
Les Houches 2025

JL, Thomas Tram, Nils Schöneberg (+community)



A few links

• CLASS defined as a python module on pipy repository 

• https://github.com/lesgourg/class_public/ contains master branch (and other 
public branches) 

• http://class-code.net/ contains latest class_public-x.y.z.tar.gz + info, links to 
docs, wiki, articles

https://github.com/lesgourg/class_public/
http://class-code.net/


main modules

C++background    C

thermodynamics    C

C++perturbations    C

fourier   C

C++transfer   C

etc…  

external modules

C++HMcode   C

bbn C

C++etc…  

C++ 
compiler

libclass.so 
library

class executable

terminal prompt / input file

output files

4 installation/compilation methods: 
• pip install classy 
• pip install . 
• make -j class 
• make -j all

Overall architecture of CLASS

cython wrapper 
classy.pyx

python script/notebook

python plots/data arrays

cython 
compiler

python module 
classy



Basic runs

• Run with one of : 

‣ ./class default.ini 

‣ python scripts/warmup.py 

‣ jupyter notebook notebooks/warmup.ipynb 

• Syntax for all input parameters detailed in explanatory.ini 

• Input file: omega_b = 0.02238 

                    output = tCl, pCl 

• python:  xxx.set({‘omega_b’:‘0.02238’, ‘output’:’tCl, pCl’}) 

• demo with notebooks/warmup.ipynb



Example of output from other notebooks in notebooks/
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Example of output from other notebooks in notebooks/
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Content of the modules

                  Main modules 
1. input 

2. background                     e.g.  

3. thermodyamics                e.g.  

4. perturbations               e.g.  

5. primordial                    e.g.  

6. fourier                         e.g.   

7. transfer                       e.g.  

8. harmonic               e.g.  

9. lensing                     e.g.  

10.distortions                  e.g. 

da(z)

g(τ)

δc(τ, k)

𝒫ℛ(k)

Pm(z, k)

Δℓ(τ, k)

CTT,unlensed
ℓ

CTT,lensed
ℓ

y, μ, . . .

         External modules 
            (codes/data) 

• bbn 

• HyRec2020 

• RecfastCLASS 

• Halofit 

• HMcode 

• heating 

• distorsions 

• external_Pk 

• RealSpaceInterface



RealSpaceInterface



CLAPP

• public beta-version, paper + better version next week 

https://classclapp.streamlit.app/



Range of application

• Lots of cosmologies within FLRW (incl. non-standard DM models, 
neutrinos, DE models) 

• Lots of observables (incl. density Cl’s, shear Cl’s w/o Limber, HMcode 
2020) 

• Separate public branches e.g. for GW anisotropies, interface with particle 
physics codes 

• CLASS interfaced from MontePython, Cobaya, Cosmosis, CosmoPower, 
OLE 

• Coming soon: 

• Minor releases with improved notebooks, comments in classy, 
readthedocs, vector modes, new architecture for classy.py 

• Major release for one-loop matter power spectrum and bispectrum of 
EFTofLSS
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