7PU3Ri2gY84Azqs2o57Z4GLr5sFqz6/ZCZBWcAmpQqD2sfrqjhGURxpoJqtTAsVPt5VRqzgTOKm6mMKVsQkMcGIxphMrLF+vOyFmQSKLHSBbv39mcRkpNI99kIqrHatmbD//zBpkOrr2cx2mmMWYmYrwgE0QnZN6ajLhEpsXUAGWSmy0JG1NJmTa3qZj6znLZVehe1J1GvXF3WWu2ikOU4QRO4RwcuIIm3EIbOsBgAs/wBu/Wg/VkvVivP9GSVfw5hj+yPr4BDXWNDA==</latexit> {

<latexit sha1_base64="D+3Gh6i3/7oFf/nTIKAHDUDN1bA=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY9Al0Y1LSOSRwIT0NDXQoeeR7hoTQvgBXRl15yf5A/6NDc5C0bs6Xfd2UreCVElDrvvpFNbWNza3itulnd29/YPy4VHbJJkW2BKJSnQ34AaVjLFFkhR2U408ChR2gsntwu88oDYyie9pmqIf8VEsQyk42VHTHZQrbtVdiv0FL4cK5GoMyh/9YSKyCGMSihvT89yU/BnXJIXCeamfGUy5mPAR9izGPELjz5aLztlZmGhGY2TL98/sjEfGTKPAZiJOY7PqLYb/eb2Mwmt/JuM0I4yFjVgvzBSjhC36sqHUKEhNLXChpd2SiTHXXJC9SsnW91bL/oX2RdWrVWvNy0r9Jj9EEU7gFM7Bgyuowx00oAUCEJ7gFd6cofPoPDsv39GCk/85hl9y3r8Ac1uKVA==</latexit>

0

Logarithms in momentum space
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It is possible to track the time dependence of any diagram in 
the long wavelength regime                     :

<latexit sha1_base64="CtT1q5twvs6+kkI+VN28KMsl1JM=">AAAB73icbZDLTsJAFIZP8YZ4Q126mUhMXJHWGHRJdOMSE7kktJLpcAoTphdnpiak8By6MurOd/EFfBsH7ELBf/XN+f9Jzn/8RHClbfvLKqysrq1vFDdLW9s7u3vl/YOWilPJsMliEcuOTxUKHmFTcy2wk0ikoS+w7Y+uZ377EaXicXSnxwl6IR1EPOCMajO6H5GJq2k6Ia4QxOmVK3bVnossg5NDBXI1euVPtx+zNMRIM0GV6jp2or2MSs2ZwGnJTRUmlI3oALsGIxqi8rL51lNyEsSS6CGS+ft3NqOhUuPQN5mQ6qFa9GbD/7xuqoNLL+NRkmqMmIkYL0gF0TGZlSd9LpFpMTZAmeRmS8KGVFKmzYlKpr6zWHYZWmdVp1at3Z5X6lf5IYpwBMdwCg5cQB1uoAFNYCDhGd7g3XqwnqwX6/UnWrDyP4fwR9bHN1jmj3Q=</latexit>

k|ω | → 1

<latexit sha1_base64="BZIYezs/XHex00INRMOLfq9KdSs=">AAAB6HicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJSHVZ6sZlBXuBJpTJ9CQdO7kwMxFK6DvoStSdz+ML+DZOaxba+q++Of8/cP7jp4IrbdtfVmltfWNzq7xd2dnd2z+oHh51VZJJhh2WiET2fapQ8Bg7mmuB/VQijXyBPX9yM/d7jygVT+J7PU3Ri2gY84Azqs2o57Z4GLr5sFqz6/ZCZBWcAmpQqD2sfrqjhGURxpoJqtTAsVPt5VRqzgTOKm6mMKVsQkMcGIxphMrLF+vOyFmQSKLHSBbv39mcRkpNI99kIqrHatmbD//zBpkOrr2cx2mmMWYmYrwgE0QnZN6ajLhEpsXUAGWSmy0JG1NJmTa3qZj6znLZVehe1J1GvXF3WWu2ikOU4QRO4RwcuIIm3EIbOsBgAs/wBu/Wg/VkvVivP9GSVfw5hj+yPr4BDXWNDA==</latexit> {

<latexit sha1_base64="D+3Gh6i3/7oFf/nTIKAHDUDN1bA=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY9Al0Y1LSOSRwIT0NDXQoeeR7hoTQvgBXRl15yf5A/6NDc5C0bs6Xfd2UreCVElDrvvpFNbWNza3itulnd29/YPy4VHbJJkW2BKJSnQ34AaVjLFFkhR2U408ChR2gsntwu88oDYyie9pmqIf8VEsQyk42VHTHZQrbtVdiv0FL4cK5GoMyh/9YSKyCGMSihvT89yU/BnXJIXCeamfGUy5mPAR9izGPELjz5aLztlZmGhGY2TL98/sjEfGTKPAZiJOY7PqLYb/eb2Mwmt/JuM0I4yFjVgvzBSjhC36sqHUKEhNLXChpd2SiTHXXJC9SsnW91bL/oX2RdWrVWvNy0r9Jj9EEU7gFM7Bgyuowx00oAUCEJ7gFd6cofPoPDsv39GCk/85hl9y3r8Ac1uKVA==</latexit>

0
<latexit sha1_base64="BZIYezs/XHex00INRMOLfq9KdSs=">AAAB6HicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJSHVZ6sZlBXuBJpTJ9CQdO7kwMxFK6DvoStSdz+ML+DZOaxba+q++Of8/cP7jp4IrbdtfVmltfWNzq7xd2dnd2z+oHh51VZJJhh2WiET2fapQ8Bg7mmuB/VQijXyBPX9yM/d7jygVT+J7PU3Ri2gY84Azqs2o57Z4GLr5sFqz6/ZCZBWcAmpQqD2sfrqjhGURxpoJqtTAsVPt5VRqzgTOKm6mMKVsQkMcGIxphMrLF+vOyFmQSKLHSBbv39mcRkpNI99kIqrHatmbD//zBpkOrr2cx2mmMWYmYrwgE0QnZN6ajLhEpsXUAGWSmy0JG1NJmTa3qZj6znLZVehe1J1GvXF3WWu2ikOU4QRO4RwcuIIm3EIbOsBgAs/wBu/Wg/VkvVivP9GSVfw5hj+yPr4BDXWNDA==</latexit> {

<latexit sha1_base64="4mDb2x5WD3zp9teYiKJibszmIGc=">AAACFnicbVDLSgMxFM3UV62vUZdugkWooGVGpbosdeOygn1AZxgyaaYNzWSG5I5QSv9Df0ZXooILt/6Nae1CW88inNxzLtxzwlRwDY7zZeWWlldW1/LrhY3Nre0de3evqZNMUdagiUhUOySaCS5ZAzgI1k4VI3EoWCscXE/01j1TmifyDoYp82PSkzzilIAZBfa5JyT2arzXwafYA5KZh8dM46g0CFx8gj3aTUAbMgjk8dTpB3bRKTtT4EXizkgRzVAP7A+vm9AsZhKoIFp3XCcFf0QUcCrYuOBlmqWEDkiPdQyVxBzgj6bhxvgoShSGPsPT/2/viMRaD+PQeGICfT2vTYb/aZ0Moit/xGWaAZPUWIwWZQJDgicd4S5XjIIYGkKo4uZKTPtEEQqmyYKJ786HXSTNs7JbKVduL4rV2qyIPDpAh6iEXHSJqugG1VEDUfSIntEbercerCfrxXr9seas2c4++gPr8xt9wZxf</latexit>

ln
[
→ ω ↑ f(k1, · · · , kn)

]

Logarithms in momentum space

<latexit sha1_base64="Dx1MPoFCVW5s1zdhJIiNSW7t5l8=">AAAB43icbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyyr2B9qhZNI7bWgmMyQZoQx9Al2JuvONfAHfxrTOQlvP6ss9J3DPDRLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY38z89iMqzWP5YCYJ+hEdSh5yRo0d3V+RfrniVt25yDJ4OVQgV6Nf/uwNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i16KkEWo/m286JSdhrIgZIZm/f2czGmk9iQKbiagZ6UVvNvzP66YmvPQzLpPUoGQ2Yr0wFcTEZFaYDLhCZsTEAmWK2y0JG1FFmbFnKdn63mLZZWidVb1atXZ3Xqlf54cowhEcwyl4cAF1uIUGNIFBCM/wBu8OOk/Oi/P6Ey04+Z9D+CPn4xvbnIqL</latexit>= <latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+ <latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+
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It is possible to track the time dependence of any diagram in 
the long wavelength regime                     :

<latexit sha1_base64="CtT1q5twvs6+kkI+VN28KMsl1JM=">AAAB73icbZDLTsJAFIZP8YZ4Q126mUhMXJHWGHRJdOMSE7kktJLpcAoTphdnpiak8By6MurOd/EFfBsH7ELBf/XN+f9Jzn/8RHClbfvLKqysrq1vFDdLW9s7u3vl/YOWilPJsMliEcuOTxUKHmFTcy2wk0ikoS+w7Y+uZ377EaXicXSnxwl6IR1EPOCMajO6H5GJq2k6Ia4QxOmVK3bVnossg5NDBXI1euVPtx+zNMRIM0GV6jp2or2MSs2ZwGnJTRUmlI3oALsGIxqi8rL51lNyEsSS6CGS+ft3NqOhUuPQN5mQ6qFa9GbD/7xuqoNLL+NRkmqMmIkYL0gF0TGZlSd9LpFpMTZAmeRmS8KGVFKmzYlKpr6zWHYZWmdVp1at3Z5X6lf5IYpwBMdwCg5cQB1uoAFNYCDhGd7g3XqwnqwX6/UnWrDyP4fwR9bHN1jmj3Q=</latexit>

k|ω | → 1

<latexit sha1_base64="BZIYezs/XHex00INRMOLfq9KdSs=">AAAB6HicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJSHVZ6sZlBXuBJpTJ9CQdO7kwMxFK6DvoStSdz+ML+DZOaxba+q++Of8/cP7jp4IrbdtfVmltfWNzq7xd2dnd2z+oHh51VZJJhh2WiET2fapQ8Bg7mmuB/VQijXyBPX9yM/d7jygVT+J7PU3Ri2gY84Azqs2o57Z4GLr5sFqz6/ZCZBWcAmpQqD2sfrqjhGURxpoJqtTAsVPt5VRqzgTOKm6mMKVsQkMcGIxphMrLF+vOyFmQSKLHSBbv39mcRkpNI99kIqrHatmbD//zBpkOrr2cx2mmMWYmYrwgE0QnZN6ajLhEpsXUAGWSmy0JG1NJmTa3qZj6znLZVehe1J1GvXF3WWu2ikOU4QRO4RwcuIIm3EIbOsBgAs/wBu/Wg/VkvVivP9GSVfw5hj+yPr4BDXWNDA==</latexit> {

<latexit sha1_base64="D+3Gh6i3/7oFf/nTIKAHDUDN1bA=">AAAB4nicbZDLTgJBEEVr8IX4Ql266UhMXJEZY9Al0Y1LSOSRwIT0NDXQoeeR7hoTQvgBXRl15yf5A/6NDc5C0bs6Xfd2UreCVElDrvvpFNbWNza3itulnd29/YPy4VHbJJkW2BKJSnQ34AaVjLFFkhR2U408ChR2gsntwu88oDYyie9pmqIf8VEsQyk42VHTHZQrbtVdiv0FL4cK5GoMyh/9YSKyCGMSihvT89yU/BnXJIXCeamfGUy5mPAR9izGPELjz5aLztlZmGhGY2TL98/sjEfGTKPAZiJOY7PqLYb/eb2Mwmt/JuM0I4yFjVgvzBSjhC36sqHUKEhNLXChpd2SiTHXXJC9SsnW91bL/oX2RdWrVWvNy0r9Jj9EEU7gFM7Bgyuowx00oAUCEJ7gFd6cofPoPDsv39GCk/85hl9y3r8Ac1uKVA==</latexit>

0
<latexit sha1_base64="BZIYezs/XHex00INRMOLfq9KdSs=">AAAB6HicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJSHVZ6sZlBXuBJpTJ9CQdO7kwMxFK6DvoStSdz+ML+DZOaxba+q++Of8/cP7jp4IrbdtfVmltfWNzq7xd2dnd2z+oHh51VZJJhh2WiET2fapQ8Bg7mmuB/VQijXyBPX9yM/d7jygVT+J7PU3Ri2gY84Azqs2o57Z4GLr5sFqz6/ZCZBWcAmpQqD2sfrqjhGURxpoJqtTAsVPt5VRqzgTOKm6mMKVsQkMcGIxphMrLF+vOyFmQSKLHSBbv39mcRkpNI99kIqrHatmbD//zBpkOrr2cx2mmMWYmYrwgE0QnZN6ajLhEpsXUAGWSmy0JG1NJmTa3qZj6znLZVehe1J1GvXF3WWu2ikOU4QRO4RwcuIIm3EIbOsBgAs/wBu/Wg/VkvVivP9GSVfw5hj+yPr4BDXWNDA==</latexit> {

<latexit sha1_base64="4mDb2x5WD3zp9teYiKJibszmIGc=">AAACFnicbVDLSgMxFM3UV62vUZdugkWooGVGpbosdeOygn1AZxgyaaYNzWSG5I5QSv9Df0ZXooILt/6Nae1CW88inNxzLtxzwlRwDY7zZeWWlldW1/LrhY3Nre0de3evqZNMUdagiUhUOySaCS5ZAzgI1k4VI3EoWCscXE/01j1TmifyDoYp82PSkzzilIAZBfa5JyT2arzXwafYA5KZh8dM46g0CFx8gj3aTUAbMgjk8dTpB3bRKTtT4EXizkgRzVAP7A+vm9AsZhKoIFp3XCcFf0QUcCrYuOBlmqWEDkiPdQyVxBzgj6bhxvgoShSGPsPT/2/viMRaD+PQeGICfT2vTYb/aZ0Moit/xGWaAZPUWIwWZQJDgicd4S5XjIIYGkKo4uZKTPtEEQqmyYKJ786HXSTNs7JbKVduL4rV2qyIPDpAh6iEXHSJqugG1VEDUfSIntEbercerCfrxXr9seas2c4++gPr8xt9wZxf</latexit>

ln
[
→ ω ↑ f(k1, · · · , kn)

]

<latexit sha1_base64="BZIYezs/XHex00INRMOLfq9KdSs=">AAAB6HicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJSHVZ6sZlBXuBJpTJ9CQdO7kwMxFK6DvoStSdz+ML+DZOaxba+q++Of8/cP7jp4IrbdtfVmltfWNzq7xd2dnd2z+oHh51VZJJhh2WiET2fapQ8Bg7mmuB/VQijXyBPX9yM/d7jygVT+J7PU3Ri2gY84Azqs2o57Z4GLr5sFqz6/ZCZBWcAmpQqD2sfrqjhGURxpoJqtTAsVPt5VRqzgTOKm6mMKVsQkMcGIxphMrLF+vOyFmQSKLHSBbv39mcRkpNI99kIqrHatmbD//zBpkOrr2cx2mmMWYmYrwgE0QnZN6ajLhEpsXUAGWSmy0JG1NJmTa3qZj6znLZVehe1J1GvXF3WWu2ikOU4QRO4RwcuIIm3EIbOsBgAs/wBu/Wg/VkvVivP9GSVfw5hj+yPr4BDXWNDA==</latexit> {

<latexit sha1_base64="DbpeOi/mh1QM9Swcr6zHJ9kUWLw=">AAACBHicbVA7T8MwGHR4lvIKMLIYKqSyVAlChbEqCxtFog+piaIvrtNadR6yHaSq7Qp/BiYEbPwC/gD/BjdkgJabzndn6bvzE86ksqwvY2l5ZXVtvbBR3Nza3tk19/ZbMk4FoU0S81h0fJCUs4g2FVOcdhJBIfQ5bfvDq5nfvqdCsji6U6OEuiH0IxYwAkpLnnnkhKAGBDi+wU6d9ct44ihIJ3josUw49cySVbEy4EVi56SEcjQ889PpxSQNaaQIBym7tpUodwxCMcLptOikkiZAhtCnXU0jCKl0x1mVKT4JYoHVgOLs/Ts7hlDKUejrzOxkOe/NxP+8bqqCS3fMoiRVNCI6or0g5VjFeLYI7jFBieIjTYAIpq/EZAACiNK7FXV9e77sImmdVexqpXp7XqrV8yEK6BAdozKy0QWqoWvUQE1E0CN6Rm/o3XgwnowX4/UnumTkfw7QHxgf35rjlrg=</latexit>

O

(
|ω |ki

)

Logarithms in momentum space

<latexit sha1_base64="Dx1MPoFCVW5s1zdhJIiNSW7t5l8=">AAAB43icbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyyr2B9qhZNI7bWgmMyQZoQx9Al2JuvONfAHfxrTOQlvP6ss9J3DPDRLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY38z89iMqzWP5YCYJ+hEdSh5yRo0d3V+RfrniVt25yDJ4OVQgV6Nf/uwNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i16KkEWo/m286JSdhrIgZIZm/f2czGmk9iQKbiagZ6UVvNvzP66YmvPQzLpPUoGQ2Yr0wFcTEZFaYDLhCZsTEAmWK2y0JG1FFmbFnKdn63mLZZWidVb1atXZ3Xqlf54cowhEcwyl4cAF1uIUGNIFBCM/wBu8OOk/Oi/P6Ey04+Z9D+CPn4xvbnIqL</latexit>= <latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+
<latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+ <latexit sha1_base64="7Rlv6FBoKKv1QU7PYnZSpwHGSAI=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSLIAhlRqS6LLpx2YL9gXYomfROG5rMDElGKENfQFei7nwkX8C3Ma2z0Naz+nLPCdxzg0RwbVz3yymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrbkA1Ch5hy3AjsJsopDIQ2Akmd3O/84hK8zh6MNMEfUlHEQ85o8aOmheDcsWtuguRVfByqECuxqD82R/GLJUYGSao1j3PTYyfUWU4Ezgr9VONCWUTOsKexYhK1H62WHRGzsJYETNGsnj/zmZUaj2Vgc1IasZ62ZsP//N6qQlv/IxHSWowYjZivTAVxMRk3pcMuUJmxNQCZYrbLQkbU0WZsVcp2frectlVaF9WvVq11ryq1G/zQxThBE7hHDy4hjrcQwNawADhGd7g3Rk6T86L8/oTLTj5n2P4I+fjG2vlik8=</latexit>

+
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Logarithms in momentum space

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · · <latexit sha1_base64="iPpAJOEOg8Sd+GgP4sUxOFEl4js="></latexit>

→ ln
[
↑ ω(k1 + · · ·+ kn)

]
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<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="iPpAJOEOg8Sd+GgP4sUxOFEl4js="></latexit>

→ ln
[
↑ ω(k1 + · · ·+ kn)

]

<latexit sha1_base64="Ej56i9oa9OmZ2Kf1O3K3cOGI6qI="></latexit>

→ ln
[
↑ ω(kI +K1)

]
ln

[
↑ ω(kI +K2)

]

<latexit sha1_base64="X/I6Uq17QW34hQrcLi33GqfuNkE=">AAACHHicbVBNS8NAEN34WetX1aOXwSIoYklUqsdSL4qXCrYKTQyb7bYu3WzC7kYooT/Ei3/FiwdFvHgQ/Ddu2hy0+mDg8d7M7swLYs6Utu0va2p6ZnZuvrBQXFxaXlktra23VJRIQpsk4pG8CbCinAna1ExzehNLisOA0+ugf5r51/dUKhaJKz2IqRfinmBdRrA2kl86hNQdvZJK2hmCywW4ddZrw76rcQI7ff8c9uDCd3Yz2YPbAxj6pbJdsUeAv8TJSRnlaPilD7cTkSSkQhOOlWo7dqy9FEvNCKfDopsoGmPSxz3aNlTgkCovHa01hG2jdKAbSVNCw0j9OZHiUKlBGJjOEOs7Nell4n9eO9HdEy9lIk40FWT8UTfhoCPIkoIOk5RoPjAEE8nMrkDusMREmzyLJgRn8uS/pHVQcaqV6uVRuVbP4yigTbSFdpCDjlENnaEGaiKCHtATekGv1qP1bL1Z7+PWKSuf2UC/YH1+A3RxnxE=</latexit>

ln
[
→ ω(kI +K1)

]2

<latexit sha1_base64="bQfWQBcxpC4A8LW2LlBgtcts+ik=">AAACHHicbVDLSsNAFJ34tr6iLt1cLEJFLEkVdVnqRnGjYLXQxDCZTtuhk0mYmQgl9EPc+CtuXCjixoXg3zipWfg6cOFwzr0z954w4Uxpx/mwJianpmdm5+ZLC4tLyyv26tqVilNJaJPEPJatECvKmaBNzTSnrURSHIWcXoeD49y/vqVSsVhc6mFC/Qj3BOsygrWRAnsPMm/8SiZpZwQeF+A1WK8Nu57GKVQGwSnswFlQ285lH25qMArsslN1xoC/xC1IGRU4D+w3rxOTNKJCE46VartOov0MS80Ip6OSlyqaYDLAPdo2VOCIKj8brzWCLaN0oBtLU0LDWP0+keFIqWEUms4I67767eXif1471d0jP2MiSTUV5OujbspBx5AnBR0mKdF8aAgmkpldgfSxxESbPEsmBPf3yX/JVa3qHlQPLvbL9UYRxxzaQJuoglx0iOroBJ2jJiLoDj2gJ/Rs3VuP1ov1+tU6YRUz6+gHrPdPdgCfEg==</latexit>

ln
[
→ ω(kI +K2)

]2

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+
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11Massless scalar field theories

<latexit sha1_base64="AFXJfWhDmSVS3HPZq3b3CbPcim8="></latexit>

S =

∫
d3xdω a4(ω)

[
1

2a2(ω)
ε̇2 → 1

2a2(ω)
(↑ε)2

]

Consider the following massless free theory



Massless scalar field theories

<latexit sha1_base64="ohxs0kHGNUpkfM/lp32050SjLcc=">AAACKXicbVBLSwMxGMzWd31VPXoJFsGLZbeIehFEQTwqWFvoruXbNOsGsw+Sb4Wy9BfpT/GiJ183/4jZWrC2zmkyMwmZ8VMpNNr2m1Wamp6ZnZtfKC8uLa+sVtbWr3WSKcYbLJGJavmguRQxb6BAyVup4hD5kjf9u9PCb95zpUUSX2Ev5V4Et7EIBAM0Uqdy5na7CVL3HlQaCrpL3UABy+v93EXI+pS6o3bhx+BLuKn/akfUpp1K1a7ZA9BJ4gxJlQxx0ak8mYdZFvEYmQSt246dopeDQsEk75fdTPMU2B3c8rahMURce/mgb59uB4miGHI6OI9mc4i07kW+yUSAoR73CvE/r51hcOjlIk4z5DEzEeMFmaSY0GI22hWKM5Q9Q4ApYX5JWQhmKjTjlk19Z7zsJLmu15z92v7lXvX4ZDjEPNkkW2SHOOSAHJNzckEahJFH8kI+yKf1YD1br9b7T7RkDe9skD+wvr4BK/aklA==</latexit>

ω̈→ 2

ε
ω̇→↑2ω = 0

<latexit sha1_base64="AFXJfWhDmSVS3HPZq3b3CbPcim8="></latexit>

S =

∫
d3xdω a4(ω)

[
1

2a2(ω)
ε̇2 → 1

2a2(ω)
(↑ε)2

]

It has a shift symmetry

11

Consider the following massless free theory



Massless scalar field theories

<latexit sha1_base64="ohxs0kHGNUpkfM/lp32050SjLcc=">AAACKXicbVBLSwMxGMzWd31VPXoJFsGLZbeIehFEQTwqWFvoruXbNOsGsw+Sb4Wy9BfpT/GiJ183/4jZWrC2zmkyMwmZ8VMpNNr2m1Wamp6ZnZtfKC8uLa+sVtbWr3WSKcYbLJGJavmguRQxb6BAyVup4hD5kjf9u9PCb95zpUUSX2Ev5V4Et7EIBAM0Uqdy5na7CVL3HlQaCrpL3UABy+v93EXI+pS6o3bhx+BLuKn/akfUpp1K1a7ZA9BJ4gxJlQxx0ak8mYdZFvEYmQSt246dopeDQsEk75fdTPMU2B3c8rahMURce/mgb59uB4miGHI6OI9mc4i07kW+yUSAoR73CvE/r51hcOjlIk4z5DEzEeMFmaSY0GI22hWKM5Q9Q4ApYX5JWQhmKjTjlk19Z7zsJLmu15z92v7lXvX4ZDjEPNkkW2SHOOSAHJNzckEahJFH8kI+yKf1YD1br9b7T7RkDe9skD+wvr4BK/aklA==</latexit>

ω̈→ 2

ε
ω̇→↑2ω = 0

<latexit sha1_base64="PVXDwuMFn3zwg4NWLaHAl53E4ks="></latexit>

ω(x, ε) =

∫

k

[
fk(ε)âk + f→

k (ε)â
†
↑k

]
e↑ik·x

<latexit sha1_base64="AFXJfWhDmSVS3HPZq3b3CbPcim8="></latexit>

S =

∫
d3xdω a4(ω)

[
1

2a2(ω)
ε̇2 → 1

2a2(ω)
(↑ε)2

]

It has a shift symmetry

Quantize it:

11

Consider the following massless free theory



Massless scalar field theories

<latexit sha1_base64="GA0eLRgazl09rPoOdGPP4pCKVl4="></latexit>

fk(ω) =
iH→
2k3

[1 + ikω ] e→ikω

<latexit sha1_base64="ohxs0kHGNUpkfM/lp32050SjLcc=">AAACKXicbVBLSwMxGMzWd31VPXoJFsGLZbeIehFEQTwqWFvoruXbNOsGsw+Sb4Wy9BfpT/GiJ183/4jZWrC2zmkyMwmZ8VMpNNr2m1Wamp6ZnZtfKC8uLa+sVtbWr3WSKcYbLJGJavmguRQxb6BAyVup4hD5kjf9u9PCb95zpUUSX2Ev5V4Et7EIBAM0Uqdy5na7CVL3HlQaCrpL3UABy+v93EXI+pS6o3bhx+BLuKn/akfUpp1K1a7ZA9BJ4gxJlQxx0ak8mYdZFvEYmQSt246dopeDQsEk75fdTPMU2B3c8rahMURce/mgb59uB4miGHI6OI9mc4i07kW+yUSAoR73CvE/r51hcOjlIk4z5DEzEeMFmaSY0GI22hWKM5Q9Q4ApYX5JWQhmKjTjlk19Z7zsJLmu15z92v7lXvX4ZDjEPNkkW2SHOOSAHJNzckEahJFH8kI+yKf1YD1br9b7T7RkDe9skD+wvr4BK/aklA==</latexit>

ω̈→ 2

ε
ω̇→↑2ω = 0

<latexit sha1_base64="PVXDwuMFn3zwg4NWLaHAl53E4ks="></latexit>

ω(x, ε) =

∫

k

[
fk(ε)âk + f→

k (ε)â
†
↑k

]
e↑ik·x

<latexit sha1_base64="AFXJfWhDmSVS3HPZq3b3CbPcim8="></latexit>

S =

∫
d3xdω a4(ω)

[
1

2a2(ω)
ε̇2 → 1

2a2(ω)
(↑ε)2

]

It has a shift symmetry

Quantize it:

BD-vacuum:

11

Consider the following massless free theory



12Massless scalar field theories

<latexit sha1_base64="9isPPU5jp/vwIBeBhjMu7bZKql4=">AAACC3icbVDLSgMxFL1TX7W+Rl26CRZpBS0zIlUQoehClxXsA9pSMmmmDc08SDJimfYT9Gd0JerOnT/g35jWWWjr2dyTe86FnOOEnEllWV9Gam5+YXEpvZxZWV1b3zA3t6oyiAShFRLwQNQdLClnPq0opjith4Jiz+G05vQvx3rtjgrJAv9WDULa8nDXZy4jWOlV28xfofwwbjouuh8dJjM3RGeoqXCEDiYjt4/OUdvMWgVrAjRL7IRkIUG5bX42OwGJPOorwrGUDdsKVSvGQjHC6SjTjCQNMenjLm1o6mOPylY8STRCe24gkOpRNHn/9sbYk3LgOdrjYdWT09p4+Z/WiJR72oqZH0aK+kRbtOZGHKkAjYtBHSYoUXygCSaC6V8i0sMCE6Xry+j49nTYWVI9KtjFQvHmOFu6SIpIww7sQh5sOIESXEMZKkDgEZ7hDd6NB+PJeDFef6wpI7nZhj8wPr4BlN6YHg==</latexit>

G(|x→ x→|; ω, ω →) =
<latexit sha1_base64="EVyaUyvsWKMTETAlcTa0ntmBQTk="></latexit>

→!|ω(x, ε)ω(x→, ε →)|!↑

Let’s compute the two-point correlation function:



Massless scalar field theories

<latexit sha1_base64="9isPPU5jp/vwIBeBhjMu7bZKql4=">AAACC3icbVDLSgMxFL1TX7W+Rl26CRZpBS0zIlUQoehClxXsA9pSMmmmDc08SDJimfYT9Gd0JerOnT/g35jWWWjr2dyTe86FnOOEnEllWV9Gam5+YXEpvZxZWV1b3zA3t6oyiAShFRLwQNQdLClnPq0opjith4Jiz+G05vQvx3rtjgrJAv9WDULa8nDXZy4jWOlV28xfofwwbjouuh8dJjM3RGeoqXCEDiYjt4/OUdvMWgVrAjRL7IRkIUG5bX42OwGJPOorwrGUDdsKVSvGQjHC6SjTjCQNMenjLm1o6mOPylY8STRCe24gkOpRNHn/9sbYk3LgOdrjYdWT09p4+Z/WiJR72oqZH0aK+kRbtOZGHKkAjYtBHSYoUXygCSaC6V8i0sMCE6Xry+j49nTYWVI9KtjFQvHmOFu6SIpIww7sQh5sOIESXEMZKkDgEZ7hDd6NB+PJeDFef6wpI7nZhj8wPr4BlN6YHg==</latexit>

G(|x→ x→|; ω, ω →) =
<latexit sha1_base64="EVyaUyvsWKMTETAlcTa0ntmBQTk="></latexit>

→!|ω(x, ε)ω(x→, ε →)|!↑

<latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=

Let’s compute the two-point correlation function:

<latexit sha1_base64="HObdeiTIUdd7fXLAGp5Oo94HMww="></latexit>

1

2ω2

∫ →

0

dk

k

(
k3fk(ε)f

↑
k (ε

↓)
sin(k|x→ x↓|)

k|x→ x↓|

)

12



Massless scalar field theories

<latexit sha1_base64="9isPPU5jp/vwIBeBhjMu7bZKql4=">AAACC3icbVDLSgMxFL1TX7W+Rl26CRZpBS0zIlUQoehClxXsA9pSMmmmDc08SDJimfYT9Gd0JerOnT/g35jWWWjr2dyTe86FnOOEnEllWV9Gam5+YXEpvZxZWV1b3zA3t6oyiAShFRLwQNQdLClnPq0opjith4Jiz+G05vQvx3rtjgrJAv9WDULa8nDXZy4jWOlV28xfofwwbjouuh8dJjM3RGeoqXCEDiYjt4/OUdvMWgVrAjRL7IRkIUG5bX42OwGJPOorwrGUDdsKVSvGQjHC6SjTjCQNMenjLm1o6mOPylY8STRCe24gkOpRNHn/9sbYk3LgOdrjYdWT09p4+Z/WiJR72oqZH0aK+kRbtOZGHKkAjYtBHSYoUXygCSaC6V8i0sMCE6Xry+j49nTYWVI9KtjFQvHmOFu6SIpIww7sQh5sOIESXEMZKkDgEZ7hDd6NB+PJeDFef6wpI7nZhj8wPr4BlN6YHg==</latexit>

G(|x→ x→|; ω, ω →) =
<latexit sha1_base64="EVyaUyvsWKMTETAlcTa0ntmBQTk="></latexit>

→!|ω(x, ε)ω(x→, ε →)|!↑

<latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=

Let’s compute the two-point correlation function:

<latexit sha1_base64="HObdeiTIUdd7fXLAGp5Oo94HMww="></latexit>

1

2ω2

∫ →

0

dk

k

(
k3fk(ε)f

↑
k (ε

↓)
sin(k|x→ x↓|)

k|x→ x↓|

)

<latexit sha1_base64="Up0dqgJTu0EYYwhwCVOuQoUY338="></latexit>

=
H

2

8ω2

[
1

1→ Z
→ ln(1→ Z) + ln a(ε) + ln a(ε →) + ln

1

0

]

Allen (1985)

12



Massless scalar field theories

<latexit sha1_base64="9isPPU5jp/vwIBeBhjMu7bZKql4=">AAACC3icbVDLSgMxFL1TX7W+Rl26CRZpBS0zIlUQoehClxXsA9pSMmmmDc08SDJimfYT9Gd0JerOnT/g35jWWWjr2dyTe86FnOOEnEllWV9Gam5+YXEpvZxZWV1b3zA3t6oyiAShFRLwQNQdLClnPq0opjith4Jiz+G05vQvx3rtjgrJAv9WDULa8nDXZy4jWOlV28xfofwwbjouuh8dJjM3RGeoqXCEDiYjt4/OUdvMWgVrAjRL7IRkIUG5bX42OwGJPOorwrGUDdsKVSvGQjHC6SjTjCQNMenjLm1o6mOPylY8STRCe24gkOpRNHn/9sbYk3LgOdrjYdWT09p4+Z/WiJR72oqZH0aK+kRbtOZGHKkAjYtBHSYoUXygCSaC6V8i0sMCE6Xry+j49nTYWVI9KtjFQvHmOFu6SIpIww7sQh5sOIESXEMZKkDgEZ7hDd6NB+PJeDFef6wpI7nZhj8wPr4BlN6YHg==</latexit>

G(|x→ x→|; ω, ω →) =
<latexit sha1_base64="EVyaUyvsWKMTETAlcTa0ntmBQTk="></latexit>

→!|ω(x, ε)ω(x→, ε →)|!↑

<latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=

Let’s compute the two-point correlation function:

<latexit sha1_base64="HObdeiTIUdd7fXLAGp5Oo94HMww="></latexit>

1

2ω2

∫ →

0

dk

k

(
k3fk(ε)f

↑
k (ε

↓)
sin(k|x→ x↓|)

k|x→ x↓|

)

Allen (1985)

<latexit sha1_base64="Up0dqgJTu0EYYwhwCVOuQoUY338="></latexit>

=
H

2

8ω2

[
1

1→ Z
→ ln(1→ Z) + ln a(ε) + ln a(ε →) + ln

1

0

]

IR divergence

12



Massless scalar field theories

<latexit sha1_base64="9isPPU5jp/vwIBeBhjMu7bZKql4=">AAACC3icbVDLSgMxFL1TX7W+Rl26CRZpBS0zIlUQoehClxXsA9pSMmmmDc08SDJimfYT9Gd0JerOnT/g35jWWWjr2dyTe86FnOOEnEllWV9Gam5+YXEpvZxZWV1b3zA3t6oyiAShFRLwQNQdLClnPq0opjith4Jiz+G05vQvx3rtjgrJAv9WDULa8nDXZy4jWOlV28xfofwwbjouuh8dJjM3RGeoqXCEDiYjt4/OUdvMWgVrAjRL7IRkIUG5bX42OwGJPOorwrGUDdsKVSvGQjHC6SjTjCQNMenjLm1o6mOPylY8STRCe24gkOpRNHn/9sbYk3LgOdrjYdWT09p4+Z/WiJR72oqZH0aK+kRbtOZGHKkAjYtBHSYoUXygCSaC6V8i0sMCE6Xry+j49nTYWVI9KtjFQvHmOFu6SIpIww7sQh5sOIESXEMZKkDgEZ7hDd6NB+PJeDFef6wpI7nZhj8wPr4BlN6YHg==</latexit>

G(|x→ x→|; ω, ω →) =
<latexit sha1_base64="EVyaUyvsWKMTETAlcTa0ntmBQTk="></latexit>

→!|ω(x, ε)ω(x→, ε →)|!↑

<latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=

Let’s compute the two-point correlation function:

<latexit sha1_base64="HObdeiTIUdd7fXLAGp5Oo94HMww="></latexit>

1

2ω2

∫ →

0

dk

k

(
k3fk(ε)f

↑
k (ε

↓)
sin(k|x→ x↓|)

k|x→ x↓|

)

Secular growth

<latexit sha1_base64="/1donq2fXRstJDfdeO1SqX/AC8E=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuSpLWtO5K3bisYB/QlDKZ3qRjJw9mJkIJ/Qddibrze/wB/8ZJraCiZ3XuOefCPddLOJPKNN+NldW19Y3NwlZxe2d3b790cNiVcSoodGjMY9H3iATOIugopjj0EwEk9Dj0vOll7vfuQEgWRzdqlsAwJEHEfEaJ0lLPbbEgcLNRqWxWLhqOfW5js2Kadbvq5MSu1+wqtrSSo4yWaI9Kb+44pmkIkaKcSDmwzEQNMyIUoxzmRTeVkBA6JQEMNI1ICHKYLc6d41M/FlhNAC/m79mMhFLOQk9nQqIm8reXi395g1T5jWHGoiRVEFEd0Z6fcqxinLfGYyaAKj7ThFDB9JWYToggVOnfFHX9r474f9K1K5ZTca5r5WZr+YgCOkYn6AxZqI6a6Aq1UQdRNEUP6Bm9GLfGvfFoPH1GV4zlzhH6AeP1A27GjVA=</latexit> {
Allen (1985)

<latexit sha1_base64="Up0dqgJTu0EYYwhwCVOuQoUY338="></latexit>

=
H

2

8ω2

[
1

1→ Z
→ ln(1→ Z) + ln a(ε) + ln a(ε →) + ln

1

0

]

IR divergence

12



Massless scalar field theories

<latexit sha1_base64="9isPPU5jp/vwIBeBhjMu7bZKql4=">AAACC3icbVDLSgMxFL1TX7W+Rl26CRZpBS0zIlUQoehClxXsA9pSMmmmDc08SDJimfYT9Gd0JerOnT/g35jWWWjr2dyTe86FnOOEnEllWV9Gam5+YXEpvZxZWV1b3zA3t6oyiAShFRLwQNQdLClnPq0opjith4Jiz+G05vQvx3rtjgrJAv9WDULa8nDXZy4jWOlV28xfofwwbjouuh8dJjM3RGeoqXCEDiYjt4/OUdvMWgVrAjRL7IRkIUG5bX42OwGJPOorwrGUDdsKVSvGQjHC6SjTjCQNMenjLm1o6mOPylY8STRCe24gkOpRNHn/9sbYk3LgOdrjYdWT09p4+Z/WiJR72oqZH0aK+kRbtOZGHKkAjYtBHSYoUXygCSaC6V8i0sMCE6Xry+j49nTYWVI9KtjFQvHmOFu6SIpIww7sQh5sOIESXEMZKkDgEZ7hDd6NB+PJeDFef6wpI7nZhj8wPr4BlN6YHg==</latexit>

G(|x→ x→|; ω, ω →) =
<latexit sha1_base64="EVyaUyvsWKMTETAlcTa0ntmBQTk="></latexit>

→!|ω(x, ε)ω(x→, ε →)|!↑

<latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=

Let’s compute the two-point correlation function:

<latexit sha1_base64="HObdeiTIUdd7fXLAGp5Oo94HMww="></latexit>

1

2ω2

∫ →

0

dk

k

(
k3fk(ε)f

↑
k (ε

↓)
sin(k|x→ x↓|)

k|x→ x↓|

)

Secular growth

<latexit sha1_base64="/1donq2fXRstJDfdeO1SqX/AC8E=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuSpLWtO5K3bisYB/QlDKZ3qRjJw9mJkIJ/Qddibrze/wB/8ZJraCiZ3XuOefCPddLOJPKNN+NldW19Y3NwlZxe2d3b790cNiVcSoodGjMY9H3iATOIugopjj0EwEk9Dj0vOll7vfuQEgWRzdqlsAwJEHEfEaJ0lLPbbEgcLNRqWxWLhqOfW5js2Kadbvq5MSu1+wqtrSSo4yWaI9Kb+44pmkIkaKcSDmwzEQNMyIUoxzmRTeVkBA6JQEMNI1ICHKYLc6d41M/FlhNAC/m79mMhFLOQk9nQqIm8reXi395g1T5jWHGoiRVEFEd0Z6fcqxinLfGYyaAKj7ThFDB9JWYToggVOnfFHX9r474f9K1K5ZTca5r5WZr+YgCOkYn6AxZqI6a6Aq1UQdRNEUP6Bm9GLfGvfFoPH1GV4zlzhH6AeP1A27GjVA=</latexit> {
Allen (1985)

<latexit sha1_base64="Up0dqgJTu0EYYwhwCVOuQoUY338="></latexit>

=
H

2

8ω2

[
1

1→ Z
→ ln(1→ Z) + ln a(ε) + ln a(ε →) + ln

1

0

]

IR divergence
You would have obtained the same 
result with a co-moving cutoff !

<latexit sha1_base64="3Y/3Vs/V2c8npB3as3ZoMJDSReQ=">AAAB7XicdVDLSsNAFJ3UV62vqks3g0VwY0jSmtZd0Y0LFxXsA9pYJtNJO3YyCTMToYT+gxsXirj1f9z5N07aCip64MLhnHu59x4/ZlQqy/owckvLK6tr+fXCxubW9k5xd68lo0Rg0sQRi0THR5IwyklTUcVIJxYEhT4jbX98kfnteyIkjfiNmsTEC9GQ04BipLTUurpNT+xpv1iyzLOa65w60DItq+qU3Yw41YpThrZWMpTAAo1+8b03iHASEq4wQ1J2bStWXoqEopiRaaGXSBIjPEZD0tWUo5BIL51dO4VHWhnAIBK6uIIz9ftEikIpJ6GvO0OkRvK3l4l/ed1EBTUvpTxOFOF4vihIGFQRzF6HAyoIVmyiCcKC6lshHiGBsNIBFXQIX5/C/0nLMW3XdK8rpfr5Io48OACH4BjYoArq4BI0QBNgcAcewBN4NiLj0XgxXuetOWMxsw9+wHj7BFyIjwU=</latexit>

L→1

12



12Massless scalar field theories

<latexit sha1_base64="9isPPU5jp/vwIBeBhjMu7bZKql4=">AAACC3icbVDLSgMxFL1TX7W+Rl26CRZpBS0zIlUQoehClxXsA9pSMmmmDc08SDJimfYT9Gd0JerOnT/g35jWWWjr2dyTe86FnOOEnEllWV9Gam5+YXEpvZxZWV1b3zA3t6oyiAShFRLwQNQdLClnPq0opjith4Jiz+G05vQvx3rtjgrJAv9WDULa8nDXZy4jWOlV28xfofwwbjouuh8dJjM3RGeoqXCEDiYjt4/OUdvMWgVrAjRL7IRkIUG5bX42OwGJPOorwrGUDdsKVSvGQjHC6SjTjCQNMenjLm1o6mOPylY8STRCe24gkOpRNHn/9sbYk3LgOdrjYdWT09p4+Z/WiJR72oqZH0aK+kRbtOZGHKkAjYtBHSYoUXygCSaC6V8i0sMCE6Xry+j49nTYWVI9KtjFQvHmOFu6SIpIww7sQh5sOIESXEMZKkDgEZ7hDd6NB+PJeDFef6wpI7nZhj8wPr4BlN6YHg==</latexit>

G(|x→ x→|; ω, ω →) =
<latexit sha1_base64="EVyaUyvsWKMTETAlcTa0ntmBQTk="></latexit>

→!|ω(x, ε)ω(x→, ε →)|!↑

<latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=

Let’s compute the two-point correlation function:

<latexit sha1_base64="HObdeiTIUdd7fXLAGp5Oo94HMww="></latexit>

1

2ω2

∫ →

0

dk

k

(
k3fk(ε)f

↑
k (ε

↓)
sin(k|x→ x↓|)

k|x→ x↓|

)

Let me give a step back. What is the origin of this growth?



12Massless scalar field theories

<latexit sha1_base64="9isPPU5jp/vwIBeBhjMu7bZKql4=">AAACC3icbVDLSgMxFL1TX7W+Rl26CRZpBS0zIlUQoehClxXsA9pSMmmmDc08SDJimfYT9Gd0JerOnT/g35jWWWjr2dyTe86FnOOEnEllWV9Gam5+YXEpvZxZWV1b3zA3t6oyiAShFRLwQNQdLClnPq0opjith4Jiz+G05vQvx3rtjgrJAv9WDULa8nDXZy4jWOlV28xfofwwbjouuh8dJjM3RGeoqXCEDiYjt4/OUdvMWgVrAjRL7IRkIUG5bX42OwGJPOorwrGUDdsKVSvGQjHC6SjTjCQNMenjLm1o6mOPylY8STRCe24gkOpRNHn/9sbYk3LgOdrjYdWT09p4+Z/WiJR72oqZH0aK+kRbtOZGHKkAjYtBHSYoUXygCSaC6V8i0sMCE6Xry+j49nTYWVI9KtjFQvHmOFu6SIpIww7sQh5sOIESXEMZKkDgEZ7hDd6NB+PJeDFef6wpI7nZhj8wPr4BlN6YHg==</latexit>

G(|x→ x→|; ω, ω →) =
<latexit sha1_base64="EVyaUyvsWKMTETAlcTa0ntmBQTk="></latexit>

→!|ω(x, ε)ω(x→, ε →)|!↑

<latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=

Let’s compute the two-point correlation function:

<latexit sha1_base64="HObdeiTIUdd7fXLAGp5Oo94HMww="></latexit>

1

2ω2

∫ →

0

dk

k

(
k3fk(ε)f

↑
k (ε

↓)
sin(k|x→ x↓|)

k|x→ x↓|

)

Notice that the integral has the form:

<latexit sha1_base64="LjBi/+DUcHLu4HkXLIcX2b5JnA8=">AAACDHicbVDLSgMxFM34rPVVdekmWIR2U2ZEqhuhKIjuKtgHtOOQSTNtmExmSO4IZegv6M/oStSdK3/AvzGtXWjr2dxz7zmBnOMngmuw7S9rYXFpeWU1t5Zf39jc2i7s7DZ1nCrKGjQWsWr7RDPBJWsAB8HaiWIk8gVr+eHFWG/dM6V5LG9hmDA3In3JA04JmJNXKF/jki7jM9zlEjz7zowAhrgbKEKzXjjKwhG+LGkclr1C0a7YE+B54kxJEU1R9wqf3V5M04hJoIJo3XHsBNyMKOBUsFG+m2qWEBqSPusYKknEtJtNIo3wYRArDAOGJ/tvb0YirYeRbzwRgYGe1cbH/7ROCsGpm3GZpMAkNRajBanAEONxM7jHFaMghoYQqrj5JaYDYnoA01/exHdmw86T5lHFqVaqN8fF2vm0iBzaRweohBx0gmroCtVRA1H0iJ7RG3q3Hqwn68V6/bEuWNM3e+gPrI9v9EKZoA==</latexit>

I(s) =

∫ →

0

dk

k
F (sk)

Let me give a step back. What is the origin of this growth?



12Massless scalar field theories

<latexit sha1_base64="9isPPU5jp/vwIBeBhjMu7bZKql4=">AAACC3icbVDLSgMxFL1TX7W+Rl26CRZpBS0zIlUQoehClxXsA9pSMmmmDc08SDJimfYT9Gd0JerOnT/g35jWWWjr2dyTe86FnOOEnEllWV9Gam5+YXEpvZxZWV1b3zA3t6oyiAShFRLwQNQdLClnPq0opjith4Jiz+G05vQvx3rtjgrJAv9WDULa8nDXZy4jWOlV28xfofwwbjouuh8dJjM3RGeoqXCEDiYjt4/OUdvMWgVrAjRL7IRkIUG5bX42OwGJPOorwrGUDdsKVSvGQjHC6SjTjCQNMenjLm1o6mOPylY8STRCe24gkOpRNHn/9sbYk3LgOdrjYdWT09p4+Z/WiJR72oqZH0aK+kRbtOZGHKkAjYtBHSYoUXygCSaC6V8i0sMCE6Xry+j49nTYWVI9KtjFQvHmOFu6SIpIww7sQh5sOIESXEMZKkDgEZ7hDd6NB+PJeDFef6wpI7nZhj8wPr4BlN6YHg==</latexit>

G(|x→ x→|; ω, ω →) =
<latexit sha1_base64="EVyaUyvsWKMTETAlcTa0ntmBQTk="></latexit>

→!|ω(x, ε)ω(x→, ε →)|!↑

<latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=

Let’s compute the two-point correlation function:

<latexit sha1_base64="HObdeiTIUdd7fXLAGp5Oo94HMww="></latexit>

1

2ω2

∫ →

0

dk

k

(
k3fk(ε)f

↑
k (ε

↓)
sin(k|x→ x↓|)

k|x→ x↓|

)

Let me give a step back. What is the origin of this growth?

Notice that the integral has the form:

<latexit sha1_base64="LjBi/+DUcHLu4HkXLIcX2b5JnA8=">AAACDHicbVDLSgMxFM34rPVVdekmWIR2U2ZEqhuhKIjuKtgHtOOQSTNtmExmSO4IZegv6M/oStSdK3/AvzGtXWjr2dxz7zmBnOMngmuw7S9rYXFpeWU1t5Zf39jc2i7s7DZ1nCrKGjQWsWr7RDPBJWsAB8HaiWIk8gVr+eHFWG/dM6V5LG9hmDA3In3JA04JmJNXKF/jki7jM9zlEjz7zowAhrgbKEKzXjjKwhG+LGkclr1C0a7YE+B54kxJEU1R9wqf3V5M04hJoIJo3XHsBNyMKOBUsFG+m2qWEBqSPusYKknEtJtNIo3wYRArDAOGJ/tvb0YirYeRbzwRgYGe1cbH/7ROCsGpm3GZpMAkNRajBanAEONxM7jHFaMghoYQqrj5JaYDYnoA01/exHdmw86T5lHFqVaqN8fF2vm0iBzaRweohBx0gmroCtVRA1H0iJ7RG3q3Hqwn68V6/bEuWNM3e+gPrI9v9EKZoA==</latexit>

I(s) =

∫ →

0

dk

k
F (sk)

<latexit sha1_base64="Kf/OBE8WPPRwHTu2F3QwHpto4IA=">AAAB/XicbZDLSsNAFIZPvNZ6i7rTzWAR6qYkpVQ3QlGQLivYCzSxTKaTdujkwsxEKKHoy+hK1J0v4Qv4Nk5rFtp6Vt+c/x84/+/FnEllWV/G0vLK6tp6biO/ubW9s2vu7bdklAhCmyTikeh4WFLOQtpUTHHaiQXFgcdp2xtdTfX2PRWSReGtGsfUDfAgZD4jWOlVzzy8Llqn6AI5vsAkrd+VJ2kFOTHT0DMLVsmaDVoEO4MCZNPomZ9OPyJJQENFOJaya1uxclMsFCOcTvJOImmMyQgPaFdjiAMq3XSWYYJO/EggNaRo9v7tTXEg5TjwtCfAaijntenyP62bKP/cTVkYJ4qGRFu05iccqQhNq0B9JihRfKwBE8H0lYgMse5B6cLyOr49H3YRWuWSXS1VbyqF2mVWRA6O4BiKYMMZ1KAODWgCgUd4hjd4Nx6MJ+PFeP2xLhnZnwP4M8bHN7epk2w=</latexit>

F (0) =
H

2

4ω2

Shift symmetry



13Massless scalar field theories

<latexit sha1_base64="PL+DU7g8bQq//a7qkfkNjBD0StE=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0UQxJKIVDdC0Y3LCvYBTSyT6U07dPJgZiKUkH/Qn9GVqDsX/oB/4zRmoa1nde49587ce7yYM6ks68soLSwuLa+UVytr6xubW+b2TltGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxldTvXMPQrIovFWTGNyADEPmM0qUbvXNI4kdFWHHIwJLfIFTJ38zFTDIMNylx1oegSJZhmXfrFo1KweeJ3ZBqqhAs29+OoOIJgGEinIiZc+2YuWmRChGOWQVJ5EQEzomQ+hpGpIApJvmC2T4wI8E1n/jvP7tTUkg5STwtCcgaiRntWnzP62XKP/cTVkYJwpCqi1a8xOOdQDTbPCACaCKTzQhVDC9JaYjIghVOsGKPt+ePXaetE9qdr1WvzmtNi6LIMpoD+2jQ2SjM9RA16iJWoiiR/SM3tC78WA8GS/G64+1ZBQzu+gPjI9v7oCbXw==</latexit>

s → s̄ = e→ωs

Let’s examine the invariance of              under dilations:   
<latexit sha1_base64="5Ra/27Q3U2yBH29I8N6/vH5M+Lg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquSPVY9KK3CvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSfdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHz6rX6w2WlcZPHUYQTOIUqeHAFDbiDJrSAwBie4RXeHOG8OO/Ox6K14OQzx/AHzucPPA2Nug==</latexit>

I(s)



13Massless scalar field theories

<latexit sha1_base64="PL+DU7g8bQq//a7qkfkNjBD0StE=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0UQxJKIVDdC0Y3LCvYBTSyT6U07dPJgZiKUkH/Qn9GVqDsX/oB/4zRmoa1nde49587ce7yYM6ks68soLSwuLa+UVytr6xubW+b2TltGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxldTvXMPQrIovFWTGNyADEPmM0qUbvXNI4kdFWHHIwJLfIFTJ38zFTDIMNylx1oegSJZhmXfrFo1KweeJ3ZBqqhAs29+OoOIJgGEinIiZc+2YuWmRChGOWQVJ5EQEzomQ+hpGpIApJvmC2T4wI8E1n/jvP7tTUkg5STwtCcgaiRntWnzP62XKP/cTVkYJwpCqi1a8xOOdQDTbPCACaCKTzQhVDC9JaYjIghVOsGKPt+ePXaetE9qdr1WvzmtNi6LIMpoD+2jQ2SjM9RA16iJWoiiR/SM3tC78WA8GS/G64+1ZBQzu+gPjI9v7oCbXw==</latexit>

s → s̄ = e→ωs

Let’s examine the invariance of              under dilations:   
<latexit sha1_base64="5Ra/27Q3U2yBH29I8N6/vH5M+Lg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquSPVY9KK3CvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSfdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHz6rX6w2WlcZPHUYQTOIUqeHAFDbiDJrSAwBie4RXeHOG8OO/Ox6K14OQzx/AHzucPPA2Nug==</latexit>

I(s)

<latexit sha1_base64="NlyYn+oCLFc0cdbYNiZRY0ZawHo="></latexit>

I(e→ωs) =

∫ ↑

0

dk

k
F (e→ωsk)



13Massless scalar field theories

<latexit sha1_base64="PL+DU7g8bQq//a7qkfkNjBD0StE=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0UQxJKIVDdC0Y3LCvYBTSyT6U07dPJgZiKUkH/Qn9GVqDsX/oB/4zRmoa1nde49587ce7yYM6ks68soLSwuLa+UVytr6xubW+b2TltGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxldTvXMPQrIovFWTGNyADEPmM0qUbvXNI4kdFWHHIwJLfIFTJ38zFTDIMNylx1oegSJZhmXfrFo1KweeJ3ZBqqhAs29+OoOIJgGEinIiZc+2YuWmRChGOWQVJ5EQEzomQ+hpGpIApJvmC2T4wI8E1n/jvP7tTUkg5STwtCcgaiRntWnzP62XKP/cTVkYJwpCqi1a8xOOdQDTbPCACaCKTzQhVDC9JaYjIghVOsGKPt+ePXaetE9qdr1WvzmtNi6LIMpoD+2jQ2SjM9RA16iJWoiiR/SM3tC78WA8GS/G64+1ZBQzu+gPjI9v7oCbXw==</latexit>

s → s̄ = e→ωs

Let’s examine the invariance of              under dilations:   
<latexit sha1_base64="5Ra/27Q3U2yBH29I8N6/vH5M+Lg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquSPVY9KK3CvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSfdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHz6rX6w2WlcZPHUYQTOIUqeHAFDbiDJrSAwBie4RXeHOG8OO/Ox6K14OQzx/AHzucPPA2Nug==</latexit>

I(s)

<latexit sha1_base64="NlyYn+oCLFc0cdbYNiZRY0ZawHo="></latexit>

I(e→ωs) =

∫ ↑

0

dk

k
F (e→ωsk)

Expand in terms of                              to all orders and integrate by parts
<latexit sha1_base64="1SgGuU5BvZ74+k9Gv1v0Q2hUfR0=">AAACEXicbZC7TsMwFIYdrqXcAowsFhUSS6sEocJYwcJYJHqRmlA57klr1blgO5WqKE8BLwMTAjZ4Ad4GN2SAljN9Pv9v+5zfizmTyrK+jKXlldW19dJGeXNre2fX3NtvyygRFFo04pHoekQCZyG0FFMcurEAEngcOt74aqZ3JiAki8JbNY3BDcgwZD6jROlW36ylTv5IKmCQYQdiyXgUarhP2ATbuIrhLq06agSKZDjrmxWrZuWFF8EuoIKKavbNT2cQ0SSAUFFOpOzZVqzclAjFKIes7CQSYkLHZAg9jSEJQLppPlKGj/1IYP01zs+/vSkJpJwGnvYERI3kvDZr/qf1EuVfuCkL40RBSLVFa37CsYrwLB48YAKo4lMNhAqmp8R0RAShSodY1uvb88suQvu0Ztdr9ZuzSuOyCKKEDtEROkE2OkcNdI2aqIUoekTP6A29Gw/Gk/FivP5Yl4zizgH6U8bHNw3qnRE=</latexit>

ω → 1↑ e→ω



13Massless scalar field theories

<latexit sha1_base64="PL+DU7g8bQq//a7qkfkNjBD0StE=">AAACDnicbVDLSsNAFJ3UV62vqEs3g0UQxJKIVDdC0Y3LCvYBTSyT6U07dPJgZiKUkH/Qn9GVqDsX/oB/4zRmoa1nde49587ce7yYM6ks68soLSwuLa+UVytr6xubW+b2TltGiaDQohGPRNcjEjgLoaWY4tCNBZDA49DxxldTvXMPQrIovFWTGNyADEPmM0qUbvXNI4kdFWHHIwJLfIFTJ38zFTDIMNylx1oegSJZhmXfrFo1KweeJ3ZBqqhAs29+OoOIJgGEinIiZc+2YuWmRChGOWQVJ5EQEzomQ+hpGpIApJvmC2T4wI8E1n/jvP7tTUkg5STwtCcgaiRntWnzP62XKP/cTVkYJwpCqi1a8xOOdQDTbPCACaCKTzQhVDC9JaYjIghVOsGKPt+ePXaetE9qdr1WvzmtNi6LIMpoD+2jQ2SjM9RA16iJWoiiR/SM3tC78WA8GS/G64+1ZBQzu+gPjI9v7oCbXw==</latexit>

s → s̄ = e→ωs

Let’s examine the invariance of              under dilations:   
<latexit sha1_base64="5Ra/27Q3U2yBH29I8N6/vH5M+Lg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRahXsquSPVY9KK3CvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSfdVfT4oV9yaOwdaJV5OKpCjOSh/9YcRSQSVhnCsdc9zY+OnWBlGOJ2V+ommMSYTPKI9SyUWVPvp/NYZOrPKEIWRsiUNmqu/J1IstJ6KwHYKbMZ62cvE/7xeYsJrP2UyTgyVZLEoTDgyEcoeR0OmKDF8agkmitlbERljhYmx8ZRsCN7yy6ukfVHz6rX6w2WlcZPHUYQTOIUqeHAFDbiDJrSAwBie4RXeHOG8OO/Ox6K14OQzx/AHzucPPA2Nug==</latexit>

I(s)

<latexit sha1_base64="NlyYn+oCLFc0cdbYNiZRY0ZawHo="></latexit>

I(e→ωs) =

∫ ↑

0

dk

k
F (e→ωsk)

Expand in terms of                              to all orders and integrate by parts
<latexit sha1_base64="1SgGuU5BvZ74+k9Gv1v0Q2hUfR0=">AAACEXicbZC7TsMwFIYdrqXcAowsFhUSS6sEocJYwcJYJHqRmlA57klr1blgO5WqKE8BLwMTAjZ4Ad4GN2SAljN9Pv9v+5zfizmTyrK+jKXlldW19dJGeXNre2fX3NtvyygRFFo04pHoekQCZyG0FFMcurEAEngcOt74aqZ3JiAki8JbNY3BDcgwZD6jROlW36ylTv5IKmCQYQdiyXgUarhP2ATbuIrhLq06agSKZDjrmxWrZuWFF8EuoIKKavbNT2cQ0SSAUFFOpOzZVqzclAjFKIes7CQSYkLHZAg9jSEJQLppPlKGj/1IYP01zs+/vSkJpJwGnvYERI3kvDZr/qf1EuVfuCkL40RBSLVFa37CsYrwLB48YAKo4lMNhAqmp8R0RAShSodY1uvb88suQvu0Ztdr9ZuzSuOyCKKEDtEROkE2OkcNdI2aqIUoekTP6A29Gw/Gk/FivP5Yl4zizgH6U8bHNw3qnRE=</latexit>

ω → 1↑ e→ω

<latexit sha1_base64="ILV67Hp6VGnejPnzbhbI3GAqSO4=">AAACGnicbVDLSgMxFM3UV62vqks3wSK0iGVGpHUjFAXRXQX7gM5YMultG5p5kGSEMvRP9Gd0JdadG//GzFhBq2d1cs4J597rhpxJZZofRmZhcWl5JbuaW1vf2NzKb+80ZRAJCg0a8EC0XSKBMx8aiikO7VAA8VwOLXd0kfitexCSBf6tGofgeGTgsz6jRGmpm69e4yLcxUe2GoIiEyxL+AxrLSGHOLbThlhAb4K/I5dFs4S7+YJZNlPgv8SakQKaod7NT+1eQCMPfEU5kbJjmaFyYiIUoxwmOTuSEBI6IgPoaOoTD6QTp/UTfNAPBNb1OH3/zMbEk3LsuTrjETWU814i/ud1ItU/dWLmh5ECn+qI9voRxyrAyZ1wjwmgio81IVQwPSWmQyIIVfqaOb2+Nb/sX9I8LluVcuXmpFA7nx0ii/bQPioiC1VRDV2hOmogih7RM5qiN+PBeDJejNevaMaY/dlFv2C8fwLMWJ2M</latexit>

I(e→ωs) = I(s) + ωF (0)



14Massless scalar field theories

<latexit sha1_base64="GUAUAgeEioDafDHp0s7wcFh0j5I=">AAACJXicbVBLTwIxGOziC/GFevTyRWLARMmuMWjiheBBj5iIkLCEdEtXGrqPtF0jWfg9+mPUk/Fx8q9YYE0UnNN8M9OkM07ImVSm+Wmk5uYXFpfSy5mV1bX1jezm1o0MIkFojQQ8EA0HS8qZT2uKKU4boaDYczitO73zkV+/o0KywL9W/ZC2PHzrM5cRrLTUzlYuoAADsB0sILYdF+6HcAiT+0fIw+AsUWyFo4NfPL8P0M7mzKI5BswSKyE5lKDazj7ZnYBEHvUV4VjKpmWGqhVjoRjhdJixI0lDTHr4ljY19bFHZSsedx3CnhsIUF0K4/t3NsaelH3P0RkPq66c9kbif14zUu5pK2Z+GCnqEx3RnhtxUAGMJoMOE5Qo3tcEE8H0L4F0scBE6WEzur41XXaW3BwVrVKxdHWcK1eSIdJoB+2iArLQCSqjS1RFNUTQI3pB7+jDeDCejVfjbRJNGcmbbfQHxtc38m2giQ==</latexit>

G(|x̄→ x̄→|; ω̄ , ω̄ →)

Thus, without solving the integral we see that it is not dS invariant



14Massless scalar field theories

Thus, without solving the integral we see that it is not dS invariant

<latexit sha1_base64="GUAUAgeEioDafDHp0s7wcFh0j5I=">AAACJXicbVBLTwIxGOziC/GFevTyRWLARMmuMWjiheBBj5iIkLCEdEtXGrqPtF0jWfg9+mPUk/Fx8q9YYE0UnNN8M9OkM07ImVSm+Wmk5uYXFpfSy5mV1bX1jezm1o0MIkFojQQ8EA0HS8qZT2uKKU4boaDYczitO73zkV+/o0KywL9W/ZC2PHzrM5cRrLTUzlYuoAADsB0sILYdF+6HcAiT+0fIw+AsUWyFo4NfPL8P0M7mzKI5BswSKyE5lKDazj7ZnYBEHvUV4VjKpmWGqhVjoRjhdJixI0lDTHr4ljY19bFHZSsedx3CnhsIUF0K4/t3NsaelH3P0RkPq66c9kbif14zUu5pK2Z+GCnqEx3RnhtxUAGMJoMOE5Qo3tcEE8H0L4F0scBE6WEzur41XXaW3BwVrVKxdHWcK1eSIdJoB+2iArLQCSqjS1RFNUTQI3pB7+jDeDCejVfjbRJNGcmbbfQHxtc38m2giQ==</latexit>

G(|x̄→ x̄→|; ω̄ , ω̄ →)

<latexit sha1_base64="7XToTMn1Zlaz2zhbThDObcPv328=">AAACBnicbVDJSgNBFOxxjXGLevTSGAQvhhmR6EUIevEYwSyQiaGn8yZp0rPQ/UYMQ+76M3oS9eYH+AP+jZ04gibWqbqqGl6VF0uh0bY/rbn5hcWl5dxKfnVtfWOzsLVd11GiONR4JCPV9JgGKUKooUAJzVgBCzwJDW9wMfYbt6C0iMJrHMbQDlgvFL7gDI3UKRRdjymaup5P70b0jMJNekhd7AOy0Y9sUnbJnoDOEicjRZKh2il8uN2IJwGEyCXTuuXYMbZTplBwCaO8m2iIGR+wHrQMDVkAup1Oyozovh8pag6gk/fvbMoCrYeBZzIBw76e9sbif14rQf+0nYowThBCbiLG8xNJMaLjTWhXKOAoh4YwroS5kvI+U4yjWS5v6jvTZWdJ/ajklEvlq+Ni5TwbIkd2yR45IA45IRVySaqkRjh5IE/klbxZ99aj9Wy9fEfnrOzPDvkD6/0Liw+X2Q==</latexit>

x̄ = e→ωx
<latexit sha1_base64="7P0sPGU9sMCzel2Sa7ngVx1/3g4=">AAACAHicbVBLSwMxGMzWV62vVY8iBIvgxbIrUr0IRS8eK9gHdGv5Nv3ahmYfJFmhLL3on9GTqDd/g3/Af2O69qCtc5rMTEhm/FhwpR3ny8otLC4tr+RXC2vrG5tb9vZOXUWJZFhjkYhk0weFgodY01wLbMYSIfAFNvzh1cRv3KNUPApv9SjGdgD9kPc4A22kjr3v+SCppyGhFxTv0mPDB6hhnGkdu+iUnAx0nrhTUiRTVDv2p9eNWBJgqJkApVquE+t2ClJzJnBc8BKFMbAh9LFlaAgBqnaa1RjTw14kqXmdZuff2RQCpUaBbzIB6IGa9Sbif14r0b3zdsrDONEYMhMxXi8RVEd0sgbtcolMi5EhwCQ3v6RsABKYNpsVTH13tuw8qZ+U3HKpfHNarFxOh8iTPXJAjohLzkiFXJMqqRFGHskzeSPv1oP1ZL1Yrz/RnDW9s0v+wPr4BkOKlYE=</latexit>

ω̄ = e→ωω



14Massless scalar field theories

<latexit sha1_base64="GUAUAgeEioDafDHp0s7wcFh0j5I=">AAACJXicbVBLTwIxGOziC/GFevTyRWLARMmuMWjiheBBj5iIkLCEdEtXGrqPtF0jWfg9+mPUk/Fx8q9YYE0UnNN8M9OkM07ImVSm+Wmk5uYXFpfSy5mV1bX1jezm1o0MIkFojQQ8EA0HS8qZT2uKKU4boaDYczitO73zkV+/o0KywL9W/ZC2PHzrM5cRrLTUzlYuoAADsB0sILYdF+6HcAiT+0fIw+AsUWyFo4NfPL8P0M7mzKI5BswSKyE5lKDazj7ZnYBEHvUV4VjKpmWGqhVjoRjhdJixI0lDTHr4ljY19bFHZSsedx3CnhsIUF0K4/t3NsaelH3P0RkPq66c9kbif14zUu5pK2Z+GCnqEx3RnhtxUAGMJoMOE5Qo3tcEE8H0L4F0scBE6WEzur41XXaW3BwVrVKxdHWcK1eSIdJoB+2iArLQCSqjS1RFNUTQI3pB7+jDeDCejVfjbRJNGcmbbfQHxtc38m2giQ==</latexit>

G(|x̄→ x̄→|; ω̄ , ω̄ →) <latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=

<latexit sha1_base64="7XToTMn1Zlaz2zhbThDObcPv328=">AAACBnicbVDJSgNBFOxxjXGLevTSGAQvhhmR6EUIevEYwSyQiaGn8yZp0rPQ/UYMQ+76M3oS9eYH+AP+jZ04gibWqbqqGl6VF0uh0bY/rbn5hcWl5dxKfnVtfWOzsLVd11GiONR4JCPV9JgGKUKooUAJzVgBCzwJDW9wMfYbt6C0iMJrHMbQDlgvFL7gDI3UKRRdjymaup5P70b0jMJNekhd7AOy0Y9sUnbJnoDOEicjRZKh2il8uN2IJwGEyCXTuuXYMbZTplBwCaO8m2iIGR+wHrQMDVkAup1Oyozovh8pag6gk/fvbMoCrYeBZzIBw76e9sbif14rQf+0nYowThBCbiLG8xNJMaLjTWhXKOAoh4YwroS5kvI+U4yjWS5v6jvTZWdJ/ajklEvlq+Ni5TwbIkd2yR45IA45IRVySaqkRjh5IE/klbxZ99aj9Wy9fEfnrOzPDvkD6/0Liw+X2Q==</latexit>

x̄ = e→ωx
<latexit sha1_base64="7P0sPGU9sMCzel2Sa7ngVx1/3g4=">AAACAHicbVBLSwMxGMzWV62vVY8iBIvgxbIrUr0IRS8eK9gHdGv5Nv3ahmYfJFmhLL3on9GTqDd/g3/Af2O69qCtc5rMTEhm/FhwpR3ny8otLC4tr+RXC2vrG5tb9vZOXUWJZFhjkYhk0weFgodY01wLbMYSIfAFNvzh1cRv3KNUPApv9SjGdgD9kPc4A22kjr3v+SCppyGhFxTv0mPDB6hhnGkdu+iUnAx0nrhTUiRTVDv2p9eNWBJgqJkApVquE+t2ClJzJnBc8BKFMbAh9LFlaAgBqnaa1RjTw14kqXmdZuff2RQCpUaBbzIB6IGa9Sbif14r0b3zdsrDONEYMhMxXi8RVEd0sgbtcolMi5EhwCQ3v6RsABKYNpsVTH13tuw8qZ+U3HKpfHNarFxOh8iTPXJAjohLzkiFXJMqqRFGHskzeSPv1oP1ZL1Yrz/RnDW9s0v+wPr4BkOKlYE=</latexit>

ω̄ = e→ωω

<latexit sha1_base64="y7pHrZ7/QP7V+PKm9jvTOC1w6Ao=">AAACDHicbZDLSgMxGIUz9VbrbdSlm2CRtqBlRqQKbooudFnBXqAtJZP+04ZmLiQZsUz7CvoyuhJ158oX8G1MxwpaPYvw5T8nkPM7IWdSWdaHkZqbX1hcSi9nVlbX1jfMza2aDCJBoUoDHoiGQyRw5kNVMcWhEQognsOh7gzOJ379BoRkgX+thiG0PdLzmcsoUXrUMQv4AudHOG45Lr4d44NvyuHRKW4pEu0nZ66AO2bWKlqJ8F+wp5BFU1U65nurG9DIA19RTqRs2lao2jERilEO40wrkhASOiA9aGr0iQeyHSeVxnjPDQRWfcDJ/Wc2Jp6UQ8/RGY+ovpz1JsP/vGak3JN2zPwwUuBTHdGeG3GsAjzZDO4yAVTxoQZCBdO/xLRPBKFK7y+j69uzZf9C7bBol4qlq6Ns+Wy6iDTaQbsoj2x0jMroElVQFVF0jx7RC3o17owH48l4/oqmjOmbbfRLxtsntFCYKw==</latexit>

G(|x→ x→|; ω, ω →)

Thus, without solving the integral we see that it is not dS invariant



14Massless scalar field theories

<latexit sha1_base64="GUAUAgeEioDafDHp0s7wcFh0j5I=">AAACJXicbVBLTwIxGOziC/GFevTyRWLARMmuMWjiheBBj5iIkLCEdEtXGrqPtF0jWfg9+mPUk/Fx8q9YYE0UnNN8M9OkM07ImVSm+Wmk5uYXFpfSy5mV1bX1jezm1o0MIkFojQQ8EA0HS8qZT2uKKU4boaDYczitO73zkV+/o0KywL9W/ZC2PHzrM5cRrLTUzlYuoAADsB0sILYdF+6HcAiT+0fIw+AsUWyFo4NfPL8P0M7mzKI5BswSKyE5lKDazj7ZnYBEHvUV4VjKpmWGqhVjoRjhdJixI0lDTHr4ljY19bFHZSsedx3CnhsIUF0K4/t3NsaelH3P0RkPq66c9kbif14zUu5pK2Z+GCnqEx3RnhtxUAGMJoMOE5Qo3tcEE8H0L4F0scBE6WEzur41XXaW3BwVrVKxdHWcK1eSIdJoB+2iArLQCSqjS1RFNUTQI3pB7+jDeDCejVfjbRJNGcmbbfQHxtc38m2giQ==</latexit>

G(|x̄→ x̄→|; ω̄ , ω̄ →) <latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=

<latexit sha1_base64="7XToTMn1Zlaz2zhbThDObcPv328=">AAACBnicbVDJSgNBFOxxjXGLevTSGAQvhhmR6EUIevEYwSyQiaGn8yZp0rPQ/UYMQ+76M3oS9eYH+AP+jZ04gibWqbqqGl6VF0uh0bY/rbn5hcWl5dxKfnVtfWOzsLVd11GiONR4JCPV9JgGKUKooUAJzVgBCzwJDW9wMfYbt6C0iMJrHMbQDlgvFL7gDI3UKRRdjymaup5P70b0jMJNekhd7AOy0Y9sUnbJnoDOEicjRZKh2il8uN2IJwGEyCXTuuXYMbZTplBwCaO8m2iIGR+wHrQMDVkAup1Oyozovh8pag6gk/fvbMoCrYeBZzIBw76e9sbif14rQf+0nYowThBCbiLG8xNJMaLjTWhXKOAoh4YwroS5kvI+U4yjWS5v6jvTZWdJ/ajklEvlq+Ni5TwbIkd2yR45IA45IRVySaqkRjh5IE/klbxZ99aj9Wy9fEfnrOzPDvkD6/0Liw+X2Q==</latexit>

x̄ = e→ωx
<latexit sha1_base64="7P0sPGU9sMCzel2Sa7ngVx1/3g4=">AAACAHicbVBLSwMxGMzWV62vVY8iBIvgxbIrUr0IRS8eK9gHdGv5Nv3ahmYfJFmhLL3on9GTqDd/g3/Af2O69qCtc5rMTEhm/FhwpR3ny8otLC4tr+RXC2vrG5tb9vZOXUWJZFhjkYhk0weFgodY01wLbMYSIfAFNvzh1cRv3KNUPApv9SjGdgD9kPc4A22kjr3v+SCppyGhFxTv0mPDB6hhnGkdu+iUnAx0nrhTUiRTVDv2p9eNWBJgqJkApVquE+t2ClJzJnBc8BKFMbAh9LFlaAgBqnaa1RjTw14kqXmdZuff2RQCpUaBbzIB6IGa9Sbif14r0b3zdsrDONEYMhMxXi8RVEd0sgbtcolMi5EhwCQ3v6RsABKYNpsVTH13tuw8qZ+U3HKpfHNarFxOh8iTPXJAjohLzkiFXJMqqRFGHskzeSPv1oP1ZL1Yrz/RnDW9s0v+wPr4BkOKlYE=</latexit>

ω̄ = e→ωω

<latexit sha1_base64="y7pHrZ7/QP7V+PKm9jvTOC1w6Ao=">AAACDHicbZDLSgMxGIUz9VbrbdSlm2CRtqBlRqQKbooudFnBXqAtJZP+04ZmLiQZsUz7CvoyuhJ158oX8G1MxwpaPYvw5T8nkPM7IWdSWdaHkZqbX1hcSi9nVlbX1jfMza2aDCJBoUoDHoiGQyRw5kNVMcWhEQognsOh7gzOJ379BoRkgX+thiG0PdLzmcsoUXrUMQv4AudHOG45Lr4d44NvyuHRKW4pEu0nZ66AO2bWKlqJ8F+wp5BFU1U65nurG9DIA19RTqRs2lao2jERilEO40wrkhASOiA9aGr0iQeyHSeVxnjPDQRWfcDJ/Wc2Jp6UQ8/RGY+ovpz1JsP/vGak3JN2zPwwUuBTHdGeG3GsAjzZDO4yAVTxoQZCBdO/xLRPBKFK7y+j69uzZf9C7bBol4qlq6Ns+Wy6iDTaQbsoj2x0jMroElVQFVF0jx7RC3o17owH48l4/oqmjOmbbfRLxtsntFCYKw==</latexit>

G(|x→ x→|; ω, ω →)
<latexit sha1_base64="4qkdAiNwIYu26jS5bv0o71DkaFw=">AAACEHicbVDLSgMxFM3UV62vUZdugkUQ1DJTSnVZdNNlBfuAzlgy6Z02NPMgyQhl6E/oz+hK1J34A/6N6TgLrZ5NTu45CeceL+ZMKsv6NApLyyura8X10sbm1vaOubvXkVEiKLRpxCPR84gEzkJoK6Y49GIBJPA4dL3J1Vzv3oGQLApv1DQGNyCjkPmMEqVHA/PsBDunOHWyn1IBwxl21BgU0acvCE2bt9VZWsNOzDQZmGWrYmXAf4mdkzLK0RqYH84wokkAoaKcSNm3rVi5KRGKUQ6zkpNIiAmdkBH0NQ1JANJNszAzfORHAuswOLv/9KYkkHIaeNoTEDWWi9p8+J/WT5R/4aYsjBMFIdUWrfkJxyrC83bwkAmgik81IVQwnRLTMdE9KN1hSa9vLy77l3SqFbteqV/Xyo3LvIgiOkCH6BjZ6Bw1UBO1UBtR9ICe0Ct6M+6NR+PZePm2Foz8zT76BeP9C3gOnDE=</latexit>

+ ω
H

2

4ε2

Thus, without solving the integral we see that it is not dS invariant



14Massless scalar field theories

<latexit sha1_base64="GUAUAgeEioDafDHp0s7wcFh0j5I=">AAACJXicbVBLTwIxGOziC/GFevTyRWLARMmuMWjiheBBj5iIkLCEdEtXGrqPtF0jWfg9+mPUk/Fx8q9YYE0UnNN8M9OkM07ImVSm+Wmk5uYXFpfSy5mV1bX1jezm1o0MIkFojQQ8EA0HS8qZT2uKKU4boaDYczitO73zkV+/o0KywL9W/ZC2PHzrM5cRrLTUzlYuoAADsB0sILYdF+6HcAiT+0fIw+AsUWyFo4NfPL8P0M7mzKI5BswSKyE5lKDazj7ZnYBEHvUV4VjKpmWGqhVjoRjhdJixI0lDTHr4ljY19bFHZSsedx3CnhsIUF0K4/t3NsaelH3P0RkPq66c9kbif14zUu5pK2Z+GCnqEx3RnhtxUAGMJoMOE5Qo3tcEE8H0L4F0scBE6WEzur41XXaW3BwVrVKxdHWcK1eSIdJoB+2iArLQCSqjS1RFNUTQI3pB7+jDeDCejVfjbRJNGcmbbfQHxtc38m2giQ==</latexit>

G(|x̄→ x̄→|; ω̄ , ω̄ →) <latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=

<latexit sha1_base64="7XToTMn1Zlaz2zhbThDObcPv328=">AAACBnicbVDJSgNBFOxxjXGLevTSGAQvhhmR6EUIevEYwSyQiaGn8yZp0rPQ/UYMQ+76M3oS9eYH+AP+jZ04gibWqbqqGl6VF0uh0bY/rbn5hcWl5dxKfnVtfWOzsLVd11GiONR4JCPV9JgGKUKooUAJzVgBCzwJDW9wMfYbt6C0iMJrHMbQDlgvFL7gDI3UKRRdjymaup5P70b0jMJNekhd7AOy0Y9sUnbJnoDOEicjRZKh2il8uN2IJwGEyCXTuuXYMbZTplBwCaO8m2iIGR+wHrQMDVkAup1Oyozovh8pag6gk/fvbMoCrYeBZzIBw76e9sbif14rQf+0nYowThBCbiLG8xNJMaLjTWhXKOAoh4YwroS5kvI+U4yjWS5v6jvTZWdJ/ajklEvlq+Ni5TwbIkd2yR45IA45IRVySaqkRjh5IE/klbxZ99aj9Wy9fEfnrOzPDvkD6/0Liw+X2Q==</latexit>

x̄ = e→ωx
<latexit sha1_base64="7P0sPGU9sMCzel2Sa7ngVx1/3g4=">AAACAHicbVBLSwMxGMzWV62vVY8iBIvgxbIrUr0IRS8eK9gHdGv5Nv3ahmYfJFmhLL3on9GTqDd/g3/Af2O69qCtc5rMTEhm/FhwpR3ny8otLC4tr+RXC2vrG5tb9vZOXUWJZFhjkYhk0weFgodY01wLbMYSIfAFNvzh1cRv3KNUPApv9SjGdgD9kPc4A22kjr3v+SCppyGhFxTv0mPDB6hhnGkdu+iUnAx0nrhTUiRTVDv2p9eNWBJgqJkApVquE+t2ClJzJnBc8BKFMbAh9LFlaAgBqnaa1RjTw14kqXmdZuff2RQCpUaBbzIB6IGa9Sbif14r0b3zdsrDONEYMhMxXi8RVEd0sgbtcolMi5EhwCQ3v6RsABKYNpsVTH13tuw8qZ+U3HKpfHNarFxOh8iTPXJAjohLzkiFXJMqqRFGHskzeSPv1oP1ZL1Yrz/RnDW9s0v+wPr4BkOKlYE=</latexit>

ω̄ = e→ωω
<latexit sha1_base64="OsBwYcrFfIe8Htu9uwf9YI843Kg=">AAAB5XicbZDLSsNAFIZPvNZ6q7p0M1iEuimJSHVZFMRlBXuBNpTJ9KQZOrkwMxFK6CPoStSdL+QL+DZOahba+q++Of8/cP7jJYIrbdtf1srq2vrGZmmrvL2zu7dfOTjsqDiVDNssFrHseVSh4BG2NdcCe4lEGnoCu97kJve7jygVj6MHPU3QDek44j5nVOej25p9NqxU7bo9F1kGp4AqFGoNK5+DUczSECPNBFWq79iJdjMqNWcCZ+VBqjChbELH2DcY0RCVm813nZFTP5ZEB0jm79/ZjIZKTUPPZEKqA7Xo5cP/vH6q/Ss341GSaoyYiRjPTwXRMckrkxGXyLSYGqBMcrMlYQGVlGlzmLKp7yyWXYbOed1p1Bv3F9XmdXGIEhzDCdTAgUtowh20oA0MAniGN3i3xtaT9WK9/kRXrOLPEfyR9fENxK6LCQ==</latexit>

F (0)

<latexit sha1_base64="y7pHrZ7/QP7V+PKm9jvTOC1w6Ao=">AAACDHicbZDLSgMxGIUz9VbrbdSlm2CRtqBlRqQKbooudFnBXqAtJZP+04ZmLiQZsUz7CvoyuhJ158oX8G1MxwpaPYvw5T8nkPM7IWdSWdaHkZqbX1hcSi9nVlbX1jfMza2aDCJBoUoDHoiGQyRw5kNVMcWhEQognsOh7gzOJ379BoRkgX+thiG0PdLzmcsoUXrUMQv4AudHOG45Lr4d44NvyuHRKW4pEu0nZ66AO2bWKlqJ8F+wp5BFU1U65nurG9DIA19RTqRs2lao2jERilEO40wrkhASOiA9aGr0iQeyHSeVxnjPDQRWfcDJ/Wc2Jp6UQ8/RGY+ovpz1JsP/vGak3JN2zPwwUuBTHdGeG3GsAjzZDO4yAVTxoQZCBdO/xLRPBKFK7y+j69uzZf9C7bBol4qlq6Ns+Wy6iDTaQbsoj2x0jMroElVQFVF0jx7RC3o17owH48l4/oqmjOmbbfRLxtsntFCYKw==</latexit>

G(|x→ x→|; ω, ω →)
<latexit sha1_base64="4qkdAiNwIYu26jS5bv0o71DkaFw=">AAACEHicbVDLSgMxFM3UV62vUZdugkUQ1DJTSnVZdNNlBfuAzlgy6Z02NPMgyQhl6E/oz+hK1J34A/6N6TgLrZ5NTu45CeceL+ZMKsv6NApLyyura8X10sbm1vaOubvXkVEiKLRpxCPR84gEzkJoK6Y49GIBJPA4dL3J1Vzv3oGQLApv1DQGNyCjkPmMEqVHA/PsBDunOHWyn1IBwxl21BgU0acvCE2bt9VZWsNOzDQZmGWrYmXAf4mdkzLK0RqYH84wokkAoaKcSNm3rVi5KRGKUQ6zkpNIiAmdkBH0NQ1JANJNszAzfORHAuswOLv/9KYkkHIaeNoTEDWWi9p8+J/WT5R/4aYsjBMFIdUWrfkJxyrC83bwkAmgik81IVQwnRLTMdE9KN1hSa9vLy77l3SqFbteqV/Xyo3LvIgiOkCH6BjZ6Bw1UBO1UBtR9ICe0Ct6M+6NR+PZePm2Foz8zT76BeP9C3gOnDE=</latexit>

+ ω
H

2

4ε2

Thus, without solving the integral we see that it is not dS invariant



14Massless scalar field theories

<latexit sha1_base64="GUAUAgeEioDafDHp0s7wcFh0j5I=">AAACJXicbVBLTwIxGOziC/GFevTyRWLARMmuMWjiheBBj5iIkLCEdEtXGrqPtF0jWfg9+mPUk/Fx8q9YYE0UnNN8M9OkM07ImVSm+Wmk5uYXFpfSy5mV1bX1jezm1o0MIkFojQQ8EA0HS8qZT2uKKU4boaDYczitO73zkV+/o0KywL9W/ZC2PHzrM5cRrLTUzlYuoAADsB0sILYdF+6HcAiT+0fIw+AsUWyFo4NfPL8P0M7mzKI5BswSKyE5lKDazj7ZnYBEHvUV4VjKpmWGqhVjoRjhdJixI0lDTHr4ljY19bFHZSsedx3CnhsIUF0K4/t3NsaelH3P0RkPq66c9kbif14zUu5pK2Z+GCnqEx3RnhtxUAGMJoMOE5Qo3tcEE8H0L4F0scBE6WEzur41XXaW3BwVrVKxdHWcK1eSIdJoB+2iArLQCSqjS1RFNUTQI3pB7+jDeDCejVfjbRJNGcmbbfQHxtc38m2giQ==</latexit>

G(|x̄→ x̄→|; ω̄ , ω̄ →) <latexit sha1_base64="z5m6/0a3nyrcMumZnEQfhAwkXrg=">AAAB4nicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNyxbsD7RDyaR32tDMZEgyQhn6AroSdecj+QK+jWmdhbae1Zd7TuCeGySCa+O6X05hbX1jc6u4XdrZ3ds/KB8etbVMFcMWk0KqbkA1Ch5jy3AjsJsopFEgsBNM7uZ+5xGV5jJ+MNME/YiOYh5yRo0dNW8G5YpbdRciq+DlUIFcjUH5sz+ULI0wNkxQrXuemxg/o8pwJnBW6qcaE8omdIQ9izGNUPvZYtEZOQulImaMZPH+nc1opPU0Cmwmomasl7358D+vl5rw2s94nKQGY2Yj1gtTQYwk875kyBUyI6YWKFPcbknYmCrKjL1Kydb3lsuuQvui6tWqteZlpX6bH6IIJ3AK5+DBFdThHhrQAgYIz/AG787QeXJenNefaMHJ/xzDHzkf34bBimE=</latexit>=

<latexit sha1_base64="7XToTMn1Zlaz2zhbThDObcPv328=">AAACBnicbVDJSgNBFOxxjXGLevTSGAQvhhmR6EUIevEYwSyQiaGn8yZp0rPQ/UYMQ+76M3oS9eYH+AP+jZ04gibWqbqqGl6VF0uh0bY/rbn5hcWl5dxKfnVtfWOzsLVd11GiONR4JCPV9JgGKUKooUAJzVgBCzwJDW9wMfYbt6C0iMJrHMbQDlgvFL7gDI3UKRRdjymaup5P70b0jMJNekhd7AOy0Y9sUnbJnoDOEicjRZKh2il8uN2IJwGEyCXTuuXYMbZTplBwCaO8m2iIGR+wHrQMDVkAup1Oyozovh8pag6gk/fvbMoCrYeBZzIBw76e9sbif14rQf+0nYowThBCbiLG8xNJMaLjTWhXKOAoh4YwroS5kvI+U4yjWS5v6jvTZWdJ/ajklEvlq+Ni5TwbIkd2yR45IA45IRVySaqkRjh5IE/klbxZ99aj9Wy9fEfnrOzPDvkD6/0Liw+X2Q==</latexit>

x̄ = e→ωx
<latexit sha1_base64="7P0sPGU9sMCzel2Sa7ngVx1/3g4=">AAACAHicbVBLSwMxGMzWV62vVY8iBIvgxbIrUr0IRS8eK9gHdGv5Nv3ahmYfJFmhLL3on9GTqDd/g3/Af2O69qCtc5rMTEhm/FhwpR3ny8otLC4tr+RXC2vrG5tb9vZOXUWJZFhjkYhk0weFgodY01wLbMYSIfAFNvzh1cRv3KNUPApv9SjGdgD9kPc4A22kjr3v+SCppyGhFxTv0mPDB6hhnGkdu+iUnAx0nrhTUiRTVDv2p9eNWBJgqJkApVquE+t2ClJzJnBc8BKFMbAh9LFlaAgBqnaa1RjTw14kqXmdZuff2RQCpUaBbzIB6IGa9Sbif14r0b3zdsrDONEYMhMxXi8RVEd0sgbtcolMi5EhwCQ3v6RsABKYNpsVTH13tuw8qZ+U3HKpfHNarFxOh8iTPXJAjohLzkiFXJMqqRFGHskzeSPv1oP1ZL1Yrz/RnDW9s0v+wPr4BkOKlYE=</latexit>

ω̄ = e→ωω
<latexit sha1_base64="OsBwYcrFfIe8Htu9uwf9YI843Kg=">AAAB5XicbZDLSsNAFIZPvNZ6q7p0M1iEuimJSHVZFMRlBXuBNpTJ9KQZOrkwMxFK6CPoStSdL+QL+DZOahba+q++Of8/cP7jJYIrbdtf1srq2vrGZmmrvL2zu7dfOTjsqDiVDNssFrHseVSh4BG2NdcCe4lEGnoCu97kJve7jygVj6MHPU3QDek44j5nVOej25p9NqxU7bo9F1kGp4AqFGoNK5+DUczSECPNBFWq79iJdjMqNWcCZ+VBqjChbELH2DcY0RCVm813nZFTP5ZEB0jm79/ZjIZKTUPPZEKqA7Xo5cP/vH6q/Ss341GSaoyYiRjPTwXRMckrkxGXyLSYGqBMcrMlYQGVlGlzmLKp7yyWXYbOed1p1Bv3F9XmdXGIEhzDCdTAgUtowh20oA0MAniGN3i3xtaT9WK9/kRXrOLPEfyR9fENxK6LCQ==</latexit>

F (0)

But recall that this feature is due to the shift symmetry

<latexit sha1_base64="y7pHrZ7/QP7V+PKm9jvTOC1w6Ao=">AAACDHicbZDLSgMxGIUz9VbrbdSlm2CRtqBlRqQKbooudFnBXqAtJZP+04ZmLiQZsUz7CvoyuhJ158oX8G1MxwpaPYvw5T8nkPM7IWdSWdaHkZqbX1hcSi9nVlbX1jfMza2aDCJBoUoDHoiGQyRw5kNVMcWhEQognsOh7gzOJ379BoRkgX+thiG0PdLzmcsoUXrUMQv4AudHOG45Lr4d44NvyuHRKW4pEu0nZ66AO2bWKlqJ8F+wp5BFU1U65nurG9DIA19RTqRs2lao2jERilEO40wrkhASOiA9aGr0iQeyHSeVxnjPDQRWfcDJ/Wc2Jp6UQ8/RGY+ovpz1JsP/vGak3JN2zPwwUuBTHdGeG3GsAjzZDO4yAVTxoQZCBdO/xLRPBKFK7y+j69uzZf9C7bBol4qlq6Ns+Wy6iDTaQbsoj2x0jMroElVQFVF0jx7RC3o17owH48l4/oqmjOmbbfRLxtsntFCYKw==</latexit>

G(|x→ x→|; ω, ω →)
<latexit sha1_base64="4qkdAiNwIYu26jS5bv0o71DkaFw=">AAACEHicbVDLSgMxFM3UV62vUZdugkUQ1DJTSnVZdNNlBfuAzlgy6Z02NPMgyQhl6E/oz+hK1J34A/6N6TgLrZ5NTu45CeceL+ZMKsv6NApLyyura8X10sbm1vaOubvXkVEiKLRpxCPR84gEzkJoK6Y49GIBJPA4dL3J1Vzv3oGQLApv1DQGNyCjkPmMEqVHA/PsBDunOHWyn1IBwxl21BgU0acvCE2bt9VZWsNOzDQZmGWrYmXAf4mdkzLK0RqYH84wokkAoaKcSNm3rVi5KRGKUQ6zkpNIiAmdkBH0NQ1JANJNszAzfORHAuswOLv/9KYkkHIaeNoTEDWWi9p8+J/WT5R/4aYsjBMFIdUWrfkJxyrC83bwkAmgik81IVQwnRLTMdE9KN1hSa9vLy77l3SqFbteqV/Xyo3LvIgiOkCH6BjZ6Bw1UBO1UBtR9ICe0Ct6M+6NR+PZePm2Foz8zT76BeP9C3gOnDE=</latexit>

+ ω
H

2

4ε2

Thus, without solving the integral we see that it is not dS invariant



15Massless scalar field theories

<latexit sha1_base64="389OAFWBjD8DwiTS5ey+AcV9xVI="></latexit>

G(|x→ x→|; ω, ω →)= H
2

8ε2

[
1

1→ Z
→ ln(1→ Z) + ln a(ω) + ln a(ω →) + ln

1

0

]

Allen (1985)

Back to Allen’s result:



15Massless scalar field theories

Secular growth

<latexit sha1_base64="389OAFWBjD8DwiTS5ey+AcV9xVI="></latexit>

G(|x→ x→|; ω, ω →)= H
2

8ε2

[
1

1→ Z
→ ln(1→ Z) + ln a(ω) + ln a(ω →) + ln

1

0

]

<latexit sha1_base64="/1donq2fXRstJDfdeO1SqX/AC8E=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuSpLWtO5K3bisYB/QlDKZ3qRjJw9mJkIJ/Qddibrze/wB/8ZJraCiZ3XuOefCPddLOJPKNN+NldW19Y3NwlZxe2d3b790cNiVcSoodGjMY9H3iATOIugopjj0EwEk9Dj0vOll7vfuQEgWRzdqlsAwJEHEfEaJ0lLPbbEgcLNRqWxWLhqOfW5js2Kadbvq5MSu1+wqtrSSo4yWaI9Kb+44pmkIkaKcSDmwzEQNMyIUoxzmRTeVkBA6JQEMNI1ICHKYLc6d41M/FlhNAC/m79mMhFLOQk9nQqIm8reXi395g1T5jWHGoiRVEFEd0Z6fcqxinLfGYyaAKj7ThFDB9JWYToggVOnfFHX9r474f9K1K5ZTca5r5WZr+YgCOkYn6AxZqI6a6Aq1UQdRNEUP6Bm9GLfGvfFoPH1GV4zlzhH6AeP1A27GjVA=</latexit> {

Allen (1985)

Back to Allen’s result:



15Massless scalar field theories

Secular growth
(due to the shift symmetry)

<latexit sha1_base64="389OAFWBjD8DwiTS5ey+AcV9xVI="></latexit>

G(|x→ x→|; ω, ω →)= H
2

8ε2

[
1

1→ Z
→ ln(1→ Z) + ln a(ω) + ln a(ω →) + ln

1

0

]

Secular growth

<latexit sha1_base64="/1donq2fXRstJDfdeO1SqX/AC8E=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuSpLWtO5K3bisYB/QlDKZ3qRjJw9mJkIJ/Qddibrze/wB/8ZJraCiZ3XuOefCPddLOJPKNN+NldW19Y3NwlZxe2d3b790cNiVcSoodGjMY9H3iATOIugopjj0EwEk9Dj0vOll7vfuQEgWRzdqlsAwJEHEfEaJ0lLPbbEgcLNRqWxWLhqOfW5js2Kadbvq5MSu1+wqtrSSo4yWaI9Kb+44pmkIkaKcSDmwzEQNMyIUoxzmRTeVkBA6JQEMNI1ICHKYLc6d41M/FlhNAC/m79mMhFLOQk9nQqIm8reXi395g1T5jWHGoiRVEFEd0Z6fcqxinLfGYyaAKj7ThFDB9JWYToggVOnfFHX9r474f9K1K5ZTca5r5WZr+YgCOkYn6AxZqI6a6Aq1UQdRNEUP6Bm9GLfGvfFoPH1GV4zlzhH6AeP1A27GjVA=</latexit> {

Allen (1985)

Back to Allen’s result:



15Massless scalar field theories

However, in a shift symmetric theory, observables are also shift 
symmetric invariant. For instance:

<latexit sha1_base64="DUOGFFSK7CHtss0l2ykNlpVf+Tw="></latexit>

Gµω→(x, x→) = ωµωω→→ε(x)ε(x→)↑

<latexit sha1_base64="389OAFWBjD8DwiTS5ey+AcV9xVI="></latexit>

G(|x→ x→|; ω, ω →)= H
2

8ε2

[
1

1→ Z
→ ln(1→ Z) + ln a(ω) + ln a(ω →) + ln

1

0

]

Secular growth
(due to the shift symmetry)

Secular growth

<latexit sha1_base64="/1donq2fXRstJDfdeO1SqX/AC8E=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuSpLWtO5K3bisYB/QlDKZ3qRjJw9mJkIJ/Qddibrze/wB/8ZJraCiZ3XuOefCPddLOJPKNN+NldW19Y3NwlZxe2d3b790cNiVcSoodGjMY9H3iATOIugopjj0EwEk9Dj0vOll7vfuQEgWRzdqlsAwJEHEfEaJ0lLPbbEgcLNRqWxWLhqOfW5js2Kadbvq5MSu1+wqtrSSo4yWaI9Kb+44pmkIkaKcSDmwzEQNMyIUoxzmRTeVkBA6JQEMNI1ICHKYLc6d41M/FlhNAC/m79mMhFLOQk9nQqIm8reXi395g1T5jWHGoiRVEFEd0Z6fcqxinLfGYyaAKj7ThFDB9JWYToggVOnfFHX9r474f9K1K5ZTca5r5WZr+YgCOkYn6AxZqI6a6Aq1UQdRNEUP6Bm9GLfGvfFoPH1GV4zlzhH6AeP1A27GjVA=</latexit> {

Allen (1985)

See for instance Tolley & Turok (2001)

Back to Allen’s result:



15Massless scalar field theories

However, in a shift symmetric theory, observables are also shift 
symmetric invariant. For instance:

<latexit sha1_base64="DUOGFFSK7CHtss0l2ykNlpVf+Tw="></latexit>

Gµω→(x, x→) = ωµωω→→ε(x)ε(x→)↑
(No secular growth here)

<latexit sha1_base64="389OAFWBjD8DwiTS5ey+AcV9xVI="></latexit>

G(|x→ x→|; ω, ω →)= H
2

8ε2

[
1

1→ Z
→ ln(1→ Z) + ln a(ω) + ln a(ω →) + ln

1

0

]

Secular growth
(due to the shift symmetry)

Secular growth

<latexit sha1_base64="/1donq2fXRstJDfdeO1SqX/AC8E=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiuSpLWtO5K3bisYB/QlDKZ3qRjJw9mJkIJ/Qddibrze/wB/8ZJraCiZ3XuOefCPddLOJPKNN+NldW19Y3NwlZxe2d3b790cNiVcSoodGjMY9H3iATOIugopjj0EwEk9Dj0vOll7vfuQEgWRzdqlsAwJEHEfEaJ0lLPbbEgcLNRqWxWLhqOfW5js2Kadbvq5MSu1+wqtrSSo4yWaI9Kb+44pmkIkaKcSDmwzEQNMyIUoxzmRTeVkBA6JQEMNI1ICHKYLc6d41M/FlhNAC/m79mMhFLOQk9nQqIm8reXi395g1T5jWHGoiRVEFEd0Z6fcqxinLfGYyaAKj7ThFDB9JWYToggVOnfFHX9r474f9K1K5ZTca5r5WZr+YgCOkYn6AxZqI6a6Aq1UQdRNEUP6Bm9GLfGvfFoPH1GV4zlzhH6AeP1A27GjVA=</latexit> {

Allen (1985)

See for instance Tolley & Turok (2001)

Back to Allen’s result:



Preamble

de Sitter breaking by 
massless scalars 
(Secular growth)

Perturbative computation 
of correlation functions 
(Loops and logarithms)

Stochastic formalism 
(IR resummation)



Preamble

Perturbative computation 
of correlation functions 
(Loops and logarithms)

Stochastic formalism 
(IR resummation)

de Sitter breaking by 
massless scalars 
(Secular growth)



Correlators in dS

Why is Allen’s result relevant for correlation functions?

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="PI+JrmPAwup8LbzqKuNkw6IICVQ=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpppEYXZHWGHRJdOMSEysk0JDpcEsnTH8yc2tCCK+gK6PufCBfwLdxwC4UPKtv7jmT3HODTApNjvNllVZW19Y3ypuVre2d3b3q/sGDTnPF0eOpTFUnYBqlSNAjQRI7mUIWBxLbwehm5rcfUWmRJvc0ztCP2TARoeCMzMjrEctP+9WaU3fmspfBLaAGhVr96mdvkPI8xoS4ZFp3XScjf8IUCS5xWunlGjPGR2yIXYMJi1H7k/myU/skTJVNEdrz9+/shMVaj+PAZGJGkV70ZsP/vG5O4ZU/EUmWEybcRIwX5tKm1J51tgdCISc5NsC4EmZLm0dMMU7mMhVT310suwwP53W3UW/cXdSa18UhynAEx3AGLlxCE26hBR5wEPAMb/BuRdaT9WK9/kRLVvHnEP7I+vgGc1WMGQ==</latexit>

ω →

16



Correlators in dS

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="lO6rW+jM26KamlwrrM0yfEkPKSI="></latexit>

G(0; ω →, ω →)=
H

2

4ε2

[
ln a(ω →) + ln

1

0

]

<latexit sha1_base64="PI+JrmPAwup8LbzqKuNkw6IICVQ=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpppEYXZHWGHRJdOMSEysk0JDpcEsnTH8yc2tCCK+gK6PufCBfwLdxwC4UPKtv7jmT3HODTApNjvNllVZW19Y3ypuVre2d3b3q/sGDTnPF0eOpTFUnYBqlSNAjQRI7mUIWBxLbwehm5rcfUWmRJvc0ztCP2TARoeCMzMjrEctP+9WaU3fmspfBLaAGhVr96mdvkPI8xoS4ZFp3XScjf8IUCS5xWunlGjPGR2yIXYMJi1H7k/myU/skTJVNEdrz9+/shMVaj+PAZGJGkV70ZsP/vG5O4ZU/EUmWEybcRIwX5tKm1J51tgdCISc5NsC4EmZLm0dMMU7mMhVT310suwwP53W3UW/cXdSa18UhynAEx3AGLlxCE26hBR5wEPAMb/BuRdaT9WK9/kRLVvHnEP7I+vgGc1WMGQ==</latexit>

ω →

16

Why is Allen’s result relevant for correlation functions?



Correlators in dS

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="lO6rW+jM26KamlwrrM0yfEkPKSI="></latexit>

G(0; ω →, ω →)=
H

2

4ε2

[
ln a(ω →) + ln

1

0

]

<latexit sha1_base64="PI+JrmPAwup8LbzqKuNkw6IICVQ=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpppEYXZHWGHRJdOMSEysk0JDpcEsnTH8yc2tCCK+gK6PufCBfwLdxwC4UPKtv7jmT3HODTApNjvNllVZW19Y3ypuVre2d3b3q/sGDTnPF0eOpTFUnYBqlSNAjQRI7mUIWBxLbwehm5rcfUWmRJvc0ztCP2TARoeCMzMjrEctP+9WaU3fmspfBLaAGhVr96mdvkPI8xoS4ZFp3XScjf8IUCS5xWunlGjPGR2yIXYMJi1H7k/myU/skTJVNEdrz9+/shMVaj+PAZGJGkV70ZsP/vG5O4ZU/EUmWEybcRIwX5tKm1J51tgdCISc5NsC4EmZLm0dMMU7mMhVT310suwwP53W3UW/cXdSa18UhynAEx3AGLlxCE26hBR5wEPAMb/BuRdaT9WK9/kRLVvHnEP7I+vgGc1WMGQ==</latexit>

ω →

16

<latexit sha1_base64="9wl/SysqS0/DR4LJxnOM57jeBRw=">AAACC3icbVDNTgIxGOz6i/iHevTSSEzwQnaNQY9ELx4xkZ+E3ZBvS4GG7nbTfmtCCI+gL6Mno968+QK+jQX2oOCcpjPTtDNhIoVB1/12VlbX1jc2c1v57Z3dvf3CwWHDqFQzXmdKKt0KwXApYl5HgZK3Es0hCiVvhsObqd984NoIFd/jKOFBBP1Y9AQDtFKnUPITrRJU1JcxhZKPkJ5RH0XEjZVUnwKdi51C0S27M9Bl4mWkSDLUOoUvv6tYGvEYmQRj2p6bYDAGjYJJPsn7qeEJsCH0edvSGOyTwXjWaEJPe0pTHHA6O//OjiEyZhSFNhMBDsyiNxX/89op9q6CsYiTFHnMbMR6vVRS2306DO0KzRnKkSXAtLC/pGwAGhja+fK2vrdYdpk0zstepVy5uyhWr7MhcuSYnJAS8cglqZJbUiN1wsgTeSHv5MN5dJ6dV+dtHl1xsjtH5A+czx/pa5md</latexit>

→ ln a(ω)↑ log a(ω)

Why is Allen’s result relevant for correlation functions?



Correlators in dS

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="lO6rW+jM26KamlwrrM0yfEkPKSI="></latexit>

G(0; ω →, ω →)=
H

2

4ε2

[
ln a(ω →) + ln

1

0

]

<latexit sha1_base64="PI+JrmPAwup8LbzqKuNkw6IICVQ=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpppEYXZHWGHRJdOMSEysk0JDpcEsnTH8yc2tCCK+gK6PufCBfwLdxwC4UPKtv7jmT3HODTApNjvNllVZW19Y3ypuVre2d3b3q/sGDTnPF0eOpTFUnYBqlSNAjQRI7mUIWBxLbwehm5rcfUWmRJvc0ztCP2TARoeCMzMjrEctP+9WaU3fmspfBLaAGhVr96mdvkPI8xoS4ZFp3XScjf8IUCS5xWunlGjPGR2yIXYMJi1H7k/myU/skTJVNEdrz9+/shMVaj+PAZGJGkV70ZsP/vG5O4ZU/EUmWEybcRIwX5tKm1J51tgdCISc5NsC4EmZLm0dMMU7mMhVT310suwwP53W3UW/cXdSa18UhynAEx3AGLlxCE26hBR5wEPAMb/BuRdaT9WK9/kRLVvHnEP7I+vgGc1WMGQ==</latexit>

ω →

16

<latexit sha1_base64="9wl/SysqS0/DR4LJxnOM57jeBRw=">AAACC3icbVDNTgIxGOz6i/iHevTSSEzwQnaNQY9ELx4xkZ+E3ZBvS4GG7nbTfmtCCI+gL6Mno968+QK+jQX2oOCcpjPTtDNhIoVB1/12VlbX1jc2c1v57Z3dvf3CwWHDqFQzXmdKKt0KwXApYl5HgZK3Es0hCiVvhsObqd984NoIFd/jKOFBBP1Y9AQDtFKnUPITrRJU1JcxhZKPkJ5RH0XEjZVUnwKdi51C0S27M9Bl4mWkSDLUOoUvv6tYGvEYmQRj2p6bYDAGjYJJPsn7qeEJsCH0edvSGOyTwXjWaEJPe0pTHHA6O//OjiEyZhSFNhMBDsyiNxX/89op9q6CsYiTFHnMbMR6vVRS2306DO0KzRnKkSXAtLC/pGwAGhja+fK2vrdYdpk0zstepVy5uyhWr7MhcuSYnJAS8cglqZJbUiN1wsgTeSHv5MN5dJ6dV+dtHl1xsjtH5A+czx/pa5md</latexit>

→ ln a(ω)↑ log a(ω)

Why is Allen’s result relevant for correlation functions?



Correlators in dS

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="lO6rW+jM26KamlwrrM0yfEkPKSI="></latexit>

G(0; ω →, ω →)=
H

2

4ε2

[
ln a(ω →) + ln

1

0

]

<latexit sha1_base64="PI+JrmPAwup8LbzqKuNkw6IICVQ=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpppEYXZHWGHRJdOMSEysk0JDpcEsnTH8yc2tCCK+gK6PufCBfwLdxwC4UPKtv7jmT3HODTApNjvNllVZW19Y3ypuVre2d3b3q/sGDTnPF0eOpTFUnYBqlSNAjQRI7mUIWBxLbwehm5rcfUWmRJvc0ztCP2TARoeCMzMjrEctP+9WaU3fmspfBLaAGhVr96mdvkPI8xoS4ZFp3XScjf8IUCS5xWunlGjPGR2yIXYMJi1H7k/myU/skTJVNEdrz9+/shMVaj+PAZGJGkV70ZsP/vG5O4ZU/EUmWEybcRIwX5tKm1J51tgdCISc5NsC4EmZLm0dMMU7mMhVT310suwwP53W3UW/cXdSa18UhynAEx3AGLlxCE26hBR5wEPAMb/BuRdaT9WK9/kRLVvHnEP7I+vgGc1WMGQ==</latexit>

ω →

16

<latexit sha1_base64="9wl/SysqS0/DR4LJxnOM57jeBRw=">AAACC3icbVDNTgIxGOz6i/iHevTSSEzwQnaNQY9ELx4xkZ+E3ZBvS4GG7nbTfmtCCI+gL6Mno968+QK+jQX2oOCcpjPTtDNhIoVB1/12VlbX1jc2c1v57Z3dvf3CwWHDqFQzXmdKKt0KwXApYl5HgZK3Es0hCiVvhsObqd984NoIFd/jKOFBBP1Y9AQDtFKnUPITrRJU1JcxhZKPkJ5RH0XEjZVUnwKdi51C0S27M9Bl4mWkSDLUOoUvv6tYGvEYmQRj2p6bYDAGjYJJPsn7qeEJsCH0edvSGOyTwXjWaEJPe0pTHHA6O//OjiEyZhSFNhMBDsyiNxX/89op9q6CsYiTFHnMbMR6vVRS2306DO0KzRnKkSXAtLC/pGwAGhja+fK2vrdYdpk0zstepVy5uyhWr7MhcuSYnJAS8cglqZJbUiN1wsgTeSHv5MN5dJ6dV+dtHl1xsjtH5A+czx/pa5md</latexit>

→ ln a(ω)↑ log a(ω)

Why is Allen’s result relevant for correlation functions?



<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

Correlators in dS 17

<latexit sha1_base64="rBaTZTq+ZU9LLfIxXn66C8RyMPw="></latexit>

→ [ln a(ω)]V ↑ [log a(ω)]L



<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

Correlators in dS 17

Now you have de Sitter invariant secular growth (from 
vertices) and de Sitter breaking secular growth (from 
loops)

<latexit sha1_base64="rBaTZTq+ZU9LLfIxXn66C8RyMPw="></latexit>

→ [ln a(ω)]V ↑ [log a(ω)]L



<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

Correlators in dS 17

However, on top of giving you secular growth, loops 
continue to imply IR divergences coming from integrals

Now you have de Sitter invariant secular growth (from 
vertices) and de Sitter breaking secular growth (from 
loops)

<latexit sha1_base64="rBaTZTq+ZU9LLfIxXn66C8RyMPw="></latexit>

→ [ln a(ω)]V ↑ [log a(ω)]L



<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

Correlators in dS 17

However, on top of giving you secular growth, loops 
continue to imply IR divergences coming from integrals

Now you have de Sitter invariant secular growth (from 
vertices) and de Sitter breaking secular growth (from 
loops)

To trust computations in the limit                      you have to 
find a way to resume all of these IR contributions 

<latexit sha1_base64="qaR4RSYcnMzu5ohLRBMwADQCM/U=">AAAB83icbVDLTgJBEOzFF+Jr1aOXicTEE9k1Bj0SvXjERJCE3Wxmh1mYMPvITC8JAb5ET0a9+Sf+gH/jgHtQsE7VXdVJV4WZFBod58sqra1vbG6Vtys7u3v7B/bhUVunuWK8xVKZqk5INZci4S0UKHknU5zGoeSP4fB2rj+OuNIiTR5wnHE/pv1ERIJRNKvAtoeBIFMPaT4lHqbECeyqU3MWIKvELUgVCjQD+9PrpSyPeYJMUq27rpOhP6EKBZN8VvFyzTPKhrTPu4YmNObanyw+n5GzKFUEB5ws5t/eCY21Hseh8cQUB3pZmy//07o5Rtf+RCRZjjxhxmK0KJfEhJsXQHpCcYZybAhlSpgvCRtQRRmamiomvrscdpW0L2puvVa/v6w2booiynACp3AOLlxBA+6gCS1gMIJneIN3K7eerBfr9cdasoqbY/gD6+MbXueQiw==</latexit>

ki|ω | → 0

<latexit sha1_base64="rBaTZTq+ZU9LLfIxXn66C8RyMPw="></latexit>

→ [ln a(ω)]V ↑ [log a(ω)]L
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such that only the secular growth needs to be addressed?
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There is a nice classical argument by Starobinksy and many others:

Is it possible to treat the divergences in a controlled way, 
such that only the secular growth needs to be addressed?
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<latexit sha1_base64="9UhL/dcocfYhNCwYcpNx+n+P4Vo=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELxzxwSOBDZkdemHC7OxmZtaEED7BiweN8eoXefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj25nfekKleSwfzThBP6IDyUPOqLHSw32v1iuW3LI7B1klXkZKkKHeK351+zFLI5SGCap1x3MT40+oMpwJnBa6qcaEshEdYMdSSSPU/mR+6pScWaVPwljZkobM1d8TExppPY4C2xlRM9TL3kz8z+ukJrz2J1wmqUHJFovCVBATk9nfpM8VMiPGllCmuL2VsCFVlBmbTsGG4C2/vEqaF2WvUq7cXZaqN1kceTiBUzgHD66gCjWoQwMYDOAZXuHNEc6L8+58LFpzTjZzDH/gfP4A+CuNnA==</latexit>

RH

<latexit sha1_base64="vXMtpOCDnVHZWOk0zF3WJYrZiv8=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lEqseilx4r2A9oQtlsN+3S3U3Y3RRK6D/x4kERr/4Tb/4bt20OWn0w8Hhvhpl5UcqZNp735ZQ2Nre2d8q7lb39g8Mj9/iko5NMEdomCU9UL8KaciZp2zDDaS9VFIuI0240uV/43SlVmiXy0cxSGgo8kixmBBsrDVw30EygIFaY5P48b84HbtWreUugv8QvSBUKtAbuZzBMSCaoNIRjrfu+l5owx8owwum8EmSapphM8Ij2LZVYUB3my8vn6MIqQxQnypY0aKn+nMix0HomItspsBnrdW8h/uf1MxPfhjmTaWaoJKtFccaRSdAiBjRkihLDZ5Zgopi9FZExtikYG1bFhuCvv/yXdK5qfr1Wf7iuNu6KOMpwBudwCT7cQAOa0II2EJjCE7zAq5M7z86b875qLTnFzCn8gvPxDVVPk3w=</latexit>

⇠ 1

H

There is a nice classical argument by Starobinksy and many others:

Is it possible to treat the divergences in a controlled way, 
such that only the secular growth needs to be addressed?

Correlators in dS

Baumgart & Sundrum (2019)



<latexit sha1_base64="KkFpvx6AqSMSzZsYFvwc5yrvYSY=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVqV6EghePFWwttEvJptk2NJtdk9lCKf0dXjwo4tUf481/Y7bdg7Y+GObx3gyZvCCRwqDrfjuFtfWNza3idmlnd2//oHx41DJxqhlvsljGuh1Qw6VQvIkCJW8nmtMokPwxGN1m/uOYayNi9YCThPsRHSgRCkbRSn4XaUpuSNZ6bq9ccavuHGSVeDmpQI5Gr/zV7ccsjbhCJqkxHc9N0J9SjYJJPit1U8MTykZ0wDuWKhpx40/nR8/ImVX6JIy1LYVkrv7emNLImEkU2MmI4tAse5n4n9dJMbz2p0IlKXLFFg+FqSQYkywB0heaM5QTSyjTwt5K2JBqytDmVLIheMtfXiWti6pXq9buLyv1Wh5HEU7gFM7Bgyuowx00oAkMnuAZXuHNGTsvzrvzsRgtOPnOMfyB8/kDnAGRUw==</latexit>⌧ = ⌧0

Let’s say inflation is preceded by an (IR finite)  radiation  
dominated era

<latexit sha1_base64="9UhL/dcocfYhNCwYcpNx+n+P4Vo=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELxzxwSOBDZkdemHC7OxmZtaEED7BiweN8eoXefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj25nfekKleSwfzThBP6IDyUPOqLHSw32v1iuW3LI7B1klXkZKkKHeK351+zFLI5SGCap1x3MT40+oMpwJnBa6qcaEshEdYMdSSSPU/mR+6pScWaVPwljZkobM1d8TExppPY4C2xlRM9TL3kz8z+ukJrz2J1wmqUHJFovCVBATk9nfpM8VMiPGllCmuL2VsCFVlBmbTsGG4C2/vEqaF2WvUq7cXZaqN1kceTiBUzgHD66gCjWoQwMYDOAZXuHNEc6L8+58LFpzTjZzDH/gfP4A+CuNnA==</latexit>

RH

<latexit sha1_base64="vXMtpOCDnVHZWOk0zF3WJYrZiv8=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lEqseilx4r2A9oQtlsN+3S3U3Y3RRK6D/x4kERr/4Tb/4bt20OWn0w8Hhvhpl5UcqZNp735ZQ2Nre2d8q7lb39g8Mj9/iko5NMEdomCU9UL8KaciZp2zDDaS9VFIuI0240uV/43SlVmiXy0cxSGgo8kixmBBsrDVw30EygIFaY5P48b84HbtWreUugv8QvSBUKtAbuZzBMSCaoNIRjrfu+l5owx8owwum8EmSapphM8Ij2LZVYUB3my8vn6MIqQxQnypY0aKn+nMix0HomItspsBnrdW8h/uf1MxPfhjmTaWaoJKtFccaRSdAiBjRkihLDZ5Zgopi9FZExtikYG1bFhuCvv/yXdK5qfr1Wf7iuNu6KOMpwBudwCT7cQAOa0II2EJjCE7zAq5M7z86b875qLTnFzCn8gvPxDVVPk3w=</latexit>

⇠ 1

H

Correlators in dS 18

IR safe
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<latexit sha1_base64="PQnfhfTp1/4a6Umumx6uBEMzknc=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3AnEi2DNhYWEcwHJEfY2+wlS/b2jt05IYT8CBsLRWz9PXb+GzfJFZr4YODx3gwz84JECoOu++3k1tY3Nrfy24Wd3b39g+LhUdPEqWa8wWIZ63ZADZdC8QYKlLydaE6jQPJWMLqd+a0nro2I1SOOE+5HdKBEKBhFK7Xuy12k6XmvWHIr7hxklXgZKUGGeq/41e3HLI24QiapMR3PTdCfUI2CST4tdFPDE8pGdMA7lioaceNP5udOyZlV+iSMtS2FZK7+npjQyJhxFNjOiOLQLHsz8T+vk2J47U+ESlLkii0WhakkGJPZ76QvNGcox5ZQpoW9lbAh1ZShTahgQ/CWX14lzYuKV61UHy5LtZssjjycwCmUwYMrqMEd1KEBDEbwDK/w5iTOi/PufCxac042cwx/4Hz+AIW8jw4=</latexit>

L(⌧)

Correlators in dS 18



<latexit sha1_base64="PQnfhfTp1/4a6Umumx6uBEMzknc=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3AnEi2DNhYWEcwHJEfY2+wlS/b2jt05IYT8CBsLRWz9PXb+GzfJFZr4YODx3gwz84JECoOu++3k1tY3Nrfy24Wd3b39g+LhUdPEqWa8wWIZ63ZADZdC8QYKlLydaE6jQPJWMLqd+a0nro2I1SOOE+5HdKBEKBhFK7Xuy12k6XmvWHIr7hxklXgZKUGGeq/41e3HLI24QiapMR3PTdCfUI2CST4tdFPDE8pGdMA7lioaceNP5udOyZlV+iSMtS2FZK7+npjQyJhxFNjOiOLQLHsz8T+vk2J47U+ESlLkii0WhakkGJPZ76QvNGcox5ZQpoW9lbAh1ZShTahgQ/CWX14lzYuKV61UHy5LtZssjjycwCmUwYMrqMEd1KEBDEbwDK/w5iTOi/PufCxac042cwx/4Hz+AIW8jw4=</latexit>

L(⌧)

<latexit sha1_base64="JGoG8ioLykAqRYjVij45gwyr7Lw=">AAACDHicbVDLSgMxFM3UV62vqks3wSK0mzIjUl0W3XRZxT6gMwyZNNOGJpkhyQhlmA9w46+4caGIWz/AnX9j2s5CWw8EDuecy809Qcyo0rb9bRXW1jc2t4rbpZ3dvf2D8uFRV0WJxKSDIxbJfoAUYVSQjqaakX4sCeIBI71gcjPzew9EKhqJez2NicfRSNCQYqSN5Jcr0FWUwzu/Bd1QIpyiqqtRUsty4tu1zKTsuj0HXCVOTiogR9svf7nDCCecCI0ZUmrg2LH2UiQ1xYxkJTdRJEZ4gkZkYKhAnCgvnR+TwTOjDGEYSfOEhnP190SKuFJTHpgkR3qslr2Z+J83SHR45aVUxIkmAi8WhQmDOoKzZuCQSoI1mxqCsKTmrxCPkelEm/5KpgRn+eRV0j2vO4164/ai0rzO6yiCE3AKqsABl6AJWqANOgCDR/AMXsGb9WS9WO/WxyJasPKZY/AH1ucPzEKaOQ==</latexit>

⇠ RH

a(⌧)

a(⌧0)

Correlators in dS 18



<latexit sha1_base64="PQnfhfTp1/4a6Umumx6uBEMzknc=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3AnEi2DNhYWEcwHJEfY2+wlS/b2jt05IYT8CBsLRWz9PXb+GzfJFZr4YODx3gwz84JECoOu++3k1tY3Nrfy24Wd3b39g+LhUdPEqWa8wWIZ63ZADZdC8QYKlLydaE6jQPJWMLqd+a0nro2I1SOOE+5HdKBEKBhFK7Xuy12k6XmvWHIr7hxklXgZKUGGeq/41e3HLI24QiapMR3PTdCfUI2CST4tdFPDE8pGdMA7lioaceNP5udOyZlV+iSMtS2FZK7+npjQyJhxFNjOiOLQLHsz8T+vk2J47U+ESlLkii0WhakkGJPZ76QvNGcox5ZQpoW9lbAh1ZShTahgQ/CWX14lzYuKV61UHy5LtZssjjycwCmUwYMrqMEd1KEBDEbwDK/w5iTOi/PufCxac042cwx/4Hz+AIW8jw4=</latexit>

L(⌧)

<latexit sha1_base64="JGoG8ioLykAqRYjVij45gwyr7Lw=">AAACDHicbVDLSgMxFM3UV62vqks3wSK0mzIjUl0W3XRZxT6gMwyZNNOGJpkhyQhlmA9w46+4caGIWz/AnX9j2s5CWw8EDuecy809Qcyo0rb9bRXW1jc2t4rbpZ3dvf2D8uFRV0WJxKSDIxbJfoAUYVSQjqaakX4sCeIBI71gcjPzew9EKhqJez2NicfRSNCQYqSN5Jcr0FWUwzu/Bd1QIpyiqqtRUsty4tu1zKTsuj0HXCVOTiogR9svf7nDCCecCI0ZUmrg2LH2UiQ1xYxkJTdRJEZ4gkZkYKhAnCgvnR+TwTOjDGEYSfOEhnP190SKuFJTHpgkR3qslr2Z+J83SHR45aVUxIkmAi8WhQmDOoKzZuCQSoI1mxqCsKTmrxCPkelEm/5KpgRn+eRV0j2vO4164/ai0rzO6yiCE3AKqsABl6AJWqANOgCDR/AMXsGb9WS9WO/WxyJasPKZY/AH1ucPzEKaOQ==</latexit>

⇠ RH

a(⌧)

a(⌧0)

<latexit sha1_base64="9UhL/dcocfYhNCwYcpNx+n+P4Vo=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELxzxwSOBDZkdemHC7OxmZtaEED7BiweN8eoXefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj25nfekKleSwfzThBP6IDyUPOqLHSw32v1iuW3LI7B1klXkZKkKHeK351+zFLI5SGCap1x3MT40+oMpwJnBa6qcaEshEdYMdSSSPU/mR+6pScWaVPwljZkobM1d8TExppPY4C2xlRM9TL3kz8z+ukJrz2J1wmqUHJFovCVBATk9nfpM8VMiPGllCmuL2VsCFVlBmbTsGG4C2/vEqaF2WvUq7cXZaqN1kceTiBUzgHD66gCjWoQwMYDOAZXuHNEc6L8+58LFpzTjZzDH/gfP4A+CuNnA==</latexit>

RH

Correlators in dS 18



<latexit sha1_base64="PQnfhfTp1/4a6Umumx6uBEMzknc=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3AnEi2DNhYWEcwHJEfY2+wlS/b2jt05IYT8CBsLRWz9PXb+GzfJFZr4YODx3gwz84JECoOu++3k1tY3Nrfy24Wd3b39g+LhUdPEqWa8wWIZ63ZADZdC8QYKlLydaE6jQPJWMLqd+a0nro2I1SOOE+5HdKBEKBhFK7Xuy12k6XmvWHIr7hxklXgZKUGGeq/41e3HLI24QiapMR3PTdCfUI2CST4tdFPDE8pGdMA7lioaceNP5udOyZlV+iSMtS2FZK7+npjQyJhxFNjOiOLQLHsz8T+vk2J47U+ESlLkii0WhakkGJPZ76QvNGcox5ZQpoW9lbAh1ZShTahgQ/CWX14lzYuKV61UHy5LtZssjjycwCmUwYMrqMEd1KEBDEbwDK/w5iTOi/PufCxac042cwx/4Hz+AIW8jw4=</latexit>

L(⌧)

<latexit sha1_base64="JGoG8ioLykAqRYjVij45gwyr7Lw=">AAACDHicbVDLSgMxFM3UV62vqks3wSK0mzIjUl0W3XRZxT6gMwyZNNOGJpkhyQhlmA9w46+4caGIWz/AnX9j2s5CWw8EDuecy809Qcyo0rb9bRXW1jc2t4rbpZ3dvf2D8uFRV0WJxKSDIxbJfoAUYVSQjqaakX4sCeIBI71gcjPzew9EKhqJez2NicfRSNCQYqSN5Jcr0FWUwzu/Bd1QIpyiqqtRUsty4tu1zKTsuj0HXCVOTiogR9svf7nDCCecCI0ZUmrg2LH2UiQ1xYxkJTdRJEZ4gkZkYKhAnCgvnR+TwTOjDGEYSfOEhnP190SKuFJTHpgkR3qslr2Z+J83SHR45aVUxIkmAi8WhQmDOoKzZuCQSoI1mxqCsKTmrxCPkelEm/5KpgRn+eRV0j2vO4164/ai0rzO6yiCE3AKqsABl6AJWqANOgCDR/AMXsGb9WS9WO/WxyJasPKZY/AH1ucPzEKaOQ==</latexit>

⇠ RH

a(⌧)

a(⌧0)

<latexit sha1_base64="9UhL/dcocfYhNCwYcpNx+n+P4Vo=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELxzxwSOBDZkdemHC7OxmZtaEED7BiweN8eoXefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj25nfekKleSwfzThBP6IDyUPOqLHSw32v1iuW3LI7B1klXkZKkKHeK351+zFLI5SGCap1x3MT40+oMpwJnBa6qcaEshEdYMdSSSPU/mR+6pScWaVPwljZkobM1d8TExppPY4C2xlRM9TL3kz8z+ukJrz2J1wmqUHJFovCVBATk9nfpM8VMiPGllCmuL2VsCFVlBmbTsGG4C2/vEqaF2WvUq7cXZaqN1kceTiBUzgHD66gCjWoQwMYDOAZXuHNEc6L8+58LFpzTjZzDH/gfP4A+CuNnA==</latexit>

RH

Correlators in dS 18

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="PI+JrmPAwup8LbzqKuNkw6IICVQ=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpppEYXZHWGHRJdOMSEysk0JDpcEsnTH8yc2tCCK+gK6PufCBfwLdxwC4UPKtv7jmT3HODTApNjvNllVZW19Y3ypuVre2d3b3q/sGDTnPF0eOpTFUnYBqlSNAjQRI7mUIWBxLbwehm5rcfUWmRJvc0ztCP2TARoeCMzMjrEctP+9WaU3fmspfBLaAGhVr96mdvkPI8xoS4ZFp3XScjf8IUCS5xWunlGjPGR2yIXYMJi1H7k/myU/skTJVNEdrz9+/shMVaj+PAZGJGkV70ZsP/vG5O4ZU/EUmWEybcRIwX5tKm1J51tgdCISc5NsC4EmZLm0dMMU7mMhVT310suwwP53W3UW/cXdSa18UhynAEx3AGLlxCE26hBR5wEPAMb/BuRdaT9WK9/kRLVvHnEP7I+vgGc1WMGQ==</latexit>

ω →



<latexit sha1_base64="PQnfhfTp1/4a6Umumx6uBEMzknc=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoMQm3AnEi2DNhYWEcwHJEfY2+wlS/b2jt05IYT8CBsLRWz9PXb+GzfJFZr4YODx3gwz84JECoOu++3k1tY3Nrfy24Wd3b39g+LhUdPEqWa8wWIZ63ZADZdC8QYKlLydaE6jQPJWMLqd+a0nro2I1SOOE+5HdKBEKBhFK7Xuy12k6XmvWHIr7hxklXgZKUGGeq/41e3HLI24QiapMR3PTdCfUI2CST4tdFPDE8pGdMA7lioaceNP5udOyZlV+iSMtS2FZK7+npjQyJhxFNjOiOLQLHsz8T+vk2J47U+ESlLkii0WhakkGJPZ76QvNGcox5ZQpoW9lbAh1ZShTahgQ/CWX14lzYuKV61UHy5LtZssjjycwCmUwYMrqMEd1KEBDEbwDK/w5iTOi/PufCxac042cwx/4Hz+AIW8jw4=</latexit>

L(⌧)

<latexit sha1_base64="JGoG8ioLykAqRYjVij45gwyr7Lw=">AAACDHicbVDLSgMxFM3UV62vqks3wSK0mzIjUl0W3XRZxT6gMwyZNNOGJpkhyQhlmA9w46+4caGIWz/AnX9j2s5CWw8EDuecy809Qcyo0rb9bRXW1jc2t4rbpZ3dvf2D8uFRV0WJxKSDIxbJfoAUYVSQjqaakX4sCeIBI71gcjPzew9EKhqJez2NicfRSNCQYqSN5Jcr0FWUwzu/Bd1QIpyiqqtRUsty4tu1zKTsuj0HXCVOTiogR9svf7nDCCecCI0ZUmrg2LH2UiQ1xYxkJTdRJEZ4gkZkYKhAnCgvnR+TwTOjDGEYSfOEhnP190SKuFJTHpgkR3qslr2Z+J83SHR45aVUxIkmAi8WhQmDOoKzZuCQSoI1mxqCsKTmrxCPkelEm/5KpgRn+eRV0j2vO4164/ai0rzO6yiCE3AKqsABl6AJWqANOgCDR/AMXsGb9WS9WO/WxyJasPKZY/AH1ucPzEKaOQ==</latexit>

⇠ RH

a(⌧)

a(⌧0)

<latexit sha1_base64="9UhL/dcocfYhNCwYcpNx+n+P4Vo=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELxzxwSOBDZkdemHC7OxmZtaEED7BiweN8eoXefNvHGAPClbSSaWqO91dQSK4Nq777eTW1jc2t/LbhZ3dvf2D4uFRU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj25nfekKleSwfzThBP6IDyUPOqLHSw32v1iuW3LI7B1klXkZKkKHeK351+zFLI5SGCap1x3MT40+oMpwJnBa6qcaEshEdYMdSSSPU/mR+6pScWaVPwljZkobM1d8TExppPY4C2xlRM9TL3kz8z+ukJrz2J1wmqUHJFovCVBATk9nfpM8VMiPGllCmuL2VsCFVlBmbTsGG4C2/vEqaF2WvUq7cXZaqN1kceTiBUzgHD66gCjWoQwMYDOAZXuHNEc6L8+58LFpzTjZzDH/gfP4A+CuNnA==</latexit>

RH

Correlators in dS 18

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="PI+JrmPAwup8LbzqKuNkw6IICVQ=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpppEYXZHWGHRJdOMSEysk0JDpcEsnTH8yc2tCCK+gK6PufCBfwLdxwC4UPKtv7jmT3HODTApNjvNllVZW19Y3ypuVre2d3b3q/sGDTnPF0eOpTFUnYBqlSNAjQRI7mUIWBxLbwehm5rcfUWmRJvc0ztCP2TARoeCMzMjrEctP+9WaU3fmspfBLaAGhVr96mdvkPI8xoS4ZFp3XScjf8IUCS5xWunlGjPGR2yIXYMJi1H7k/myU/skTJVNEdrz9+/shMVaj+PAZGJGkV70ZsP/vG5O4ZU/EUmWEybcRIwX5tKm1J51tgdCISc5NsC4EmZLm0dMMU7mMhVT310suwwP53W3UW/cXdSa18UhynAEx3AGLlxCE26hBR5wEPAMb/BuRdaT9WK9/kRLVvHnEP7I+vgGc1WMGQ==</latexit>

ω →
<latexit sha1_base64="5ecAEaajWSr4RQmd6uV8yOkFhrE="></latexit>

→ ln

[
k1 + · · ·+ kN

a(ω)

]
↑ ln

a(ω)

a(ω0)



19Light scalar field theories

What about theories with non-derivative interactions?

Here the shift symmetry that led to secular 
growth is broken

<latexit sha1_base64="ti10yafKS45xOyPSKvl1zDcznck="></latexit>

S =

∫
d3xdω a4(ω)

[
1

2a2(ω)
ε̇2 → 1

2a2(ω)
(↑ε)2 →V(ε)

]



19Light scalar field theories

What about theories with non-derivative interactions?

Therefore, one should not trust the free theory 
all the down up <latexit sha1_base64="/wFSiaTFWWv2fEb2/y4Eh1HwpjI=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiIxcUVaY8CNCdGNS0wskEBDpsMtnTD9yczUhDS8gq6MuvOBfAHfxgG7UPCsvrnnTHLP9VPBlbbtL6u0tr6xuVXeruzs7u0fVA+POirJJEOXJSKRPZ8qFDxGV3MtsJdKpJEvsOtPbud+9xGl4kn8oKcpehEdxzzgjGozcifkmtjDas2u2wuRVXAKqEGh9rD6ORglLIsw1kxQpfqOnWovp1JzJnBWGWQKU8omdIx9gzGNUHn5YtkZOQsSSXSIZPH+nc1ppNQ08k0mojpUy958+J/Xz3Rw5eU8TjONMTMR4wWZIDoh885kxCUyLaYGKJPcbElYSCVl2lymYuo7y2VXoXNRdxr1xv1lrXVTHKIMJ3AK5+BAE1pwB21wgQGHZ3iDdyu0nqwX6/UnWrKKP8fwR9bHN2PTi2Q=</latexit>

k = 0

<latexit sha1_base64="ti10yafKS45xOyPSKvl1zDcznck="></latexit>

S =

∫
d3xdω a4(ω)

[
1

2a2(ω)
ε̇2 → 1

2a2(ω)
(↑ε)2 →V(ε)

]

Here the shift symmetry that led to secular 
growth is broken



19Light scalar field theories

<latexit sha1_base64="WJbRCXimuFZPCkZUdF4NBhLynVo=">AAAB83icbZDNSsNAFIVv6l+tf1GXbgaL4KokItVl0Y2Ciyr2B5oQJtNJO3QmCTOTQgl9El2JuvNNfAHfxmnNQlvP6pt7zsC9J0w5U9pxvqzSyura+kZ5s7K1vbO7Z+8ftFWSSUJbJOGJ7IZYUc5i2tJMc9pNJcUi5LQTjq5nfmdMpWJJ/KgnKfUFHsQsYgRrMwps27sz4T4Ock8KdPswDeyqU3PmQsvgFlCFQs3A/vT6CckEjTXhWKme66Taz7HUjHA6rXiZoikmIzygPYMxFlT5+XzzKTqJEon0kKL5+3c2x0KpiQhNRmA9VIvebPif18t0dOnnLE4zTWNiIsaLMo50gmYFoD6TlGg+MYCJZGZLRIZYYqJNTRVzvrt47DK0z2puvVa/P682rooiynAEx3AKLlxAA26gCS0gMIZneIN3K7OerBfr9Sdasoo/h/BH1sc3zUWQ1Q==</latexit>

!IR
<latexit sha1_base64="gOSRXHUZFrBjXoZKlzcYIEc5Z6o=">AAAB4nicbZDNTgIxFIXv4B/iH+rSTSMxcUVmjEEXLohuXEIiPwlMSKfcgYbOdNJ2TMiEF9CVUXc+ki/g21hwFgqe1dd7TpN7bpAIro3rfjmFtfWNza3idmlnd2//oHx41NYyVQxbTAqpugHVKHiMLcONwG6ikEaBwE4wuZv7nUdUmsv4wUwT9CM6innIGTV21LwZlCtu1V2IrIKXQwVyNQblz/5QsjTC2DBBte55bmL8jCrDmcBZqZ9qTCib0BH2LMY0Qu1ni0Vn5CyUipgxksX7dzajkdbTKLCZiJqxXvbmw/+8XmrCaz/jcZIajJmNWC9MBTGSzPuSIVfIjJhaoExxuyVhY6ooM/YqJVvfWy67Cu2Lqler1pqXlfptfoginMApnIMHV1CHe2hACxggPMMbvDtD58l5cV5/ogUn/3MMf+R8fAOFQ4pg</latexit>

<

What about theories with non-derivative interactions?

<latexit sha1_base64="oDNL49E2hn0PBFXpFVIWy0NGhf8=">AAAB7XicbZDNTgIxFIXv+Iv4h7p000hMcIMzxqBLohuXmMhPwkzIndKBhs500nZMCOExdGXUnS/jC/g2FpyFgmf19Z7T5J4bpoJr47pfzsrq2vrGZmGruL2zu7dfOjhsaZkpyppUCqk6IWomeMKahhvBOqliGIeCtcPR7cxvPzKluUwezDhlQYyDhEecorEjf0TOCVZ8g9kZ6ZXKbtWdiyyDl0MZcjV6pU+/L2kWs8RQgVp3PTc1wQSV4VSwadHPNEuRjnDAuhYTjJkOJvOdp+Q0koqYISPz9+/sBGOtx3FoMzGaoV70ZsP/vG5moutgwpM0MyyhNmK9KBPESDKrTvpcMWrE2AJSxe2WhA5RITX2QEVb31ssuwyti6pXq9buL8v1m/wQBTiGE6iAB1dQhztoQBMopPAMb/DuSOfJeXFef6IrTv7nCP7I+fgGyFKN5A==</latexit>

k/a(ω)

<latexit sha1_base64="ti10yafKS45xOyPSKvl1zDcznck="></latexit>

S =

∫
d3xdω a4(ω)

[
1

2a2(ω)
ε̇2 → 1

2a2(ω)
(↑ε)2 →V(ε)

]

Here the shift symmetry that led to secular 
growth is broken

There must exist a lengthscale               beyond which 
the evolution becomes strongly nonlinear

<latexit sha1_base64="dqKsZXcOro+RJSvNNVMBt/j2vqI=">AAACBnicbVC7TsNAEDzzDOEVoKQ5ESHRENkIBcoIGpAoAiIPKTbR+bxOTjk/dHdGiiz38DNQIaDjA/gB/oaLcQEJU83uzK52x405k8o0v4y5+YXFpeXSSnl1bX1js7K13ZZRIii0aMQj0XWJBM5CaCmmOHRjASRwOXTc0flE79yDkCwKb9U4Bicgg5D5jBKlW/1KNbXzJakAL8P2lZ70SD+1RYAvb7K79NDKMu0ya2YOPEusglRRgWa/8ml7EU0CCBXlRMqeZcbKSYlQjHLIynYiISZ0RAbQ0zQkAUgnze/I8L4fCayGgPP6tzclgZTjwNWegKihnNYmzf+0XqL8UydlYZwoCKm2aM1POFYRnmSCPSaAKj7WhFDB9JWYDokgVOnkyvp9a/rZWdI+qln1Wv36uNo4K4IooV20hw6QhU5QA12gJmohih7RM3pD78aD8WS8GK8/1jmjmNlBf2B8fAN2qJkN</latexit>

!→1
IR

Therefore, one should not trust the free theory 
all the down up <latexit sha1_base64="/wFSiaTFWWv2fEb2/y4Eh1HwpjI=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiIxcUVaY8CNCdGNS0wskEBDpsMtnTD9yczUhDS8gq6MuvOBfAHfxgG7UPCsvrnnTHLP9VPBlbbtL6u0tr6xuVXeruzs7u0fVA+POirJJEOXJSKRPZ8qFDxGV3MtsJdKpJEvsOtPbud+9xGl4kn8oKcpehEdxzzgjGozcifkmtjDas2u2wuRVXAKqEGh9rD6ORglLIsw1kxQpfqOnWovp1JzJnBWGWQKU8omdIx9gzGNUHn5YtkZOQsSSXSIZPH+nc1ppNQ08k0mojpUy958+J/Xz3Rw5eU8TjONMTMR4wWZIDoh885kxCUyLaYGKJPcbElYSCVl2lymYuo7y2VXoXNRdxr1xv1lrXVTHKIMJ3AK5+BAE1pwB21wgQGHZ3iDdyu0nqwX6/UnWrKKP8fwR9bHN2PTi2Q=</latexit>

k = 0



20Light scalar field theories
<latexit sha1_base64="ti10yafKS45xOyPSKvl1zDcznck="></latexit>

S =

∫
d3xdω a4(ω)

[
1

2a2(ω)
ε̇2 → 1

2a2(ω)
(↑ε)2 →V(ε)

]



20

<latexit sha1_base64="ti10yafKS45xOyPSKvl1zDcznck="></latexit>

S =

∫
d3xdω a4(ω)

[
1

2a2(ω)
ε̇2 → 1

2a2(ω)
(↑ε)2 →V(ε)

]

Light scalar field theories



20

<latexit sha1_base64="zb0dQTZxXwHxehkpncKdMEgIE5o=">AAAB/nicbVDLSgMxFM34rPU1Kq7cBIvgxjIjUl0W3Ci4qGIf0BmHTCbThiaZIckIZRjwV9y4UMSt3+HOvzF9LLT1QOBwzrncmxOmjCrtON/WwuLS8spqaa28vrG5tW3v7LZUkklMmjhhieyESBFGBWlqqhnppJIgHjLSDgeXI7/9SKSiibjXw5T4HPUEjSlG2kiBve/dmHCEHvITtwhyT3J4fVcEdsWpOmPAeeJOSQVM0QjsLy9KcMaJ0Jghpbquk2o/R1JTzEhR9jJFUoQHqEe6hgrEifLz8fkFPDJKBONEmic0HKu/J3LElRry0CQ50n01643E/7xupuMLP6cizTQReLIozhjUCRx1ASMqCdZsaAjCkppbIe4jibA2jZVNCe7sl+dJ67Tq1qq127NKvTatowQOwCE4Bi44B3VwBRqgCTDIwTN4BW/Wk/VivVsfk+iCNZ3ZA39gff4AZQeVGg==</latexit>

⇤�1
IR

Light scalar field theories



20

<latexit sha1_base64="zb0dQTZxXwHxehkpncKdMEgIE5o=">AAAB/nicbVDLSgMxFM34rPU1Kq7cBIvgxjIjUl0W3Ci4qGIf0BmHTCbThiaZIckIZRjwV9y4UMSt3+HOvzF9LLT1QOBwzrncmxOmjCrtON/WwuLS8spqaa28vrG5tW3v7LZUkklMmjhhieyESBFGBWlqqhnppJIgHjLSDgeXI7/9SKSiibjXw5T4HPUEjSlG2kiBve/dmHCEHvITtwhyT3J4fVcEdsWpOmPAeeJOSQVM0QjsLy9KcMaJ0Jghpbquk2o/R1JTzEhR9jJFUoQHqEe6hgrEifLz8fkFPDJKBONEmic0HKu/J3LElRry0CQ50n01643E/7xupuMLP6cizTQReLIozhjUCRx1ASMqCdZsaAjCkppbIe4jibA2jZVNCe7sl+dJ67Tq1qq127NKvTatowQOwCE4Bi44B3VwBRqgCTDIwTN4BW/Wk/VivVsfk+iCNZ3ZA39gff4AZQeVGg==</latexit>

⇤�1
IR

Light scalar field theories



20

<latexit sha1_base64="zb0dQTZxXwHxehkpncKdMEgIE5o=">AAAB/nicbVDLSgMxFM34rPU1Kq7cBIvgxjIjUl0W3Ci4qGIf0BmHTCbThiaZIckIZRjwV9y4UMSt3+HOvzF9LLT1QOBwzrncmxOmjCrtON/WwuLS8spqaa28vrG5tW3v7LZUkklMmjhhieyESBFGBWlqqhnppJIgHjLSDgeXI7/9SKSiibjXw5T4HPUEjSlG2kiBve/dmHCEHvITtwhyT3J4fVcEdsWpOmPAeeJOSQVM0QjsLy9KcMaJ0Jghpbquk2o/R1JTzEhR9jJFUoQHqEe6hgrEifLz8fkFPDJKBONEmic0HKu/J3LElRry0CQ50n01643E/7xupuMLP6cizTQReLIozhjUCRx1ASMqCdZsaAjCkppbIe4jibA2jZVNCe7sl+dJ67Tq1qq127NKvTatowQOwCE4Bi44B3VwBRqgCTDIwTN4BW/Wk/VivVsfk+iCNZ3ZA39gff4AZQeVGg==</latexit>

⇤�1
IR

Light scalar field theories



20

<latexit sha1_base64="zb0dQTZxXwHxehkpncKdMEgIE5o=">AAAB/nicbVDLSgMxFM34rPU1Kq7cBIvgxjIjUl0W3Ci4qGIf0BmHTCbThiaZIckIZRjwV9y4UMSt3+HOvzF9LLT1QOBwzrncmxOmjCrtON/WwuLS8spqaa28vrG5tW3v7LZUkklMmjhhieyESBFGBWlqqhnppJIgHjLSDgeXI7/9SKSiibjXw5T4HPUEjSlG2kiBve/dmHCEHvITtwhyT3J4fVcEdsWpOmPAeeJOSQVM0QjsLy9KcMaJ0Jghpbquk2o/R1JTzEhR9jJFUoQHqEe6hgrEifLz8fkFPDJKBONEmic0HKu/J3LElRry0CQ50n01643E/7xupuMLP6cizTQReLIozhjUCRx1ASMqCdZsaAjCkppbIe4jibA2jZVNCe7sl+dJ67Tq1qq127NKvTatowQOwCE4Bi44B3VwBRqgCTDIwTN4BW/Wk/VivVsfk+iCNZ3ZA39gff4AZQeVGg==</latexit>

⇤�1
IR

Light scalar field theories



20

<latexit sha1_base64="zb0dQTZxXwHxehkpncKdMEgIE5o=">AAAB/nicbVDLSgMxFM34rPU1Kq7cBIvgxjIjUl0W3Ci4qGIf0BmHTCbThiaZIckIZRjwV9y4UMSt3+HOvzF9LLT1QOBwzrncmxOmjCrtON/WwuLS8spqaa28vrG5tW3v7LZUkklMmjhhieyESBFGBWlqqhnppJIgHjLSDgeXI7/9SKSiibjXw5T4HPUEjSlG2kiBve/dmHCEHvITtwhyT3J4fVcEdsWpOmPAeeJOSQVM0QjsLy9KcMaJ0Jghpbquk2o/R1JTzEhR9jJFUoQHqEe6hgrEifLz8fkFPDJKBONEmic0HKu/J3LElRry0CQ50n01643E/7xupuMLP6cizTQReLIozhjUCRx1ASMqCdZsaAjCkppbIe4jibA2jZVNCe7sl+dJ67Tq1qq127NKvTatowQOwCE4Bi44B3VwBRqgCTDIwTN4BW/Wk/VivVsfk+iCNZ3ZA39gff4AZQeVGg==</latexit>

⇤�1
IR

Light scalar field theories



20

<latexit sha1_base64="zb0dQTZxXwHxehkpncKdMEgIE5o=">AAAB/nicbVDLSgMxFM34rPU1Kq7cBIvgxjIjUl0W3Ci4qGIf0BmHTCbThiaZIckIZRjwV9y4UMSt3+HOvzF9LLT1QOBwzrncmxOmjCrtON/WwuLS8spqaa28vrG5tW3v7LZUkklMmjhhieyESBFGBWlqqhnppJIgHjLSDgeXI7/9SKSiibjXw5T4HPUEjSlG2kiBve/dmHCEHvITtwhyT3J4fVcEdsWpOmPAeeJOSQVM0QjsLy9KcMaJ0Jghpbquk2o/R1JTzEhR9jJFUoQHqEe6hgrEifLz8fkFPDJKBONEmic0HKu/J3LElRry0CQ50n01643E/7xupuMLP6cizTQReLIozhjUCRx1ASMqCdZsaAjCkppbIe4jibA2jZVNCe7sl+dJ67Tq1qq127NKvTatowQOwCE4Bi44B3VwBRqgCTDIwTN4BW/Wk/VivVsfk+iCNZ3ZA39gff4AZQeVGg==</latexit>

⇤�1
IR

Light scalar field theories

Now this mode  
is IR safe



20

<latexit sha1_base64="zb0dQTZxXwHxehkpncKdMEgIE5o=">AAAB/nicbVDLSgMxFM34rPU1Kq7cBIvgxjIjUl0W3Ci4qGIf0BmHTCbThiaZIckIZRjwV9y4UMSt3+HOvzF9LLT1QOBwzrncmxOmjCrtON/WwuLS8spqaa28vrG5tW3v7LZUkklMmjhhieyESBFGBWlqqhnppJIgHjLSDgeXI7/9SKSiibjXw5T4HPUEjSlG2kiBve/dmHCEHvITtwhyT3J4fVcEdsWpOmPAeeJOSQVM0QjsLy9KcMaJ0Jghpbquk2o/R1JTzEhR9jJFUoQHqEe6hgrEifLz8fkFPDJKBONEmic0HKu/J3LElRry0CQ50n01643E/7xupuMLP6cizTQReLIozhjUCRx1ASMqCdZsaAjCkppbIe4jibA2jZVNCe7sl+dJ67Tq1qq127NKvTatowQOwCE4Bi44B3VwBRqgCTDIwTN4BW/Wk/VivVsfk+iCNZ3ZA39gff4AZQeVGg==</latexit>

⇤�1
IR

Light scalar field theories



20

<latexit sha1_base64="zb0dQTZxXwHxehkpncKdMEgIE5o=">AAAB/nicbVDLSgMxFM34rPU1Kq7cBIvgxjIjUl0W3Ci4qGIf0BmHTCbThiaZIckIZRjwV9y4UMSt3+HOvzF9LLT1QOBwzrncmxOmjCrtON/WwuLS8spqaa28vrG5tW3v7LZUkklMmjhhieyESBFGBWlqqhnppJIgHjLSDgeXI7/9SKSiibjXw5T4HPUEjSlG2kiBve/dmHCEHvITtwhyT3J4fVcEdsWpOmPAeeJOSQVM0QjsLy9KcMaJ0Jghpbquk2o/R1JTzEhR9jJFUoQHqEe6hgrEifLz8fkFPDJKBONEmic0HKu/J3LElRry0CQ50n01643E/7xupuMLP6cizTQReLIozhjUCRx1ASMqCdZsaAjCkppbIe4jibA2jZVNCe7sl+dJ67Tq1qq127NKvTatowQOwCE4Bi44B3VwBRqgCTDIwTN4BW/Wk/VivVsfk+iCNZ3ZA39gff4AZQeVGg==</latexit>

⇤�1
IR

Light scalar field theories



20

<latexit sha1_base64="zb0dQTZxXwHxehkpncKdMEgIE5o=">AAAB/nicbVDLSgMxFM34rPU1Kq7cBIvgxjIjUl0W3Ci4qGIf0BmHTCbThiaZIckIZRjwV9y4UMSt3+HOvzF9LLT1QOBwzrncmxOmjCrtON/WwuLS8spqaa28vrG5tW3v7LZUkklMmjhhieyESBFGBWlqqhnppJIgHjLSDgeXI7/9SKSiibjXw5T4HPUEjSlG2kiBve/dmHCEHvITtwhyT3J4fVcEdsWpOmPAeeJOSQVM0QjsLy9KcMaJ0Jghpbquk2o/R1JTzEhR9jJFUoQHqEe6hgrEifLz8fkFPDJKBONEmic0HKu/J3LElRry0CQ50n01643E/7xupuMLP6cizTQReLIozhjUCRx1ASMqCdZsaAjCkppbIe4jibA2jZVNCe7sl+dJ67Tq1qq127NKvTatowQOwCE4Bi44B3VwBRqgCTDIwTN4BW/Wk/VivVsfk+iCNZ3ZA39gff4AZQeVGg==</latexit>

⇤�1
IR

Light scalar field theories



20Light scalar field theories

<latexit sha1_base64="zb0dQTZxXwHxehkpncKdMEgIE5o=">AAAB/nicbVDLSgMxFM34rPU1Kq7cBIvgxjIjUl0W3Ci4qGIf0BmHTCbThiaZIckIZRjwV9y4UMSt3+HOvzF9LLT1QOBwzrncmxOmjCrtON/WwuLS8spqaa28vrG5tW3v7LZUkklMmjhhieyESBFGBWlqqhnppJIgHjLSDgeXI7/9SKSiibjXw5T4HPUEjSlG2kiBve/dmHCEHvITtwhyT3J4fVcEdsWpOmPAeeJOSQVM0QjsLy9KcMaJ0Jghpbquk2o/R1JTzEhR9jJFUoQHqEe6hgrEifLz8fkFPDJKBONEmic0HKu/J3LElRry0CQ50n01643E/7xupuMLP6cizTQReLIozhjUCRx1ASMqCdZsaAjCkppbIe4jibA2jZVNCe7sl+dJ67Tq1qq127NKvTatowQOwCE4Bi44B3VwBRqgCTDIwTN4BW/Wk/VivVsfk+iCNZ3ZA39gff4AZQeVGg==</latexit>

⇤�1
IR



20Light scalar field theories

<latexit sha1_base64="zb0dQTZxXwHxehkpncKdMEgIE5o=">AAAB/nicbVDLSgMxFM34rPU1Kq7cBIvgxjIjUl0W3Ci4qGIf0BmHTCbThiaZIckIZRjwV9y4UMSt3+HOvzF9LLT1QOBwzrncmxOmjCrtON/WwuLS8spqaa28vrG5tW3v7LZUkklMmjhhieyESBFGBWlqqhnppJIgHjLSDgeXI7/9SKSiibjXw5T4HPUEjSlG2kiBve/dmHCEHvITtwhyT3J4fVcEdsWpOmPAeeJOSQVM0QjsLy9KcMaJ0Jghpbquk2o/R1JTzEhR9jJFUoQHqEe6hgrEifLz8fkFPDJKBONEmic0HKu/J3LElRry0CQ50n01643E/7xupuMLP6cizTQReLIozhjUCRx1ASMqCdZsaAjCkppbIe4jibA2jZVNCe7sl+dJ67Tq1qq127NKvTatowQOwCE4Bi44B3VwBRqgCTDIwTN4BW/Wk/VivVsfk+iCNZ3ZA39gff4AZQeVGg==</latexit>

⇤�1
IR

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="PI+JrmPAwup8LbzqKuNkw6IICVQ=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpppEYXZHWGHRJdOMSEysk0JDpcEsnTH8yc2tCCK+gK6PufCBfwLdxwC4UPKtv7jmT3HODTApNjvNllVZW19Y3ypuVre2d3b3q/sGDTnPF0eOpTFUnYBqlSNAjQRI7mUIWBxLbwehm5rcfUWmRJvc0ztCP2TARoeCMzMjrEctP+9WaU3fmspfBLaAGhVr96mdvkPI8xoS4ZFp3XScjf8IUCS5xWunlGjPGR2yIXYMJi1H7k/myU/skTJVNEdrz9+/shMVaj+PAZGJGkV70ZsP/vG5O4ZU/EUmWEybcRIwX5tKm1J51tgdCISc5NsC4EmZLm0dMMU7mMhVT310suwwP53W3UW/cXdSa18UhynAEx3AGLlxCE26hBR5wEPAMb/BuRdaT9WK9/kRLVvHnEP7I+vgGc1WMGQ==</latexit>

ω →



20Light scalar field theories

<latexit sha1_base64="zb0dQTZxXwHxehkpncKdMEgIE5o=">AAAB/nicbVDLSgMxFM34rPU1Kq7cBIvgxjIjUl0W3Ci4qGIf0BmHTCbThiaZIckIZRjwV9y4UMSt3+HOvzF9LLT1QOBwzrncmxOmjCrtON/WwuLS8spqaa28vrG5tW3v7LZUkklMmjhhieyESBFGBWlqqhnppJIgHjLSDgeXI7/9SKSiibjXw5T4HPUEjSlG2kiBve/dmHCEHvITtwhyT3J4fVcEdsWpOmPAeeJOSQVM0QjsLy9KcMaJ0Jghpbquk2o/R1JTzEhR9jJFUoQHqEe6hgrEifLz8fkFPDJKBONEmic0HKu/J3LElRry0CQ50n01643E/7xupuMLP6cizTQReLIozhjUCRx1ASMqCdZsaAjCkppbIe4jibA2jZVNCe7sl+dJ67Tq1qq127NKvTatowQOwCE4Bi44B3VwBRqgCTDIwTN4BW/Wk/VivVsfk+iCNZ3ZA39gff4AZQeVGg==</latexit>

⇤�1
IR

<latexit sha1_base64="sJiTZ96rabJl+MWw386Cm+KLT+k=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42vf75YpX9ebAq8TPSQVyNPrlr94gpqlkylJBjOn6XmKDjGjLqWDTUi81LCF0TIas66gikpkgmx88xWdOGeAo1q6UxXP190RGpDETGbpOSezILHsz8T+vm9roOsi4SlLLFF0silKBbYxn3+MB14xaMXGEUM3drZiOiCbUuoxKLgR/+eVV0rqo+rVq7f6yUr/J4yjCCZzCOfhwBXW4gwY0gYKEZ3iFN6TRC3pHH4vWAspnjuEP0OcPSLmQFg==</latexit>

k1
<latexit sha1_base64="Mx8uLKkn1wLL3tatEEtdvaLw9o4=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hd0g0WPQi8cI5iHJEmYns8mQeSwzs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1Rwpmxvv/tra1vbG5tF3aKu3v7B4elo+OWUakmtEkUV7oTYUM5k7RpmeW0k2iKRcRpOxrfzvz2E9WGKflgJwkNBR5KFjOCrZMes14Uo/G0X+2Xyn7FnwOtkiAnZcjR6Je+egNFUkGlJRwb0w38xIYZ1pYRTqfFXmpogskYD2nXUYkFNWE2P3iKzp0yQLHSrqRFc/X3RIaFMRMRuU6B7cgsezPxP6+b2vg6zJhMUkslWSyKU46sQrPv0YBpSiyfOIKJZu5WREZYY2JdRkUXQrD88ippVStBrVK7vyzXb/I4CnAKZ3ABAVxBHe6gAU0gIOAZXuHN096L9+59LFrXvHzmBP7A+/wBSj2QFw==</latexit>

k2
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn
<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="PI+JrmPAwup8LbzqKuNkw6IICVQ=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpppEYXZHWGHRJdOMSEysk0JDpcEsnTH8yc2tCCK+gK6PufCBfwLdxwC4UPKtv7jmT3HODTApNjvNllVZW19Y3ypuVre2d3b3q/sGDTnPF0eOpTFUnYBqlSNAjQRI7mUIWBxLbwehm5rcfUWmRJvc0ztCP2TARoeCMzMjrEctP+9WaU3fmspfBLaAGhVr96mdvkPI8xoS4ZFp3XScjf8IUCS5xWunlGjPGR2yIXYMJi1H7k/myU/skTJVNEdrz9+/shMVaj+PAZGJGkV70ZsP/vG5O4ZU/EUmWEybcRIwX5tKm1J51tgdCISc5NsC4EmZLm0dMMU7mMhVT310suwwP53W3UW/cXdSa18UhynAEx3AGLlxCE26hBR5wEPAMb/BuRdaT9WK9/kRLVvHnEP7I+vgGc1WMGQ==</latexit>

ω →

<latexit sha1_base64="SqDOzvZo/1/dcdJJPwhqZmjTgyc="></latexit>

→ ln

[
k1 + · · ·+ kN

a(ω)

]
↑ ln

H

!IR



21Light scalar field theories
There is an associated mass scale

<latexit sha1_base64="GMrdT5+3mubRb6ozkuX/e6eONXY="></latexit>

m
2
IR =

3H2

2 ln(H/!IR)



21Light scalar field theories

<latexit sha1_base64="bDKeITIa2sMa1nijgqPyF8sxHGE="></latexit>

S =

∫
d3xdω a4(ω)

[
1

2a2(ω)
ε̇2 → 1

2a2(ω)
(↑ε)2 →1

2
m2ε2

]
Thus, to regulate the IR perform perturbation theory with a mass:

There is an associated mass scale
<latexit sha1_base64="GMrdT5+3mubRb6ozkuX/e6eONXY="></latexit>

m
2
IR =

3H2

2 ln(H/!IR)



21Light scalar field theories

<latexit sha1_base64="sO7pYG/MT31WemMt1eqkRAmx6ds="></latexit>

|fk(ω)|2 → 1

k3

(
k|ω |

)2m2
/3H2

<latexit sha1_base64="bDKeITIa2sMa1nijgqPyF8sxHGE="></latexit>

S =

∫
d3xdω a4(ω)

[
1

2a2(ω)
ε̇2 → 1

2a2(ω)
(↑ε)2 →1

2
m2ε2

]

In the long wavelength regime one has

There is an associated mass scale
<latexit sha1_base64="GMrdT5+3mubRb6ozkuX/e6eONXY="></latexit>

m
2
IR =

3H2

2 ln(H/!IR)

Thus, to regulate the IR perform perturbation theory with a mass:



21Light scalar field theories

<latexit sha1_base64="sO7pYG/MT31WemMt1eqkRAmx6ds="></latexit>

|fk(ω)|2 → 1

k3

(
k|ω |

)2m2
/3H2

<latexit sha1_base64="bDKeITIa2sMa1nijgqPyF8sxHGE="></latexit>

S =

∫
d3xdω a4(ω)

[
1

2a2(ω)
ε̇2 → 1

2a2(ω)
(↑ε)2 →1

2
m2ε2

]

In the long wavelength regime one has

If                                  then external legs are effectively massless
<latexit sha1_base64="9RL1Ige1HgBLj0ufQfHK6LtmFNo=">AAAB+HicdVDLTsJAFJ3iC/FVNa7cTCQmrpq2YMEd0Y3u0MgjoUimwwATZtpmZmqCDf+iK6Pu/A5/wL9xipio0bM695xzk3tPEDMqlW2/G7mFxaXllfxqYW19Y3PL3N5pyigRmDRwxCLRDpAkjIakoahipB0LgnjASCsYn2V+65YISaPwWk1i0uVoGNIBxUhpqWfu8RsX+oxB3kt9weHF1VQLPbNoWydVzz12oW3ZdsUteRlxK2W3BB2tZCiCOeo9883vRzjhJFSYISk7jh2rboqEopiRacFPJIkRHqMh6WgaIk5kN52dP4WHg0hANSJwNn/PpohLOeGBznCkRvK3l4l/eZ1EDardlIZxokiIdUR7g4RBFcGsBdingmDFJpogLKi+EuIREggr3VVBv//1I/yfNF3L8Szvslysnc6LyIN9cACOgAMqoAbOQR00AAYpeADP4MW4M+6NR+PpM5oz5ju74AeM1w9pj5I8</latexit>

m2 → m2
IR

There is an associated mass scale
<latexit sha1_base64="GMrdT5+3mubRb6ozkuX/e6eONXY="></latexit>

m
2
IR =

3H2

2 ln(H/!IR)

Thus, to regulate the IR perform perturbation theory with a mass:



21Light scalar field theories

<latexit sha1_base64="sO7pYG/MT31WemMt1eqkRAmx6ds="></latexit>

|fk(ω)|2 → 1

k3

(
k|ω |

)2m2
/3H2

<latexit sha1_base64="bDKeITIa2sMa1nijgqPyF8sxHGE="></latexit>

S =

∫
d3xdω a4(ω)

[
1

2a2(ω)
ε̇2 → 1

2a2(ω)
(↑ε)2 →1

2
m2ε2

]

In the long wavelength regime one has

If                                  then external legs are effectively massless
<latexit sha1_base64="9RL1Ige1HgBLj0ufQfHK6LtmFNo=">AAAB+HicdVDLTsJAFJ3iC/FVNa7cTCQmrpq2YMEd0Y3u0MgjoUimwwATZtpmZmqCDf+iK6Pu/A5/wL9xipio0bM695xzk3tPEDMqlW2/G7mFxaXllfxqYW19Y3PL3N5pyigRmDRwxCLRDpAkjIakoahipB0LgnjASCsYn2V+65YISaPwWk1i0uVoGNIBxUhpqWfu8RsX+oxB3kt9weHF1VQLPbNoWydVzz12oW3ZdsUteRlxK2W3BB2tZCiCOeo9883vRzjhJFSYISk7jh2rboqEopiRacFPJIkRHqMh6WgaIk5kN52dP4WHg0hANSJwNn/PpohLOeGBznCkRvK3l4l/eZ1EDardlIZxokiIdUR7g4RBFcGsBdingmDFJpogLKi+EuIREggr3VVBv//1I/yfNF3L8Szvslysnc6LyIN9cACOgAMqoAbOQR00AAYpeADP4MW4M+6NR+PpM5oz5ju74AeM1w9pj5I8</latexit>

m2 → m2
IR

There is an associated mass scale
<latexit sha1_base64="GMrdT5+3mubRb6ozkuX/e6eONXY="></latexit>

m
2
IR =

3H2

2 ln(H/!IR)

Thus, to regulate the IR perform perturbation theory with a mass:

However, loops are regulated by          in a dS invariant way

(Recall Zhong-Zhi talk)

<latexit sha1_base64="R7MR130N+vdS3Dyk8jAREgnGc2M=">AAAB4nicdVDLSsNAFJ3UV62vqks3g0VwFZK0pnVXdOOyBfuANpTJ9KYdOnkwMxFK6A/oStSdn+QP+DdOagUVPatzzzkX7rl+wplUlvVuFNbWNza3itulnd29/YPy4VFXxqmg0KExj0XfJxI4i6CjmOLQTwSQ0OfQ82fXud+7AyFZHN2qeQJeSCYRCxglSkvtcFSuWOZlw3UuHGyZllV3qm5OnHrNqWJbKzkqaIXWqPw2HMc0DSFSlBMpB7aVKC8jQjHKYVEaphISQmdkAgNNIxKC9LLloQt8FsQCqyng5fw9m5FQynno60xI1FT+9nLxL2+QqqDhZSxKUgUR1RHtBSnHKsZ5XzxmAqjic00IFUxfiemUCEKV/kpJ1//qiP8nXce0XdNt1yrNq9UjiugEnaJzZKM6aqIb1EIdRBGgB/SMXoyxcW88Gk+f0YKx2jlGP2C8fgAvwYrV</latexit>m



22Light scalar field theories

<latexit sha1_base64="9isPPU5jp/vwIBeBhjMu7bZKql4=">AAACC3icbVDLSgMxFL1TX7W+Rl26CRZpBS0zIlUQoehClxXsA9pSMmmmDc08SDJimfYT9Gd0JerOnT/g35jWWWjr2dyTe86FnOOEnEllWV9Gam5+YXEpvZxZWV1b3zA3t6oyiAShFRLwQNQdLClnPq0opjith4Jiz+G05vQvx3rtjgrJAv9WDULa8nDXZy4jWOlV28xfofwwbjouuh8dJjM3RGeoqXCEDiYjt4/OUdvMWgVrAjRL7IRkIUG5bX42OwGJPOorwrGUDdsKVSvGQjHC6SjTjCQNMenjLm1o6mOPylY8STRCe24gkOpRNHn/9sbYk3LgOdrjYdWT09p4+Z/WiJR72oqZH0aK+kRbtOZGHKkAjYtBHSYoUXygCSaC6V8i0sMCE6Xry+j49nTYWVI9KtjFQvHmOFu6SIpIww7sQh5sOIESXEMZKkDgEZ7hDd6NB+PJeDFef6wpI7nZhj8wPr4BlN6YHg==</latexit>

G(|x→ x→|; ω, ω →) =

<latexit sha1_base64="HObdeiTIUdd7fXLAGp5Oo94HMww="></latexit>

1

2ω2

∫ →

0

dk

k

(
k3fk(ε)f

↑
k (ε

↓)
sin(k|x→ x↓|)

k|x→ x↓|

)



22Light scalar field theories

<latexit sha1_base64="9isPPU5jp/vwIBeBhjMu7bZKql4=">AAACC3icbVDLSgMxFL1TX7W+Rl26CRZpBS0zIlUQoehClxXsA9pSMmmmDc08SDJimfYT9Gd0JerOnT/g35jWWWjr2dyTe86FnOOEnEllWV9Gam5+YXEpvZxZWV1b3zA3t6oyiAShFRLwQNQdLClnPq0opjith4Jiz+G05vQvx3rtjgrJAv9WDULa8nDXZy4jWOlV28xfofwwbjouuh8dJjM3RGeoqXCEDiYjt4/OUdvMWgVrAjRL7IRkIUG5bX42OwGJPOorwrGUDdsKVSvGQjHC6SjTjCQNMenjLm1o6mOPylY8STRCe24gkOpRNHn/9sbYk3LgOdrjYdWT09p4+Z/WiJR72oqZH0aK+kRbtOZGHKkAjYtBHSYoUXygCSaC6V8i0sMCE6Xry+j49nTYWVI9KtjFQvHmOFu6SIpIww7sQh5sOIESXEMZKkDgEZ7hDd6NB+PJeDFef6wpI7nZhj8wPr4BlN6YHg==</latexit>

G(|x→ x→|; ω, ω →) =

<latexit sha1_base64="HObdeiTIUdd7fXLAGp5Oo94HMww="></latexit>

1

2ω2

∫ →

0

dk

k

(
k3fk(ε)f

↑
k (ε

↓)
sin(k|x→ x↓|)

k|x→ x↓|

)

<latexit sha1_base64="Uv512yMJ3bhxir9ZN/gH3mLmsLg="></latexit>

=
H

2

8ω2

[
1

1→ Z
→ ln(1→ Z)+3

H
2

m2

]
(With a mass            )

<latexit sha1_base64="oD9B3sv0IYNMEENSeCd7uEitGjQ=">AAAB4nicbZDNTgIxFIXv4B/iH+rSTSMxcUVmjAGXRDcuIZGfBCakU+5AQzszaTsmZMIL6MqoOx/JF/BtLDgLBc/q6z2nyT03SATXxnW/nMLG5tb2TnG3tLd/cHhUPj7p6DhVDNssFrHqBVSj4BG2DTcCe4lCKgOB3WB6t/C7j6g0j6MHM0vQl3Qc8ZAzauyoJYflilt1lyLr4OVQgVzNYflzMIpZKjEyTFCt+56bGD+jynAmcF4apBoTyqZ0jH2LEZWo/Wy56JxchLEiZoJk+f6dzajUeiYDm5HUTPSqtxj+5/VTE974GY+S1GDEbMR6YSqIicmiLxlxhcyImQXKFLdbEjahijJjr1Ky9b3VsuvQuap6tWqtdV1p3OaHKMIZnMMleFCHBtxDE9rAAOEZ3uDdGTlPzovz+hMtOPmfU/gj5+MbzmGKkQ==</latexit>m



22Light scalar field theories

<latexit sha1_base64="9isPPU5jp/vwIBeBhjMu7bZKql4=">AAACC3icbVDLSgMxFL1TX7W+Rl26CRZpBS0zIlUQoehClxXsA9pSMmmmDc08SDJimfYT9Gd0JerOnT/g35jWWWjr2dyTe86FnOOEnEllWV9Gam5+YXEpvZxZWV1b3zA3t6oyiAShFRLwQNQdLClnPq0opjith4Jiz+G05vQvx3rtjgrJAv9WDULa8nDXZy4jWOlV28xfofwwbjouuh8dJjM3RGeoqXCEDiYjt4/OUdvMWgVrAjRL7IRkIUG5bX42OwGJPOorwrGUDdsKVSvGQjHC6SjTjCQNMenjLm1o6mOPylY8STRCe24gkOpRNHn/9sbYk3LgOdrjYdWT09p4+Z/WiJR72oqZH0aK+kRbtOZGHKkAjYtBHSYoUXygCSaC6V8i0sMCE6Xry+j49nTYWVI9KtjFQvHmOFu6SIpIww7sQh5sOIESXEMZKkDgEZ7hDd6NB+PJeDFef6wpI7nZhj8wPr4BlN6YHg==</latexit>

G(|x→ x→|; ω, ω →) =

<latexit sha1_base64="HObdeiTIUdd7fXLAGp5Oo94HMww="></latexit>

1

2ω2

∫ →

0

dk

k

(
k3fk(ε)f

↑
k (ε

↓)
sin(k|x→ x↓|)

k|x→ x↓|

)

(With a mass            )

(With a physical cutoff)

<latexit sha1_base64="Uv512yMJ3bhxir9ZN/gH3mLmsLg="></latexit>

=
H

2

8ω2

[
1

1→ Z
→ ln(1→ Z)+3

H
2

m2

]
<latexit sha1_base64="oD9B3sv0IYNMEENSeCd7uEitGjQ=">AAAB4nicbZDNTgIxFIXv4B/iH+rSTSMxcUVmjAGXRDcuIZGfBCakU+5AQzszaTsmZMIL6MqoOx/JF/BtLDgLBc/q6z2nyT03SATXxnW/nMLG5tb2TnG3tLd/cHhUPj7p6DhVDNssFrHqBVSj4BG2DTcCe4lCKgOB3WB6t/C7j6g0j6MHM0vQl3Qc8ZAzauyoJYflilt1lyLr4OVQgVzNYflzMIpZKjEyTFCt+56bGD+jynAmcF4apBoTyqZ0jH2LEZWo/Wy56JxchLEiZoJk+f6dzajUeiYDm5HUTPSqtxj+5/VTE974GY+S1GDEbMR6YSqIicmiLxlxhcyImQXKFLdbEjahijJjr1Ky9b3VsuvQuap6tWqtdV1p3OaHKMIZnMMleFCHBtxDE9rAAOEZ3uDdGTlPzovz+hMtOPmfU/gj5+MbzmGKkQ==</latexit>m

<latexit sha1_base64="DF5SlgMg5Sxt1FE6SM3A/topJoY=">AAACB3icbVC7TsMwFHXKq5RXgJHFoiCxUCUVKixIFSwdGIpEH1KTVo5701p1HrIdpCrKB8DPwISAjZ0f4G9wSwdoOcs9vudcyed4MWdSWdaXkVtaXlldy68XNja3tnfM3b2mjBJBoUEjHom2RyRwFkJDMcWhHQsggceh5Y2uJ3rrHoRkUXinxjG4ARmEzGeUKL3qmUfOjTb3Cb7ENQzd9NTxBaFpGde65UyPQI+sZxatkjUFXiT2jBTRDPWe+en0I5oEECrKiZQd24qVmxKhGOWQFZxEQkzoiAygo2lIApBuOk2T4WM/ElgNAU/fv70pCaQcB572BEQN5bw2Wf6ndRLlX7gpC+NEQUi1RWt+wrGK8KQU3GcCqOJjTQgVTP8S0yHRRShdXUHHt+fDLpJmuWRXSpXbs2L1alZEHh2gQ3SCbHSOqqiG6qiBKHpEz+gNvRsPxpPxYrz+WHPG7GYf/YHx8Q0ZZZd+</latexit>

! = He
→ 2H2

2m2

<latexit sha1_base64="MxDuiE5GfqEvqfGseTYTYHysPEg="></latexit>

=
H

2

8ω2

[
1

1→ Z
→ ln(1→ Z)+2 ln

(
H

!

)]



22Light scalar field theories

<latexit sha1_base64="9isPPU5jp/vwIBeBhjMu7bZKql4=">AAACC3icbVDLSgMxFL1TX7W+Rl26CRZpBS0zIlUQoehClxXsA9pSMmmmDc08SDJimfYT9Gd0JerOnT/g35jWWWjr2dyTe86FnOOEnEllWV9Gam5+YXEpvZxZWV1b3zA3t6oyiAShFRLwQNQdLClnPq0opjith4Jiz+G05vQvx3rtjgrJAv9WDULa8nDXZy4jWOlV28xfofwwbjouuh8dJjM3RGeoqXCEDiYjt4/OUdvMWgVrAjRL7IRkIUG5bX42OwGJPOorwrGUDdsKVSvGQjHC6SjTjCQNMenjLm1o6mOPylY8STRCe24gkOpRNHn/9sbYk3LgOdrjYdWT09p4+Z/WiJR72oqZH0aK+kRbtOZGHKkAjYtBHSYoUXygCSaC6V8i0sMCE6Xry+j49nTYWVI9KtjFQvHmOFu6SIpIww7sQh5sOIESXEMZKkDgEZ7hDd6NB+PJeDFef6wpI7nZhj8wPr4BlN6YHg==</latexit>

G(|x→ x→|; ω, ω →) =

<latexit sha1_base64="HObdeiTIUdd7fXLAGp5Oo94HMww="></latexit>

1

2ω2

∫ →

0

dk

k

(
k3fk(ε)f

↑
k (ε

↓)
sin(k|x→ x↓|)

k|x→ x↓|

)

<latexit sha1_base64="IQoRcXs98QJfcAG7z96UaUhBOHE="></latexit>

=
H

2

8ω2

[
1

1→ Z
→ ln(1→ Z)+

2

d→ 3

]

(With a physical cutoff)

(With dim reg employing  
Melville-Pajer scheme)

<latexit sha1_base64="Uv512yMJ3bhxir9ZN/gH3mLmsLg="></latexit>

=
H

2

8ω2

[
1

1→ Z
→ ln(1→ Z)+3

H
2

m2

]

<latexit sha1_base64="DF5SlgMg5Sxt1FE6SM3A/topJoY=">AAACB3icbVC7TsMwFHXKq5RXgJHFoiCxUCUVKixIFSwdGIpEH1KTVo5701p1HrIdpCrKB8DPwISAjZ0f4G9wSwdoOcs9vudcyed4MWdSWdaXkVtaXlldy68XNja3tnfM3b2mjBJBoUEjHom2RyRwFkJDMcWhHQsggceh5Y2uJ3rrHoRkUXinxjG4ARmEzGeUKL3qmUfOjTb3Cb7ENQzd9NTxBaFpGde65UyPQI+sZxatkjUFXiT2jBTRDPWe+en0I5oEECrKiZQd24qVmxKhGOWQFZxEQkzoiAygo2lIApBuOk2T4WM/ElgNAU/fv70pCaQcB572BEQN5bw2Wf6ndRLlX7gpC+NEQUi1RWt+wrGK8KQU3GcCqOJjTQgVTP8S0yHRRShdXUHHt+fDLpJmuWRXSpXbs2L1alZEHh2gQ3SCbHSOqqiG6qiBKHpEz+gNvRsPxpPxYrz+WHPG7GYf/YHx8Q0ZZZd+</latexit>

! = He
→ 2H2

2m2

<latexit sha1_base64="MxDuiE5GfqEvqfGseTYTYHysPEg="></latexit>

=
H

2

8ω2

[
1

1→ Z
→ ln(1→ Z)+2 ln

(
H

!

)]

(With a mass            )
<latexit sha1_base64="oD9B3sv0IYNMEENSeCd7uEitGjQ=">AAAB4nicbZDNTgIxFIXv4B/iH+rSTSMxcUVmjAGXRDcuIZGfBCakU+5AQzszaTsmZMIL6MqoOx/JF/BtLDgLBc/q6z2nyT03SATXxnW/nMLG5tb2TnG3tLd/cHhUPj7p6DhVDNssFrHqBVSj4BG2DTcCe4lCKgOB3WB6t/C7j6g0j6MHM0vQl3Qc8ZAzauyoJYflilt1lyLr4OVQgVzNYflzMIpZKjEyTFCt+56bGD+jynAmcF4apBoTyqZ0jH2LEZWo/Wy56JxchLEiZoJk+f6dzajUeiYDm5HUTPSqtxj+5/VTE974GY+S1GDEbMR6YSqIicmiLxlxhcyImQXKFLdbEjahijJjr1Ky9b3VsuvQuap6tWqtdV1p3OaHKMIZnMMleFCHBtxDE9rAAOEZ3uDdGTlPzovz+hMtOPmfU/gj5+MbzmGKkQ==</latexit>m



22Light scalar field theories

<latexit sha1_base64="9isPPU5jp/vwIBeBhjMu7bZKql4=">AAACC3icbVDLSgMxFL1TX7W+Rl26CRZpBS0zIlUQoehClxXsA9pSMmmmDc08SDJimfYT9Gd0JerOnT/g35jWWWjr2dyTe86FnOOEnEllWV9Gam5+YXEpvZxZWV1b3zA3t6oyiAShFRLwQNQdLClnPq0opjith4Jiz+G05vQvx3rtjgrJAv9WDULa8nDXZy4jWOlV28xfofwwbjouuh8dJjM3RGeoqXCEDiYjt4/OUdvMWgVrAjRL7IRkIUG5bX42OwGJPOorwrGUDdsKVSvGQjHC6SjTjCQNMenjLm1o6mOPylY8STRCe24gkOpRNHn/9sbYk3LgOdrjYdWT09p4+Z/WiJR72oqZH0aK+kRbtOZGHKkAjYtBHSYoUXygCSaC6V8i0sMCE6Xry+j49nTYWVI9KtjFQvHmOFu6SIpIww7sQh5sOIESXEMZKkDgEZ7hDd6NB+PJeDFef6wpI7nZhj8wPr4BlN6YHg==</latexit>

G(|x→ x→|; ω, ω →) =

<latexit sha1_base64="HObdeiTIUdd7fXLAGp5Oo94HMww="></latexit>

1

2ω2

∫ →

0

dk

k

(
k3fk(ε)f

↑
k (ε

↓)
sin(k|x→ x↓|)

k|x→ x↓|

)

<latexit sha1_base64="IQoRcXs98QJfcAG7z96UaUhBOHE="></latexit>

=
H

2

8ω2

[
1

1→ Z
→ ln(1→ Z)+

2

d→ 3

]

(With a physical cutoff)

(With dim reg employing  
Melville-Pajer scheme)

All of these procedures yield a dS invariant result!

<latexit sha1_base64="Uv512yMJ3bhxir9ZN/gH3mLmsLg="></latexit>

=
H

2

8ω2

[
1

1→ Z
→ ln(1→ Z)+3

H
2

m2

]

<latexit sha1_base64="DF5SlgMg5Sxt1FE6SM3A/topJoY=">AAACB3icbVC7TsMwFHXKq5RXgJHFoiCxUCUVKixIFSwdGIpEH1KTVo5701p1HrIdpCrKB8DPwISAjZ0f4G9wSwdoOcs9vudcyed4MWdSWdaXkVtaXlldy68XNja3tnfM3b2mjBJBoUEjHom2RyRwFkJDMcWhHQsggceh5Y2uJ3rrHoRkUXinxjG4ARmEzGeUKL3qmUfOjTb3Cb7ENQzd9NTxBaFpGde65UyPQI+sZxatkjUFXiT2jBTRDPWe+en0I5oEECrKiZQd24qVmxKhGOWQFZxEQkzoiAygo2lIApBuOk2T4WM/ElgNAU/fv70pCaQcB572BEQN5bw2Wf6ndRLlX7gpC+NEQUi1RWt+wrGK8KQU3GcCqOJjTQgVTP8S0yHRRShdXUHHt+fDLpJmuWRXSpXbs2L1alZEHh2gQ3SCbHSOqqiG6qiBKHpEz+gNvRsPxpPxYrz+WHPG7GYf/YHx8Q0ZZZd+</latexit>

! = He
→ 2H2

2m2

<latexit sha1_base64="MxDuiE5GfqEvqfGseTYTYHysPEg="></latexit>

=
H

2

8ω2

[
1

1→ Z
→ ln(1→ Z)+2 ln

(
H

!

)]

(With a mass            )
<latexit sha1_base64="oD9B3sv0IYNMEENSeCd7uEitGjQ=">AAAB4nicbZDNTgIxFIXv4B/iH+rSTSMxcUVmjAGXRDcuIZGfBCakU+5AQzszaTsmZMIL6MqoOx/JF/BtLDgLBc/q6z2nyT03SATXxnW/nMLG5tb2TnG3tLd/cHhUPj7p6DhVDNssFrHqBVSj4BG2DTcCe4lCKgOB3WB6t/C7j6g0j6MHM0vQl3Qc8ZAzauyoJYflilt1lyLr4OVQgVzNYflzMIpZKjEyTFCt+56bGD+jynAmcF4apBoTyqZ0jH2LEZWo/Wy56JxchLEiZoJk+f6dzajUeiYDm5HUTPSqtxj+5/VTE974GY+S1GDEbMR6YSqIicmiLxlxhcyImQXKFLdbEjahijJjr1Ky9b3VsuvQuap6tWqtdV1p3OaHKMIZnMMleFCHBtxDE9rAAOEZ3uDdGTlPzovz+hMtOPmfU/gj5+MbzmGKkQ==</latexit>m



23

Huenupi, Hughes, GAP & Sypsas (2024) 
See also: Lee et al. (2023); Creminelli et al. (2024)

There is a case that you can resolve exactly with a massive field:

Example: Daisy loops
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Huenupi, Hughes, GAP & Sypsas (2024) 
See also: Lee et al. (2023); Creminelli et al. (2024)

<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =
k2k1

<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·
There is a case that you can resolve exactly with a massive field:

Example: Daisy loops
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Huenupi, Hughes, GAP & Sypsas (2024) 
See also: Lee et al. (2023); Creminelli et al. (2024)

<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =
k2k1

<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · · k2k1
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·
<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

There is a case that you can resolve exactly with a massive field:

Example: Daisy loops
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Huenupi, Hughes, GAP & Sypsas (2024) 
See also: Lee et al. (2023); Creminelli et al. (2024)

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+
<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =
k2k1

<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · · k2k1
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·
<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+
k2k1

<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="jf3bwxzVcn4OMqCAcZi2EWkOYio=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmAckS5idzCZDZmeWmV4hhHyEFw+KePV7vPk3TpI9aLSgoajqprsrSqWw6PtfXmFtfWNzq7hd2tnd2z8oHx61rM4M402mpTadiFouheJNFCh5JzWcJpHk7Wh8O/fbj9xYodUDTlIeJnSoRCwYRSe1expFwm2/XPGr/gLkLwlyUoEcjX75szfQLEu4Qiaptd3ATzGcUoOCST4r9TLLU8rGdMi7jirqloTTxbkzcuaUAYm1caWQLNSfE1OaWDtJIteZUBzZVW8u/ud1M4yvw6lQaYZcseWiOJMENZn/TgbCcIZy4ghlRrhbCRtRQxm6hEouhGD15b+kdVENatXa/WWlfpPHUYQTOIVzCOAK6nAHDWgCgzE8wQu8eqn37L1578vWgpfPHMMveB/fiX2PuA==</latexit>⌦

There is a case that you can resolve exactly with a massive field:

Example: Daisy loops
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Huenupi, Hughes, GAP & Sypsas (2024) 
See also: Lee et al. (2023); Creminelli et al. (2024)

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+
<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =
k2k1

<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · · k2k1
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·
<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+
k2k1

<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="jf3bwxzVcn4OMqCAcZi2EWkOYio=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmAckS5idzCZDZmeWmV4hhHyEFw+KePV7vPk3TpI9aLSgoajqprsrSqWw6PtfXmFtfWNzq7hd2tnd2z8oHx61rM4M402mpTadiFouheJNFCh5JzWcJpHk7Wh8O/fbj9xYodUDTlIeJnSoRCwYRSe1expFwm2/XPGr/gLkLwlyUoEcjX75szfQLEu4Qiaptd3ATzGcUoOCST4r9TLLU8rGdMi7jirqloTTxbkzcuaUAYm1caWQLNSfE1OaWDtJIteZUBzZVW8u/ud1M4yvw6lQaYZcseWiOJMENZn/TgbCcIZy4ghlRrhbCRtRQxm6hEouhGD15b+kdVENatXa/WWlfpPHUYQTOIVzCOAK6nAHDWgCgzE8wQu8eqn37L1578vWgpfPHMMveB/fiX2PuA==</latexit>⌦

k2k1
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·
<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

There is a case that you can resolve exactly with a massive field:

Example: Daisy loops
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Huenupi, Hughes, GAP & Sypsas (2024) 
See also: Lee et al. (2023); Creminelli et al. (2024)

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+
<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =
k2k1

<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · · k2k1
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·
<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+
k2k1

<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="jf3bwxzVcn4OMqCAcZi2EWkOYio=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmAckS5idzCZDZmeWmV4hhHyEFw+KePV7vPk3TpI9aLSgoajqprsrSqWw6PtfXmFtfWNzq7hd2tnd2z8oHx61rM4M402mpTadiFouheJNFCh5JzWcJpHk7Wh8O/fbj9xYodUDTlIeJnSoRCwYRSe1expFwm2/XPGr/gLkLwlyUoEcjX75szfQLEu4Qiaptd3ATzGcUoOCST4r9TLLU8rGdMi7jirqloTTxbkzcuaUAYm1caWQLNSfE1OaWDtJIteZUBzZVW8u/ud1M4yvw6lQaYZcseWiOJMENZn/TgbCcIZy4ghlRrhbCRtRQxm6hEouhGD15b+kdVENatXa/WWlfpPHUYQTOIVzCOAK6nAHDWgCgzE8wQu8eqn37L1578vWgpfPHMMveB/fiX2PuA==</latexit>⌦

k2k1
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · · k2k1
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·
<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="jf3bwxzVcn4OMqCAcZi2EWkOYio=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmAckS5idzCZDZmeWmV4hhHyEFw+KePV7vPk3TpI9aLSgoajqprsrSqWw6PtfXmFtfWNzq7hd2tnd2z8oHx61rM4M402mpTadiFouheJNFCh5JzWcJpHk7Wh8O/fbj9xYodUDTlIeJnSoRCwYRSe1expFwm2/XPGr/gLkLwlyUoEcjX75szfQLEu4Qiaptd3ATzGcUoOCST4r9TLLU8rGdMi7jirqloTTxbkzcuaUAYm1caWQLNSfE1OaWDtJIteZUBzZVW8u/ud1M4yvw6lQaYZcseWiOJMENZn/TgbCcIZy4ghlRrhbCRtRQxm6hEouhGD15b+kdVENatXa/WWlfpPHUYQTOIVzCOAK6nAHDWgCgzE8wQu8eqn37L1578vWgpfPHMMveB/fiX2PuA==</latexit>⌦

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

There is a case that you can resolve exactly with a massive field:

Example: Daisy loops
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Huenupi, Hughes, GAP & Sypsas (2024) 
See also: Lee et al. (2023); Creminelli et al. (2024)

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+
<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =
k2k1

<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · · k2k1
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·
<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+
k2k1

<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="jf3bwxzVcn4OMqCAcZi2EWkOYio=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmAckS5idzCZDZmeWmV4hhHyEFw+KePV7vPk3TpI9aLSgoajqprsrSqWw6PtfXmFtfWNzq7hd2tnd2z8oHx61rM4M402mpTadiFouheJNFCh5JzWcJpHk7Wh8O/fbj9xYodUDTlIeJnSoRCwYRSe1expFwm2/XPGr/gLkLwlyUoEcjX75szfQLEu4Qiaptd3ATzGcUoOCST4r9TLLU8rGdMi7jirqloTTxbkzcuaUAYm1caWQLNSfE1OaWDtJIteZUBzZVW8u/ud1M4yvw6lQaYZcseWiOJMENZn/TgbCcIZy4ghlRrhbCRtRQxm6hEouhGD15b+kdVENatXa/WWlfpPHUYQTOIVzCOAK6nAHDWgCgzE8wQu8eqn37L1578vWgpfPHMMveB/fiX2PuA==</latexit>⌦

k2k1
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · · k2k1
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·
<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="jf3bwxzVcn4OMqCAcZi2EWkOYio=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmAckS5idzCZDZmeWmV4hhHyEFw+KePV7vPk3TpI9aLSgoajqprsrSqWw6PtfXmFtfWNzq7hd2tnd2z8oHx61rM4M402mpTadiFouheJNFCh5JzWcJpHk7Wh8O/fbj9xYodUDTlIeJnSoRCwYRSe1expFwm2/XPGr/gLkLwlyUoEcjX75szfQLEu4Qiaptd3ATzGcUoOCST4r9TLLU8rGdMi7jirqloTTxbkzcuaUAYm1caWQLNSfE1OaWDtJIteZUBzZVW8u/ud1M4yvw6lQaYZcseWiOJMENZn/TgbCcIZy4ghlRrhbCRtRQxm6hEouhGD15b+kdVENatXa/WWlfpPHUYQTOIVzCOAK6nAHDWgCgzE8wQu8eqn37L1578vWgpfPHMMveB/fiX2PuA==</latexit>⌦

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

knk2k1

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="jf3bwxzVcn4OMqCAcZi2EWkOYio=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmAckS5idzCZDZmeWmV4hhHyEFw+KePV7vPk3TpI9aLSgoajqprsrSqWw6PtfXmFtfWNzq7hd2tnd2z8oHx61rM4M402mpTadiFouheJNFCh5JzWcJpHk7Wh8O/fbj9xYodUDTlIeJnSoRCwYRSe1expFwm2/XPGr/gLkLwlyUoEcjX75szfQLEu4Qiaptd3ATzGcUoOCST4r9TLLU8rGdMi7jirqloTTxbkzcuaUAYm1caWQLNSfE1OaWDtJIteZUBzZVW8u/ud1M4yvw6lQaYZcseWiOJMENZn/TgbCcIZy4ghlRrhbCRtRQxm6hEouhGD15b+kdVENatXa/WWlfpPHUYQTOIVzCOAK6nAHDWgCgzE8wQu8eqn37L1578vWgpfPHMMveB/fiX2PuA==</latexit>⌦

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

There is a case that you can resolve exactly with a massive field:

Example: Daisy loops
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Huenupi, Hughes, GAP & Sypsas (2024) 
See also: Lee et al. (2023); Creminelli et al. (2024)

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+
<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =
k2k1

<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · · k2k1
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·
<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+
k2k1

<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="jf3bwxzVcn4OMqCAcZi2EWkOYio=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmAckS5idzCZDZmeWmV4hhHyEFw+KePV7vPk3TpI9aLSgoajqprsrSqWw6PtfXmFtfWNzq7hd2tnd2z8oHx61rM4M402mpTadiFouheJNFCh5JzWcJpHk7Wh8O/fbj9xYodUDTlIeJnSoRCwYRSe1expFwm2/XPGr/gLkLwlyUoEcjX75szfQLEu4Qiaptd3ATzGcUoOCST4r9TLLU8rGdMi7jirqloTTxbkzcuaUAYm1caWQLNSfE1OaWDtJIteZUBzZVW8u/ud1M4yvw6lQaYZcseWiOJMENZn/TgbCcIZy4ghlRrhbCRtRQxm6hEouhGD15b+kdVENatXa/WWlfpPHUYQTOIVzCOAK6nAHDWgCgzE8wQu8eqn37L1578vWgpfPHMMveB/fiX2PuA==</latexit>⌦

k2k1
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · · k2k1
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·
<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="jf3bwxzVcn4OMqCAcZi2EWkOYio=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmAckS5idzCZDZmeWmV4hhHyEFw+KePV7vPk3TpI9aLSgoajqprsrSqWw6PtfXmFtfWNzq7hd2tnd2z8oHx61rM4M402mpTadiFouheJNFCh5JzWcJpHk7Wh8O/fbj9xYodUDTlIeJnSoRCwYRSe1expFwm2/XPGr/gLkLwlyUoEcjX75szfQLEu4Qiaptd3ATzGcUoOCST4r9TLLU8rGdMi7jirqloTTxbkzcuaUAYm1caWQLNSfE1OaWDtJIteZUBzZVW8u/ud1M4yvw6lQaYZcseWiOJMENZn/TgbCcIZy4ghlRrhbCRtRQxm6hEouhGD15b+kdVENatXa/WWlfpPHUYQTOIVzCOAK6nAHDWgCgzE8wQu8eqn37L1578vWgpfPHMMveB/fiX2PuA==</latexit>⌦

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

knk2k1

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="jf3bwxzVcn4OMqCAcZi2EWkOYio=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmAckS5idzCZDZmeWmV4hhHyEFw+KePV7vPk3TpI9aLSgoajqprsrSqWw6PtfXmFtfWNzq7hd2tnd2z8oHx61rM4M402mpTadiFouheJNFCh5JzWcJpHk7Wh8O/fbj9xYodUDTlIeJnSoRCwYRSe1expFwm2/XPGr/gLkLwlyUoEcjX75szfQLEu4Qiaptd3ATzGcUoOCST4r9TLLU8rGdMi7jirqloTTxbkzcuaUAYm1caWQLNSfE1OaWDtJIteZUBzZVW8u/ud1M4yvw6lQaYZcseWiOJMENZn/TgbCcIZy4ghlRrhbCRtRQxm6hEouhGD15b+kdVENatXa/WWlfpPHUYQTOIVzCOAK6nAHDWgCgzE8wQu8eqn37L1578vWgpfPHMMveB/fiX2PuA==</latexit>⌦

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="u8NoTwclch3Je5D1d0kMWLLHzv8=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQklEqseiF48V7Ae0oWw2m3bpJht3J0Ip/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEph0HW/nZXVtfWNzcJWcXtnd2+/dHDYNCrTjDeYkkq3A2q4FAlvoEDJ26nmNA4kbwXD26nfeuLaCJU84Cjlfkz7iYgEo2il9jnpslCh6ZXKbsWdgSwTLydlyFHvlb66oWJZzBNkkhrT8dwU/THVKJjkk2I3MzylbEj7vGNpQmNu/PHs3gk5tUpIIqVtJUhm6u+JMY2NGcWB7YwpDsyiNxX/8zoZRtf+WCRphjxh80VRJgkqMn2ehEJzhnJkCWVa2FsJG1BNGdqIijYEb/HlZdK8qHjVSvX+sly7yeMowDGcwBl4cAU1uIM6NICBhGd4hTfn0Xlx3p2PeeuKk88cwR84nz9vb4+Z</latexit>

+ · · ·

There is a case that you can resolve exactly with a massive field:

Example: Daisy loops



23

Huenupi, Hughes, GAP & Sypsas (2024) 
See also: Lee et al. (2023); Creminelli et al. (2024)

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+
<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =
k2k1

<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · · k2k1
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·
<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+
k2k1

<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="jf3bwxzVcn4OMqCAcZi2EWkOYio=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmAckS5idzCZDZmeWmV4hhHyEFw+KePV7vPk3TpI9aLSgoajqprsrSqWw6PtfXmFtfWNzq7hd2tnd2z8oHx61rM4M402mpTadiFouheJNFCh5JzWcJpHk7Wh8O/fbj9xYodUDTlIeJnSoRCwYRSe1expFwm2/XPGr/gLkLwlyUoEcjX75szfQLEu4Qiaptd3ATzGcUoOCST4r9TLLU8rGdMi7jirqloTTxbkzcuaUAYm1caWQLNSfE1OaWDtJIteZUBzZVW8u/ud1M4yvw6lQaYZcseWiOJMENZn/TgbCcIZy4ghlRrhbCRtRQxm6hEouhGD15b+kdVENatXa/WWlfpPHUYQTOIVzCOAK6nAHDWgCgzE8wQu8eqn37L1578vWgpfPHMMveB/fiX2PuA==</latexit>⌦

k2k1
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · · k2k1
<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·
<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="jf3bwxzVcn4OMqCAcZi2EWkOYio=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmAckS5idzCZDZmeWmV4hhHyEFw+KePV7vPk3TpI9aLSgoajqprsrSqWw6PtfXmFtfWNzq7hd2tnd2z8oHx61rM4M402mpTadiFouheJNFCh5JzWcJpHk7Wh8O/fbj9xYodUDTlIeJnSoRCwYRSe1expFwm2/XPGr/gLkLwlyUoEcjX75szfQLEu4Qiaptd3ATzGcUoOCST4r9TLLU8rGdMi7jirqloTTxbkzcuaUAYm1caWQLNSfE1OaWDtJIteZUBzZVW8u/ud1M4yvw6lQaYZcseWiOJMENZn/TgbCcIZy4ghlRrhbCRtRQxm6hEouhGD15b+kdVENatXa/WWlfpPHUYQTOIVzCOAK6nAHDWgCgzE8wQu8eqn37L1578vWgpfPHMMveB/fiX2PuA==</latexit>⌦

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

knk2k1

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="jf3bwxzVcn4OMqCAcZi2EWkOYio=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmAckS5idzCZDZmeWmV4hhHyEFw+KePV7vPk3TpI9aLSgoajqprsrSqWw6PtfXmFtfWNzq7hd2tnd2z8oHx61rM4M402mpTadiFouheJNFCh5JzWcJpHk7Wh8O/fbj9xYodUDTlIeJnSoRCwYRSe1expFwm2/XPGr/gLkLwlyUoEcjX75szfQLEu4Qiaptd3ATzGcUoOCST4r9TLLU8rGdMi7jirqloTTxbkzcuaUAYm1caWQLNSfE1OaWDtJIteZUBzZVW8u/ud1M4yvw6lQaYZcseWiOJMENZn/TgbCcIZy4ghlRrhbCRtRQxm6hEouhGD15b+kdVENatXa/WWlfpPHUYQTOIVzCOAK6nAHDWgCgzE8wQu8eqn37L1578vWgpfPHMMveB/fiX2PuA==</latexit>⌦

<latexit sha1_base64="7CDz+hFii/hnzm/SPcG6JVj1JjA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGFXJHoMevGYgHlAsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+6wmV5rF8MOME/YgOJA85o8ZK9YteseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhjT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwse5VypX5Vqt5mceThBE7hHDy4hircQw0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB3UXjLo=</latexit>

+

<latexit sha1_base64="u8NoTwclch3Je5D1d0kMWLLHzv8=">AAAB73icbVBNS8NAEJ34WetX1aOXxSIIQklEqseiF48V7Ae0oWw2m3bpJht3J0Ip/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEph0HW/nZXVtfWNzcJWcXtnd2+/dHDYNCrTjDeYkkq3A2q4FAlvoEDJ26nmNA4kbwXD26nfeuLaCJU84Cjlfkz7iYgEo2il9jnpslCh6ZXKbsWdgSwTLydlyFHvlb66oWJZzBNkkhrT8dwU/THVKJjkk2I3MzylbEj7vGNpQmNu/PHs3gk5tUpIIqVtJUhm6u+JMY2NGcWB7YwpDsyiNxX/8zoZRtf+WCRphjxh80VRJgkqMn2ehEJzhnJkCWVa2FsJG1BNGdqIijYEb/HlZdK8qHjVSvX+sly7yeMowDGcwBl4cAU1uIM6NICBhGd4hTfn0Xlx3p2PeeuKk88cwR84nz9vb4+Z</latexit>

+ · · ·

There is a case that you can resolve exactly with a massive field:

<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =
k2k1

<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="B7dQq6mFGpC9LXRII2DnHv8x1mc=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyURqS6LblxWsA9oYphMJu3QmUmYmQglBPwVNy4Ucet3uPNvnLZZaOuBgcM553LvnDBlVGnH+bYqK6tr6xvVzdrW9s7unr1/0FVJJjHp4IQlsh8iRRgVpKOpZqSfSoJ4yEgvHN9M/d4jkYom4l5PUuJzNBQ0phhpIwX2kcdMOEJBLoqH3JMckjguArvuNJwZ4DJxS1IHJdqB/eVFCc44ERozpNTAdVLt50hqihkpal6mSIrwGA3JwFCBOFF+Pju/gKdGiWCcSPOEhjP190SOuFITHpokR3qkFr2p+J83yHR85edUpJkmAs8XxRmDOoHTLmBEJcGaTQxBWFJzK8QjJBHWprGaKcFd/PIy6Z433GajeXdRb12XdVTBMTgBZ8AFl6AFbkEbdAAGOXgGr+DNerJerHfrYx6tWOXMIfgD6/MHnD6V7A==</latexit>

�e↵
n

The summation gives you back an exact result  
valid to all orders in loops proportional to a tree-level 
diagram

Now you can go back to 
<latexit sha1_base64="r5kqy0vlf8QM7huIXBvKEeCYQw4=">AAAB5HicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiFQ3QtGNy4r2B9qhZNI7bWgyMyQZoQx9A12JuvOJfAHfxrTOQlvP6ss9J3DPDRLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKHiETcONwE6ikMpAYDsY38z89iMqzePowUwS9CUdRjzkjBo7updXbr9ccavuXGQZvBwqkKvRL3/2BjFLJUaGCap113MT42dUGc4ETku9VGNC2ZgOsWsxohK1n81XnZKTMFbEjJDM37+zGZVaT2RgM5KakV70ZsP/vG5qwks/41GSGoyYjVgvTAUxMZk1JgOukBkxsUCZ4nZLwkZUUWbsXUq2vrdYdhlaZ1WvVq3dnVfq1/khinAEx3AKHlxAHW6hAU1gMIRneIN3J3SenBfn9SdacPI/h/BHzsc3u+uLEg==</latexit>

m = 0
with no secular growth to be found!!!

Example: Daisy loops
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24Stochastic formalism and loops

A cumulant is a connected n-point function evaluated at 
coincident point

<latexit sha1_base64="JQG5dnvihWHYbWQVnNzMLtmot/k=">AAAB/3icbVA7T8MwGHR4lvIKMMJgUSExVQlChQWpgoWxSPQhNaFy3C+NVceJbKdSFXWAPwMTAjb+A3+Af4P7GKDlpvPdWfrugpQzpR3n21paXlldWy9sFDe3tnd27b39hkoySaFOE57IVkAUcCagrpnm0EolkDjg0Az6N2O/OQCpWCLu9TAFPyY9wUJGiTZSxz7yOBE9DtgbEJlG7EFgT06VK9yxS07ZmQAvEndGSmiGWsf+8roJzWIQmnKiVNt1Uu3nRGpGOYyKXqYgJbRPetA2VJAYlJ9PWozwSZhIrCPAk/fvbE5ipYZxYDIx0ZGa98bif1470+GlnzORZhoENRHjhRnHOsHjMXCXSaCaDw0hVDJzJaYRkYRqM1nR1Hfnyy6SxlnZrZQrd+el6vVsiAI6RMfoFLnoAlXRLaqhOqLoCb2gd/RhPVrP1qv1No0uWbM/B+gPrM8fI8yVdg==</latexit>

→ωn↑ =
<latexit sha1_base64="cyZV/PHHULzwcYa8DrXHLpwLsJw=">AAACIHicbVDLSsNAFJ3UV62vqks3g0Wom5KIVDdC0Y3LCvYBTQmT6U0zdJIJM5NiCf0Z/RkFQdSVfo3T2oW2Patz7zkX7jl+wpnStv1l5VZW19Y38puFre2d3b3i/kFTiVRSaFDBhWz7RAFnMTQ00xzaiQQS+Rxa/uBmoreGIBUT8b0eJdCNSD9mAaNEm5VXvHI5ifscsDskMgkZLmeuH+CH8Sl2aU9otUyQ0xOPYq9Ysiv2FHiRODNSQjPUveKr2xM0jSDWlBOlOo6d6G5GpGaUw7jgpgoSQgekDx1DYxKB6mbTmGN8EgiJdQh4Ov/1ZiRSahT5xhMRHap5bbJcpnVSHVx2MxYnqYaYGovRgpRjLfCkLdxjEqjmI0MIlcx8iWlIJKHadFow8Z35sIukeVZxqpXq3Xmpdj0rIo+O0DEqIwddoBq6RXXUQBQ9oRf0gT6tR+vZerPef605a3ZziP7B+v4BIe6iQg==</latexit>

→ω(x) · · ·ω(x)↑c

There is a connection between the stochastic formalism and 
loop corrections to correlation functions (established by 
Woodard and Tsamis)



Stochastic formalism and loops

A cumulant is a connected n-point function evaluated at 
coincident point

<latexit sha1_base64="JQG5dnvihWHYbWQVnNzMLtmot/k=">AAAB/3icbVA7T8MwGHR4lvIKMMJgUSExVQlChQWpgoWxSPQhNaFy3C+NVceJbKdSFXWAPwMTAjb+A3+Af4P7GKDlpvPdWfrugpQzpR3n21paXlldWy9sFDe3tnd27b39hkoySaFOE57IVkAUcCagrpnm0EolkDjg0Az6N2O/OQCpWCLu9TAFPyY9wUJGiTZSxz7yOBE9DtgbEJlG7EFgT06VK9yxS07ZmQAvEndGSmiGWsf+8roJzWIQmnKiVNt1Uu3nRGpGOYyKXqYgJbRPetA2VJAYlJ9PWozwSZhIrCPAk/fvbE5ipYZxYDIx0ZGa98bif1470+GlnzORZhoENRHjhRnHOsHjMXCXSaCaDw0hVDJzJaYRkYRqM1nR1Hfnyy6SxlnZrZQrd+el6vVsiAI6RMfoFLnoAlXRLaqhOqLoCb2gd/RhPVrP1qv1No0uWbM/B+gPrM8fI8yVdg==</latexit>

→ωn↑ =
<latexit sha1_base64="aMG1QEcRS+FBJDtfEM0u+6gJrVk=">AAACJHicbVDLTsJAFJ36RHxVXbqZSExwQ1pj0CXqxiUm8kho00yHWzph+sjMFCUNv6M/gyujxo3f4oAsFDirc+85N7nn+ClnUlnWl7Gyura+sVnYKm7v7O7tmweHTZlkgkKDJjwRbZ9I4CyGhmKKQzsVQCKfQ8vv30701gCEZEn8oIYpuBHpxSxglCi98sxrh5O4xwE7AyLSkHmPuJw7foCfRmfYod1EyeWSmJ55FHtmyapYU+BFYs9ICc1Q98yx001oFkGsKCdSdmwrVW5OhGKUw6joZBJSQvukBx1NYxKBdPNp1BE+DRKBVQh4Ov/15iSSchj52hMRFcp5bbJcpnUyFVy5OYvTTEFMtUVrQcaxSvCkMdxlAqjiQ00IFUx/iWlIBKFK91rU8e35sIukeV6xq5Xq/UWpdjMrooCO0QkqIxtdohq6Q3XUQBS9oFf0gT6NZ2NsvBnvv9YVY3ZzhP7B+P4BmeukFg==</latexit>

→ωw(x) · · ·ωw(x)↑c

<latexit sha1_base64="TTNZEkscq9XobIHjI29aYR+ZAq4=">AAACEXicbZDLSsNAFIYnXmu9VV26GSxC3YREpLoRim5cVrAXaEqYTE+aoZMLM5NqCX0KfRldibrTF/BtnNaA2npW/5zvHzj/7yWcSWVZn8bC4tLyymphrbi+sbm1XdrZbco4FRQaNOaxaHtEAmcRNBRTHNqJABJ6HFre4HLCW0MQksXRjRol0A1JP2I+o0TplVsynSERScDcW1zJHM/Hd+MjfI6dgCjcwjn8QW6pbJnWdPC8sHNRRvnU3dKH04tpGkKkKCdSdmwrUd2MCMUoh3HRSSUkhA5IHzpaRiQE2c2mucb40I8FVgHg6fu3NyOhlKPQ056QqEDOssnyP9ZJlX/WzViUpAoiqi2a+SnHKsaTenCPCaCKj7QgVDB9JaYBEYQqXWJRx7dnw86L5rFpV83q9Um5dpEXUUD76ABVkI1OUQ1doTpqIIoe0BN6RW/GvfFoPBsv39YFI/+zh/6M8f4F2DabsA==</latexit>

ωw(x) = Ŵω(x)

Where:

There is a connection between the stochastic formalism and 
loop corrections to correlation functions (established by 
Woodard and Tsamis)

24



Stochastic formalism and loops

A cumulant is a connected n-point function evaluated at 
coincident point

<latexit sha1_base64="JQG5dnvihWHYbWQVnNzMLtmot/k=">AAAB/3icbVA7T8MwGHR4lvIKMMJgUSExVQlChQWpgoWxSPQhNaFy3C+NVceJbKdSFXWAPwMTAjb+A3+Af4P7GKDlpvPdWfrugpQzpR3n21paXlldWy9sFDe3tnd27b39hkoySaFOE57IVkAUcCagrpnm0EolkDjg0Az6N2O/OQCpWCLu9TAFPyY9wUJGiTZSxz7yOBE9DtgbEJlG7EFgT06VK9yxS07ZmQAvEndGSmiGWsf+8roJzWIQmnKiVNt1Uu3nRGpGOYyKXqYgJbRPetA2VJAYlJ9PWozwSZhIrCPAk/fvbE5ipYZxYDIx0ZGa98bif1470+GlnzORZhoENRHjhRnHOsHjMXCXSaCaDw0hVDJzJaYRkYRqM1nR1Hfnyy6SxlnZrZQrd+el6vVsiAI6RMfoFLnoAlXRLaqhOqLoCb2gd/RhPVrP1qv1No0uWbM/B+gPrM8fI8yVdg==</latexit>

→ωn↑ =
<latexit sha1_base64="aMG1QEcRS+FBJDtfEM0u+6gJrVk=">AAACJHicbVDLTsJAFJ36RHxVXbqZSExwQ1pj0CXqxiUm8kho00yHWzph+sjMFCUNv6M/gyujxo3f4oAsFDirc+85N7nn+ClnUlnWl7Gyura+sVnYKm7v7O7tmweHTZlkgkKDJjwRbZ9I4CyGhmKKQzsVQCKfQ8vv30701gCEZEn8oIYpuBHpxSxglCi98sxrh5O4xwE7AyLSkHmPuJw7foCfRmfYod1EyeWSmJ55FHtmyapYU+BFYs9ICc1Q98yx001oFkGsKCdSdmwrVW5OhGKUw6joZBJSQvukBx1NYxKBdPNp1BE+DRKBVQh4Ov/15iSSchj52hMRFcp5bbJcpnUyFVy5OYvTTEFMtUVrQcaxSvCkMdxlAqjiQ00IFUx/iWlIBKFK91rU8e35sIukeV6xq5Xq/UWpdjMrooCO0QkqIxtdohq6Q3XUQBS9oFf0gT6NZ2NsvBnvv9YVY3ZzhP7B+P4BmeukFg==</latexit>

→ωw(x) · · ·ωw(x)↑c

<latexit sha1_base64="TTNZEkscq9XobIHjI29aYR+ZAq4=">AAACEXicbZDLSsNAFIYnXmu9VV26GSxC3YREpLoRim5cVrAXaEqYTE+aoZMLM5NqCX0KfRldibrTF/BtnNaA2npW/5zvHzj/7yWcSWVZn8bC4tLyymphrbi+sbm1XdrZbco4FRQaNOaxaHtEAmcRNBRTHNqJABJ6HFre4HLCW0MQksXRjRol0A1JP2I+o0TplVsynSERScDcW1zJHM/Hd+MjfI6dgCjcwjn8QW6pbJnWdPC8sHNRRvnU3dKH04tpGkKkKCdSdmwrUd2MCMUoh3HRSSUkhA5IHzpaRiQE2c2mucb40I8FVgHg6fu3NyOhlKPQ056QqEDOssnyP9ZJlX/WzViUpAoiqi2a+SnHKsaTenCPCaCKj7QgVDB9JaYBEYQqXWJRx7dnw86L5rFpV83q9Um5dpEXUUD76ABVkI1OUQ1doTpqIIoe0BN6RW/GvfFoPBsv39YFI/+zh/6M8f4F2DabsA==</latexit>

ωw(x) = Ŵω(x)
<latexit sha1_base64="9d0fxmyLkDVEGlo+Yjh5xBGCJRE=">AAACEnicbVDLSgNBEJz1bXxFPXppDEIEibsi0YsgevGoYB6QDWF20muGzD6Y6Q2EJX+hP6MnUW/+gH/jJObgq07VXdXQVUGqpCHX/XBmZufmFxaXlgsrq2vrG8XNrbpJMi2wJhKV6GbADSoZY40kKWymGnkUKGwE/cux3higNjKJb2mYYjvid7EMpeBkV53i4Rn4MqZO7gch9EfQKPcPgPbBJ6m6CP6A67QnoTyR9wE6xZJbcSeAv8SbkhKb4rpTfPe7icgijEkobkzLc1Nq51yTFApHBT8zmHLR53fYsjTmEZp2Pgk2gr0w0UA9hMn83ZvzyJhhFFhPxKlnfmvj5X9aK6PwtJ3LOM0IY2EtVgszBZTAuB/oSo2C1NASLrS0X4Locc0F2RYLNr73O+xfUj+qeNVK9ea4dH4xLWKJ7bBdVmYeO2Hn7IpdsxoT7IE9sVf25tw7j86z8/JlnXGmN9vsB5z3TwBPmxI=</latexit>

=

∫

k
W (k, t)ω̃(k)

Where:

There is a connection between the stochastic formalism and 
loop corrections to correlation functions (established by 
Woodard and Tsamis)
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Stochastic formalism and loops

A cumulant is a connected n-point function evaluated at 
coincident point

<latexit sha1_base64="JQG5dnvihWHYbWQVnNzMLtmot/k=">AAAB/3icbVA7T8MwGHR4lvIKMMJgUSExVQlChQWpgoWxSPQhNaFy3C+NVceJbKdSFXWAPwMTAjb+A3+Af4P7GKDlpvPdWfrugpQzpR3n21paXlldWy9sFDe3tnd27b39hkoySaFOE57IVkAUcCagrpnm0EolkDjg0Az6N2O/OQCpWCLu9TAFPyY9wUJGiTZSxz7yOBE9DtgbEJlG7EFgT06VK9yxS07ZmQAvEndGSmiGWsf+8roJzWIQmnKiVNt1Uu3nRGpGOYyKXqYgJbRPetA2VJAYlJ9PWozwSZhIrCPAk/fvbE5ipYZxYDIx0ZGa98bif1470+GlnzORZhoENRHjhRnHOsHjMXCXSaCaDw0hVDJzJaYRkYRqM1nR1Hfnyy6SxlnZrZQrd+el6vVsiAI6RMfoFLnoAlXRLaqhOqLoCb2gd/RhPVrP1qv1No0uWbM/B+gPrM8fI8yVdg==</latexit>

→ωn↑ =
<latexit sha1_base64="aMG1QEcRS+FBJDtfEM0u+6gJrVk=">AAACJHicbVDLTsJAFJ36RHxVXbqZSExwQ1pj0CXqxiUm8kho00yHWzph+sjMFCUNv6M/gyujxo3f4oAsFDirc+85N7nn+ClnUlnWl7Gyura+sVnYKm7v7O7tmweHTZlkgkKDJjwRbZ9I4CyGhmKKQzsVQCKfQ8vv30701gCEZEn8oIYpuBHpxSxglCi98sxrh5O4xwE7AyLSkHmPuJw7foCfRmfYod1EyeWSmJ55FHtmyapYU+BFYs9ICc1Q98yx001oFkGsKCdSdmwrVW5OhGKUw6joZBJSQvukBx1NYxKBdPNp1BE+DRKBVQh4Ov/15iSSchj52hMRFcp5bbJcpnUyFVy5OYvTTEFMtUVrQcaxSvCkMdxlAqjiQ00IFUx/iWlIBKFK91rU8e35sIukeV6xq5Xq/UWpdjMrooCO0QkqIxtdohq6Q3XUQBS9oFf0gT6NZ2NsvBnvv9YVY3ZzhP7B+P4BmeukFg==</latexit>

→ωw(x) · · ·ωw(x)↑c

<latexit sha1_base64="TTNZEkscq9XobIHjI29aYR+ZAq4=">AAACEXicbZDLSsNAFIYnXmu9VV26GSxC3YREpLoRim5cVrAXaEqYTE+aoZMLM5NqCX0KfRldibrTF/BtnNaA2npW/5zvHzj/7yWcSWVZn8bC4tLyymphrbi+sbm1XdrZbco4FRQaNOaxaHtEAmcRNBRTHNqJABJ6HFre4HLCW0MQksXRjRol0A1JP2I+o0TplVsynSERScDcW1zJHM/Hd+MjfI6dgCjcwjn8QW6pbJnWdPC8sHNRRvnU3dKH04tpGkKkKCdSdmwrUd2MCMUoh3HRSSUkhA5IHzpaRiQE2c2mucb40I8FVgHg6fu3NyOhlKPQ056QqEDOssnyP9ZJlX/WzViUpAoiqi2a+SnHKsaTenCPCaCKj7QgVDB9JaYBEYQqXWJRx7dnw86L5rFpV83q9Um5dpEXUUD76ABVkI1OUQ1doTpqIIoe0BN6RW/GvfFoPBsv39YFI/+zh/6M8f4F2DabsA==</latexit>

ωw(x) = Ŵω(x)
<latexit sha1_base64="9d0fxmyLkDVEGlo+Yjh5xBGCJRE=">AAACEnicbVDLSgNBEJz1bXxFPXppDEIEibsi0YsgevGoYB6QDWF20muGzD6Y6Q2EJX+hP6MnUW/+gH/jJObgq07VXdXQVUGqpCHX/XBmZufmFxaXlgsrq2vrG8XNrbpJMi2wJhKV6GbADSoZY40kKWymGnkUKGwE/cux3higNjKJb2mYYjvid7EMpeBkV53i4Rn4MqZO7gch9EfQKPcPgPbBJ6m6CP6A67QnoTyR9wE6xZJbcSeAv8SbkhKb4rpTfPe7icgijEkobkzLc1Nq51yTFApHBT8zmHLR53fYsjTmEZp2Pgk2gr0w0UA9hMn83ZvzyJhhFFhPxKlnfmvj5X9aK6PwtJ3LOM0IY2EtVgszBZTAuB/oSo2C1NASLrS0X4Locc0F2RYLNr73O+xfUj+qeNVK9ea4dH4xLWKJ7bBdVmYeO2Hn7IpdsxoT7IE9sVf25tw7j86z8/JlnXGmN9vsB5z3TwBPmxI=</latexit>

=

∫

k
W (k, t)ω̃(k)

<latexit sha1_base64="k7H5bl9uHnEjWq+OEggGibgZN1A="></latexit>

=

∫
Ha(t)

L→1

dk ω̃(k)

Where:

There is a connection between the stochastic formalism and 
loop corrections to correlation functions (established by 
Woodard and Tsamis)
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Stochastic formalism and loops

A cumulant is a connected n-point function evaluated at 
coincident point

<latexit sha1_base64="JQG5dnvihWHYbWQVnNzMLtmot/k=">AAAB/3icbVA7T8MwGHR4lvIKMMJgUSExVQlChQWpgoWxSPQhNaFy3C+NVceJbKdSFXWAPwMTAjb+A3+Af4P7GKDlpvPdWfrugpQzpR3n21paXlldWy9sFDe3tnd27b39hkoySaFOE57IVkAUcCagrpnm0EolkDjg0Az6N2O/OQCpWCLu9TAFPyY9wUJGiTZSxz7yOBE9DtgbEJlG7EFgT06VK9yxS07ZmQAvEndGSmiGWsf+8roJzWIQmnKiVNt1Uu3nRGpGOYyKXqYgJbRPetA2VJAYlJ9PWozwSZhIrCPAk/fvbE5ipYZxYDIx0ZGa98bif1470+GlnzORZhoENRHjhRnHOsHjMXCXSaCaDw0hVDJzJaYRkYRqM1nR1Hfnyy6SxlnZrZQrd+el6vVsiAI6RMfoFLnoAlXRLaqhOqLoCb2gd/RhPVrP1qv1No0uWbM/B+gPrM8fI8yVdg==</latexit>

→ωn↑ =
<latexit sha1_base64="aMG1QEcRS+FBJDtfEM0u+6gJrVk=">AAACJHicbVDLTsJAFJ36RHxVXbqZSExwQ1pj0CXqxiUm8kho00yHWzph+sjMFCUNv6M/gyujxo3f4oAsFDirc+85N7nn+ClnUlnWl7Gyura+sVnYKm7v7O7tmweHTZlkgkKDJjwRbZ9I4CyGhmKKQzsVQCKfQ8vv30701gCEZEn8oIYpuBHpxSxglCi98sxrh5O4xwE7AyLSkHmPuJw7foCfRmfYod1EyeWSmJ55FHtmyapYU+BFYs9ICc1Q98yx001oFkGsKCdSdmwrVW5OhGKUw6joZBJSQvukBx1NYxKBdPNp1BE+DRKBVQh4Ov/15iSSchj52hMRFcp5bbJcpnUyFVy5OYvTTEFMtUVrQcaxSvCkMdxlAqjiQ00IFUx/iWlIBKFK91rU8e35sIukeV6xq5Xq/UWpdjMrooCO0QkqIxtdohq6Q3XUQBS9oFf0gT6NZ2NsvBnvv9YVY3ZzhP7B+P4BmeukFg==</latexit>

→ωw(x) · · ·ωw(x)↑c

<latexit sha1_base64="TTNZEkscq9XobIHjI29aYR+ZAq4=">AAACEXicbZDLSsNAFIYnXmu9VV26GSxC3YREpLoRim5cVrAXaEqYTE+aoZMLM5NqCX0KfRldibrTF/BtnNaA2npW/5zvHzj/7yWcSWVZn8bC4tLyymphrbi+sbm1XdrZbco4FRQaNOaxaHtEAmcRNBRTHNqJABJ6HFre4HLCW0MQksXRjRol0A1JP2I+o0TplVsynSERScDcW1zJHM/Hd+MjfI6dgCjcwjn8QW6pbJnWdPC8sHNRRvnU3dKH04tpGkKkKCdSdmwrUd2MCMUoh3HRSSUkhA5IHzpaRiQE2c2mucb40I8FVgHg6fu3NyOhlKPQ056QqEDOssnyP9ZJlX/WzViUpAoiqi2a+SnHKsaTenCPCaCKj7QgVDB9JaYBEYQqXWJRx7dnw86L5rFpV83q9Um5dpEXUUD76ABVkI1OUQ1doTpqIIoe0BN6RW/GvfFoPBsv39YFI/+zh/6M8f4F2DabsA==</latexit>

ωw(x) = Ŵω(x)
<latexit sha1_base64="9d0fxmyLkDVEGlo+Yjh5xBGCJRE=">AAACEnicbVDLSgNBEJz1bXxFPXppDEIEibsi0YsgevGoYB6QDWF20muGzD6Y6Q2EJX+hP6MnUW/+gH/jJObgq07VXdXQVUGqpCHX/XBmZufmFxaXlgsrq2vrG8XNrbpJMi2wJhKV6GbADSoZY40kKWymGnkUKGwE/cux3higNjKJb2mYYjvid7EMpeBkV53i4Rn4MqZO7gch9EfQKPcPgPbBJ6m6CP6A67QnoTyR9wE6xZJbcSeAv8SbkhKb4rpTfPe7icgijEkobkzLc1Nq51yTFApHBT8zmHLR53fYsjTmEZp2Pgk2gr0w0UA9hMn83ZvzyJhhFFhPxKlnfmvj5X9aK6PwtJ3LOM0IY2EtVgszBZTAuB/oSo2C1NASLrS0X4Locc0F2RYLNr73O+xfUj+qeNVK9ea4dH4xLWKJ7bBdVmYeO2Hn7IpdsxoT7IE9sVf25tw7j86z8/JlnXGmN9vsB5z3TwBPmxI=</latexit>

=

∫

k
W (k, t)ω̃(k)

<latexit sha1_base64="k7H5bl9uHnEjWq+OEggGibgZN1A="></latexit>

=

∫
Ha(t)

L→1

dk ω̃(k)

Where: Physical

There is a connection between the stochastic formalism and 
loop corrections to correlation functions (established by 
Woodard and Tsamis)

24



Stochastic formalism and loops

A cumulant is a connected n-point function evaluated at 
coincident point

<latexit sha1_base64="JQG5dnvihWHYbWQVnNzMLtmot/k=">AAAB/3icbVA7T8MwGHR4lvIKMMJgUSExVQlChQWpgoWxSPQhNaFy3C+NVceJbKdSFXWAPwMTAjb+A3+Af4P7GKDlpvPdWfrugpQzpR3n21paXlldWy9sFDe3tnd27b39hkoySaFOE57IVkAUcCagrpnm0EolkDjg0Az6N2O/OQCpWCLu9TAFPyY9wUJGiTZSxz7yOBE9DtgbEJlG7EFgT06VK9yxS07ZmQAvEndGSmiGWsf+8roJzWIQmnKiVNt1Uu3nRGpGOYyKXqYgJbRPetA2VJAYlJ9PWozwSZhIrCPAk/fvbE5ipYZxYDIx0ZGa98bif1470+GlnzORZhoENRHjhRnHOsHjMXCXSaCaDw0hVDJzJaYRkYRqM1nR1Hfnyy6SxlnZrZQrd+el6vVsiAI6RMfoFLnoAlXRLaqhOqLoCb2gd/RhPVrP1qv1No0uWbM/B+gPrM8fI8yVdg==</latexit>

→ωn↑ =
<latexit sha1_base64="aMG1QEcRS+FBJDtfEM0u+6gJrVk=">AAACJHicbVDLTsJAFJ36RHxVXbqZSExwQ1pj0CXqxiUm8kho00yHWzph+sjMFCUNv6M/gyujxo3f4oAsFDirc+85N7nn+ClnUlnWl7Gyura+sVnYKm7v7O7tmweHTZlkgkKDJjwRbZ9I4CyGhmKKQzsVQCKfQ8vv30701gCEZEn8oIYpuBHpxSxglCi98sxrh5O4xwE7AyLSkHmPuJw7foCfRmfYod1EyeWSmJ55FHtmyapYU+BFYs9ICc1Q98yx001oFkGsKCdSdmwrVW5OhGKUw6joZBJSQvukBx1NYxKBdPNp1BE+DRKBVQh4Ov/15iSSchj52hMRFcp5bbJcpnUyFVy5OYvTTEFMtUVrQcaxSvCkMdxlAqjiQ00IFUx/iWlIBKFK91rU8e35sIukeV6xq5Xq/UWpdjMrooCO0QkqIxtdohq6Q3XUQBS9oFf0gT6NZ2NsvBnvv9YVY3ZzhP7B+P4BmeukFg==</latexit>

→ωw(x) · · ·ωw(x)↑c

<latexit sha1_base64="TTNZEkscq9XobIHjI29aYR+ZAq4=">AAACEXicbZDLSsNAFIYnXmu9VV26GSxC3YREpLoRim5cVrAXaEqYTE+aoZMLM5NqCX0KfRldibrTF/BtnNaA2npW/5zvHzj/7yWcSWVZn8bC4tLyymphrbi+sbm1XdrZbco4FRQaNOaxaHtEAmcRNBRTHNqJABJ6HFre4HLCW0MQksXRjRol0A1JP2I+o0TplVsynSERScDcW1zJHM/Hd+MjfI6dgCjcwjn8QW6pbJnWdPC8sHNRRvnU3dKH04tpGkKkKCdSdmwrUd2MCMUoh3HRSSUkhA5IHzpaRiQE2c2mucb40I8FVgHg6fu3NyOhlKPQ056QqEDOssnyP9ZJlX/WzViUpAoiqi2a+SnHKsaTenCPCaCKj7QgVDB9JaYBEYQqXWJRx7dnw86L5rFpV83q9Um5dpEXUUD76ABVkI1OUQ1doTpqIIoe0BN6RW/GvfFoPBsv39YFI/+zh/6M8f4F2DabsA==</latexit>

ωw(x) = Ŵω(x)
<latexit sha1_base64="9d0fxmyLkDVEGlo+Yjh5xBGCJRE=">AAACEnicbVDLSgNBEJz1bXxFPXppDEIEibsi0YsgevGoYB6QDWF20muGzD6Y6Q2EJX+hP6MnUW/+gH/jJObgq07VXdXQVUGqpCHX/XBmZufmFxaXlgsrq2vrG8XNrbpJMi2wJhKV6GbADSoZY40kKWymGnkUKGwE/cux3higNjKJb2mYYjvid7EMpeBkV53i4Rn4MqZO7gch9EfQKPcPgPbBJ6m6CP6A67QnoTyR9wE6xZJbcSeAv8SbkhKb4rpTfPe7icgijEkobkzLc1Nq51yTFApHBT8zmHLR53fYsjTmEZp2Pgk2gr0w0UA9hMn83ZvzyJhhFFhPxKlnfmvj5X9aK6PwtJ3LOM0IY2EtVgszBZTAuB/oSo2C1NASLrS0X4Locc0F2RYLNr73O+xfUj+qeNVK9ea4dH4xLWKJ7bBdVmYeO2Hn7IpdsxoT7IE9sVf25tw7j86z8/JlnXGmN9vsB5z3TwBPmxI=</latexit>

=

∫

k
W (k, t)ω̃(k)

<latexit sha1_base64="k7H5bl9uHnEjWq+OEggGibgZN1A="></latexit>

=

∫
Ha(t)

L→1

dk ω̃(k)

Where: Physical

Co-moving

There is a connection between the stochastic formalism and 
loop corrections to correlation functions (established by 
Woodard and Tsamis)

24
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Stochastic formalism and loops
There must exists a probability density function (PDF) allowing to 
compute cumulants

<latexit sha1_base64="WtPMjyaBd+qUleShsAvmOL69oxc="></latexit>

→ωn↑ =
∫
dωε(ω)ωn

25



25Stochastic formalism and loops
There must exists a probability density function (PDF) allowing to 
compute cumulants

According to the stochastic formalism that PDF satisfies the 
following Fokker-Planck equation

<latexit sha1_base64="WtPMjyaBd+qUleShsAvmOL69oxc="></latexit>

→ωn↑ =
∫
dωε(ω)ωn

(Starobinsky & Yokoyama)
<latexit sha1_base64="NF1TjsUPI+v3HCbOK97uIVK/k9M="></latexit>

d

dt
ω =

[
H

3

8ε2

ϑ
2

ϑϖ2
ω+

1

3H

ϑ

ϑϖ

(
ωV

→
)]



25Stochastic formalism and loops
There must exists a probability density function (PDF) allowing to 
compute cumulants

According to the stochastic formalism that PDF satisfies the 
following Fokker-Planck equation

<latexit sha1_base64="WtPMjyaBd+qUleShsAvmOL69oxc="></latexit>

→ωn↑ =
∫
dωε(ω)ωn

(Starobinsky & Yokoyama)
<latexit sha1_base64="NF1TjsUPI+v3HCbOK97uIVK/k9M="></latexit>

d

dt
ω =

[
H

3

8ε2

ϑ
2

ϑϖ2
ω+

1

3H

ϑ

ϑϖ

(
ωV

→
)]

<latexit sha1_base64="Xn3vM6boubLrb/7jCG84H4c+YcY=">AAAB+nicbVDLTsMwEHTKq5RXgAMHLhYVEqcqQahwrODCsUj0ITWhctxNY9V5yHYqVSE/AycE3PgMfoC/wQ05QMucZndm197xEs6ksqwvo7Kyura+Ud2sbW3v7O6Z+wddGaeCQofGPBZ9j0jgLIKOYopDPxFAQo9Dz5vczPXeFIRkcXSvZgm4IRlHzGeUKN0amkeZUyzJBIxy7EyJSAL2EOVDs241rAJ4mdglqaMS7aH56YximoYQKcqJlAPbSpSbEaEY5ZDXnFRCQuiEjGGgaURCkG5WvJ3jUz8WWAWAi/q3NyOhlLPQ056QqEAuavPmf9ogVf6Vm7EoSRVEVFu05qccqxjPc8AjJoAqPtOEUMH0LzENiCBU6bRq+nx78dhl0j1v2M1G8+6i3roug6iiY3SCzpCNLlEL3aI26iCKcvSM3tC78Wg8GS/G64+1YpQzh+gPjI9vWzGUqQ==</latexit>

ωn<latexit sha1_base64="Xn3vM6boubLrb/7jCG84H4c+YcY=">AAAB+nicbVDLTsMwEHTKq5RXgAMHLhYVEqcqQahwrODCsUj0ITWhctxNY9V5yHYqVSE/AycE3PgMfoC/wQ05QMucZndm197xEs6ksqwvo7Kyura+Ud2sbW3v7O6Z+wddGaeCQofGPBZ9j0jgLIKOYopDPxFAQo9Dz5vczPXeFIRkcXSvZgm4IRlHzGeUKN0amkeZUyzJBIxy7EyJSAL2EOVDs241rAJ4mdglqaMS7aH56YximoYQKcqJlAPbSpSbEaEY5ZDXnFRCQuiEjGGgaURCkG5WvJ3jUz8WWAWAi/q3NyOhlLPQ056QqEAuavPmf9ogVf6Vm7EoSRVEVFu05qccqxjPc8AjJoAqPtOEUMH0LzENiCBU6bRq+nx78dhl0j1v2M1G8+6i3roug6iiY3SCzpCNLlEL3aI26iCKcvSM3tC78Wg8GS/G64+1YpQzh+gPjI9vWzGUqQ==</latexit>

ωn
<latexit sha1_base64="2ox5+goeJgY8wal9BpfyRuC7dtY=">AAAB73icdVDLTsJAFJ3iC/GFunQzkZi4atqCBXdENy4xkUdCK5kOUzphOq0zUxJC+A5dGXXnv/gD/o1TxESNntW555yb3HODlFGpLOvdKKysrq1vFDdLW9s7u3vl/YOOTDKBSRsnLBG9AEnCKCdtRRUjvVQQFAeMdIPxZe53J0RImvAbNU2JH6MRpyHFSGnp1qNcwSH0JkikER2UK5Z53nCdMwdapmXVnaqbE6dec6rQ1kqOCliiNSi/ecMEZzHhCjMkZd+2UuXPkFAUMzIveZkkKcJjNCJ9TTmKifRni6vn8CRMBFQRgYv5e3aGYimncaAzMVKR/O3l4l9eP1Nhw59RnmaKcKwj2gszBlUC8/JwSAXBik01QVhQfSXEERIIK/2ikq7/1RH+TzqOabume12rNC+WjyiCI3AMToEN6qAJrkALtAEGAjyAZ/Bi3Bn3xqPx9BktGMudQ/ADxusHTTSQGw==</latexit>∫

dω
<latexit sha1_base64="2pDJ7qJdleFiDWF/LmYnI85lv7Q=">AAAB5nicdVDLSsNAFJ34rPVVdelmsAiuQpLWtO6KblxWMG2hDWUynbRDJw9mboQS+gu6EnXnB/kD/o2TWkFFz+rcc86Fe26QCq7Ast6NldW19Y3N0lZ5e2d3b79ycNhRSSYp82giEtkLiGKCx8wDDoL1UslIFAjWDaZXhd+9Y1LxJL6FWcr8iIxjHnJKQEvegMeAh5WqZV40XefcwZZpWQ2n5hbEadSdGra1UqCKlmgPK2+DUUKziMVABVGqb1sp+DmRwKlg8/IgUywldErGrK9pTCKm/Hxx7ByfhonEMGF4MX/P5iRSahYFOhMRmKjfXiH+5fUzCJt+zuM0AxZTHdFemAkMCS464xGXjIKYaUKo5PpKTCdEEgr6M2Vd/6sj/p90HNN2TfemXm1dLh9RQsfoBJ0hGzVQC12jNvIQRRw9oGf0YkyMe+PRePqMrhjLnSP0A8brB8uqjFc=</latexit>∫

<latexit sha1_base64="v6tp4gUeGOq4chj9K6oIijvsxx8=">AAAB6nicdVDLTsJAFJ3iC/GFunQzkZi4atqCBXdENy4xEdBAQ6bDLZ0wfWRmSkIIP6Ero+78HH/Av3GKmKjRszr3nHOTe66fciaVZb0bhZXVtfWN4mZpa3tnd6+8f9CRSSYotGnCE3HrEwmcxdBWTHG4TQWQyOfQ9ceXud+dgJAsiW/UNAUvIqOYBYwSpaW7Ie5PiEhDNihXLPO84TpnDrZMy6o7VTcnTr3mVLGtlRwVtERrUH7rDxOaRRAryomUPdtKlTcjQjHKYV7qZxJSQsdkBD1NYxKB9GaLg+f4JEgEViHgxfw9OyORlNPI15mIqFD+9nLxL6+XqaDhzVicZgpiqiPaCzKOVYLz3njIBFDFp5oQKpi+EtOQCEKV/k5J1//qiP8nHce0XdO9rlWaF8tHFNEROkanyEZ11ERXqIXaiKIIPaBn9GJw4954NJ4+owVjuXOIfsB4/QDZUo4i</latexit>

dω

(Tsamis & Woodard)



25Stochastic formalism and loops
There must exists a probability density function (PDF) allowing to 
compute cumulants

According to the stochastic formalism that PDF satisfies the 
following Fokker-Planck equation

<latexit sha1_base64="WtPMjyaBd+qUleShsAvmOL69oxc="></latexit>

→ωn↑ =
∫
dωε(ω)ωn

(Starobinsky & Yokoyama)
<latexit sha1_base64="NF1TjsUPI+v3HCbOK97uIVK/k9M="></latexit>

d

dt
ω =

[
H

3

8ε2

ϑ
2

ϑϖ2
ω+

1

3H

ϑ

ϑϖ

(
ωV

→
)]

(Tsamis & Woodard)

<latexit sha1_base64="Xn3vM6boubLrb/7jCG84H4c+YcY=">AAAB+nicbVDLTsMwEHTKq5RXgAMHLhYVEqcqQahwrODCsUj0ITWhctxNY9V5yHYqVSE/AycE3PgMfoC/wQ05QMucZndm197xEs6ksqwvo7Kyura+Ud2sbW3v7O6Z+wddGaeCQofGPBZ9j0jgLIKOYopDPxFAQo9Dz5vczPXeFIRkcXSvZgm4IRlHzGeUKN0amkeZUyzJBIxy7EyJSAL2EOVDs241rAJ4mdglqaMS7aH56YximoYQKcqJlAPbSpSbEaEY5ZDXnFRCQuiEjGGgaURCkG5WvJ3jUz8WWAWAi/q3NyOhlLPQ056QqEAuavPmf9ogVf6Vm7EoSRVEVFu05qccqxjPc8AjJoAqPtOEUMH0LzENiCBU6bRq+nx78dhl0j1v2M1G8+6i3roug6iiY3SCzpCNLlEL3aI26iCKcvSM3tC78Wg8GS/G64+1YpQzh+gPjI9vWzGUqQ==</latexit>

ωn<latexit sha1_base64="Xn3vM6boubLrb/7jCG84H4c+YcY=">AAAB+nicbVDLTsMwEHTKq5RXgAMHLhYVEqcqQahwrODCsUj0ITWhctxNY9V5yHYqVSE/AycE3PgMfoC/wQ05QMucZndm197xEs6ksqwvo7Kyura+Ud2sbW3v7O6Z+wddGaeCQofGPBZ9j0jgLIKOYopDPxFAQo9Dz5vczPXeFIRkcXSvZgm4IRlHzGeUKN0amkeZUyzJBIxy7EyJSAL2EOVDs241rAJ4mdglqaMS7aH56YximoYQKcqJlAPbSpSbEaEY5ZDXnFRCQuiEjGGgaURCkG5WvJ3jUz8WWAWAi/q3NyOhlLPQ056QqEAuavPmf9ogVf6Vm7EoSRVEVFu05qccqxjPc8AjJoAqPtOEUMH0LzENiCBU6bRq+nx78dhl0j1v2M1G8+6i3roug6iiY3SCzpCNLlEL3aI26iCKcvSM3tC78Wg8GS/G64+1YpQzh+gPjI9vWzGUqQ==</latexit>

ωn
<latexit sha1_base64="2ox5+goeJgY8wal9BpfyRuC7dtY=">AAAB73icdVDLTsJAFJ3iC/GFunQzkZi4atqCBXdENy4xkUdCK5kOUzphOq0zUxJC+A5dGXXnv/gD/o1TxESNntW555yb3HODlFGpLOvdKKysrq1vFDdLW9s7u3vl/YOOTDKBSRsnLBG9AEnCKCdtRRUjvVQQFAeMdIPxZe53J0RImvAbNU2JH6MRpyHFSGnp1qNcwSH0JkikER2UK5Z53nCdMwdapmXVnaqbE6dec6rQ1kqOCliiNSi/ecMEZzHhCjMkZd+2UuXPkFAUMzIveZkkKcJjNCJ9TTmKifRni6vn8CRMBFQRgYv5e3aGYimncaAzMVKR/O3l4l9eP1Nhw59RnmaKcKwj2gszBlUC8/JwSAXBik01QVhQfSXEERIIK/2ikq7/1RH+TzqOabume12rNC+WjyiCI3AMToEN6qAJrkALtAEGAjyAZ/Bi3Bn3xqPx9BktGMudQ/ADxusHTTSQGw==</latexit>∫

dω
<latexit sha1_base64="2pDJ7qJdleFiDWF/LmYnI85lv7Q=">AAAB5nicdVDLSsNAFJ34rPVVdelmsAiuQpLWtO6KblxWMG2hDWUynbRDJw9mboQS+gu6EnXnB/kD/o2TWkFFz+rcc86Fe26QCq7Ast6NldW19Y3N0lZ5e2d3b79ycNhRSSYp82giEtkLiGKCx8wDDoL1UslIFAjWDaZXhd+9Y1LxJL6FWcr8iIxjHnJKQEvegMeAh5WqZV40XefcwZZpWQ2n5hbEadSdGra1UqCKlmgPK2+DUUKziMVABVGqb1sp+DmRwKlg8/IgUywldErGrK9pTCKm/Hxx7ByfhonEMGF4MX/P5iRSahYFOhMRmKjfXiH+5fUzCJt+zuM0AxZTHdFemAkMCS464xGXjIKYaUKo5PpKTCdEEgr6M2Vd/6sj/p90HNN2TfemXm1dLh9RQsfoBJ0hGzVQC12jNvIQRRw9oGf0YkyMe+PRePqMrhjLnSP0A8brB8uqjFc=</latexit>∫

<latexit sha1_base64="v6tp4gUeGOq4chj9K6oIijvsxx8=">AAAB6nicdVDLTsJAFJ3iC/GFunQzkZi4atqCBXdENy4xEdBAQ6bDLZ0wfWRmSkIIP6Ero+78HH/Av3GKmKjRszr3nHOTe66fciaVZb0bhZXVtfWN4mZpa3tnd6+8f9CRSSYotGnCE3HrEwmcxdBWTHG4TQWQyOfQ9ceXud+dgJAsiW/UNAUvIqOYBYwSpaW7Ie5PiEhDNihXLPO84TpnDrZMy6o7VTcnTr3mVLGtlRwVtERrUH7rDxOaRRAryomUPdtKlTcjQjHKYV7qZxJSQsdkBD1NYxKB9GaLg+f4JEgEViHgxfw9OyORlNPI15mIqFD+9nLxL6+XqaDhzVicZgpiqiPaCzKOVYLz3njIBFDFp5oQKpi+EtOQCEKV/k5J1//qiP8nHce0XdO9rlWaF8tHFNEROkanyEZ11ERXqIXaiKIIPaBn9GJw4954NJ4+owVjuXOIfsB4/QDZUo4i</latexit>

dω

<latexit sha1_base64="1kOgY+zZ5I3KauiRPr9HzAAryRA="></latexit>

V(ω) =
∑

m

εm

m!
ωm



26Stochastic formalism and loops
Tsamis & Woodard:

<latexit sha1_base64="jXhLKtNGOjX1l4BODkJ0SrDv0Ko="></latexit>

d

dt

〈
ω
n
〉
= n(n→ 1)

H
3

8ε2

〈
ω
n→2

〉
→ n

3H

↑∑

m=2

ϑm

(m→ 1)!

〈
ω
m+n→2

〉



26Stochastic formalism and loops
Tsamis & Woodard:

<latexit sha1_base64="jXhLKtNGOjX1l4BODkJ0SrDv0Ko="></latexit>

d

dt

〈
ω
n
〉
= n(n→ 1)

H
3

8ε2

〈
ω
n→2

〉
→ n

3H

↑∑

m=2

ϑm

(m→ 1)!

〈
ω
m+n→2

〉

<latexit sha1_base64="1R9YnqIkTsVp5NHK7VqZxUzQI9E="></latexit>〈
ω
n
〉
= →4ε2

n

3H4

(
ϑ
2(t)

)n →∑

L=0

ϖn+2L

L!

1

n+ L

(1
2
ϑ
2(t)

)L

<latexit sha1_base64="fVZFiFinNIgDTwFQmCmGTv30HhU="></latexit>

ω
2(t) =

H
2

4ε2
ln a(ϑ)

Then Tsamis & Woodard noticed that this is solved by

Where



26Stochastic formalism and loops
Tsamis & Woodard:

<latexit sha1_base64="jXhLKtNGOjX1l4BODkJ0SrDv0Ko="></latexit>

d

dt

〈
ω
n
〉
= n(n→ 1)

H
3

8ε2

〈
ω
n→2

〉
→ n

3H

↑∑

m=2

ϑm

(m→ 1)!

〈
ω
m+n→2

〉

<latexit sha1_base64="1R9YnqIkTsVp5NHK7VqZxUzQI9E="></latexit>〈
ω
n
〉
= →4ε2

n

3H4

(
ϑ
2(t)

)n →∑

L=0

ϖn+2L

L!

1

n+ L

(1
2
ϑ
2(t)

)L

<latexit sha1_base64="fVZFiFinNIgDTwFQmCmGTv30HhU="></latexit>

ω
2(t) =

H
2

4ε2
ln a(ϑ)

Then Tsamis & Woodard noticed that this is solved by

Where Loop corrections employing a 
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(See Spyros talk)

Daisy loops

<latexit sha1_base64="D/HiRW1tEyRJj0SlbIqGyFHDicg="></latexit>

h'k1(⌧) · · ·'kn(⌧)i =
k2k1

<latexit sha1_base64="502jasd2X5wBmm+7zfieTYmPa04=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvTAQ31vO+UWFtfWNzq7hd2tnd2z8oHx61TJxqypo0FrHuhMQwwRVrWm4F6ySaERkK1g7HtzO//cS04bF6sJOEBZIMFY84JdZJj1kvjPB42lf9csWrenPgVeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBpqZcalhA6JkPWdVQRyUyQzQ+e4jOnDHAUa1fK4rn6eyIj0piJDF2nJHZklr2Z+J/XTW10HWRcJallii4WRanANsaz7/GAa0atmDhCqObuVkxHRBNqXUYlF4K//PIqaV1U/Vq1dn9Zqd/kcRThBE7hHHy4gjrcQQOaQEHCM7zCG9LoBb2jj0VrAeUzx/AH6PMHpS2QUw==</latexit>

kn

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="1URbYoctFSrCeKscGHfyQg6bBHI=">AAAB53icbZDNTsJAFIVv8Q/xD3XpppGYuCKtwZ8liRuXmAiSQEOmwy2MTDvNzK0JITyDroy68318Ad/GAbtQ8Ky+uedMcs8NUykMed6XU1hZXVvfKG6WtrZ3dvfK+wctozLNscmVVLodMoNSJNgkQRLbqUYWhxLvw9H1zL9/RG2ESu5onGIQs0EiIsEZ2VGry/uKTK9c8areXO4y+DlUIFejV/7s9hXPYkyIS2ZMx/dSCiZMk+ASp6VuZjBlfMQG2LGYsBhNMJlvO3VPIqVdGqI7f//OTlhszDgObSZmNDSL3mz4n9fJKLoKJiJJM8KE24j1oky6pNxZabcvNHKSYwuMa2G3dPmQacbJnqZk6/uLZZehdVb1L6rnt7VKvZYfoghHcAyn4MMl1OEGGtAEDg/wDG/w7gjnyXlxXn+iBSf/cwh/5Hx8A5Y9jMA=</latexit>· · ·

<latexit sha1_base64="B7dQq6mFGpC9LXRII2DnHv8x1mc=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyURqS6LblxWsA9oYphMJu3QmUmYmQglBPwVNy4Ucet3uPNvnLZZaOuBgcM553LvnDBlVGnH+bYqK6tr6xvVzdrW9s7unr1/0FVJJjHp4IQlsh8iRRgVpKOpZqSfSoJ4yEgvHN9M/d4jkYom4l5PUuJzNBQ0phhpIwX2kcdMOEJBLoqH3JMckjguArvuNJwZ4DJxS1IHJdqB/eVFCc44ERozpNTAdVLt50hqihkpal6mSIrwGA3JwFCBOFF+Pju/gKdGiWCcSPOEhjP190SOuFITHpokR3qkFr2p+J83yHR85edUpJkmAs8XxRmDOoHTLmBEJcGaTQxBWFJzK8QjJBHWprGaKcFd/PIy6Z433GajeXdRb12XdVTBMTgBZ8AFl6AFbkEbdAAGOXgGr+DNerJerHfrYx6tWOXMIfgD6/MHnD6V7A==</latexit>

�e↵
n

Recall that this result is free of dS breaking secular growth

If you choose a physical cutoff you recover cumulants 
computed out of the exact result 



Conclusions

Summary:

There is a systematic way to connect the 
stochastic formalism with perturbation theory



Conclusions

Summary:

There is a systematic way to connect the 
stochastic formalism with perturbation theory

This can be done exactly to first order  
with respect to the potential (where loops 
appear in the form of daisy loops)



Conclusions

Summary:

There is a systematic way to connect the 
stochastic formalism with perturbation theory

This can be done exactly to first order  
with respect to the potential (where loops 
appear in the form of daisy loops)

The Fokker-Planck equation turns out to have  
relevant corrections (see Spyros talk)



Thanks!


