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https://snad.space/

Project devoted to the anomaly detection problem  
in astronomical databases and catalogues



HUMAN DEFINITION MACHINE DEFINITION

WHAT IS ANOMALY?



PIPELINE

Light curves

Preprocessing

Machine learning 
e.g. outlier detector

Active anomaly  
detection loop

Experts

• SNAD Viewer 
• Metadata 
• Images 
• Catalogs 

• Simulations 
• Follow up 
• Literature

ML produces recommendations only



ACTIVE ANOMALY DISCOVERY Ishida et al., A&A, 2021
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AAD identifies ~80% more anomalies than IFAAD identifies 83% anomalies, IF only 8%

+..... 

Can be used as targeted transient search



- 104 SN-like transients (57 new + 47 
known), including rare SN types  
update: 144 

- 15 PSN are missing in alerts 

- SNAD objects posted to TNS 

- well-sampled early light curves

SUPERNOVA SEARCH IN ZTF
~26.5 million light curves from the Zwicky Transient Facility DR3

Pruzhinskaya et al., MNRAS, 2023

2100 outliers



SUPERNOVA MODELLING
P. Nugent’s SN models (Ia, Ib/c, IIP, IIL, IIn)
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https://snad.space/catalog/



SUPERLUMINOUS SUPERNOVAE

°100 0 100 200 300
t ° t0

18

19

20

21

22

23

24

m
ag

ni
tu

de
SNAD120, zr-band

SNAD121, zr-band

SNAD160, zr-band

SNAD187, zr-band

SN 2006gy, R-band, z = 0.3

SN 2006gy, R-band, z = 0.4

SNAD160 – PISN? z =0.295 (Credit: J. Cooke, A. Moller)
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SNAD-VI RESULTS

Optical 
counterpart of 
radio source 
NVSS 
J080730+755017 

ZTF DR17Gaia DR3PS1 DR2

μ-lens candidate
ZTF DR17

Volnova et al., RNAAS, 2023



https://snad.space/artARTEFACTS



SNAD VIEWER FOR ZTF DR

https://ztf.snad.space

Malanchev et al., PASP, 2023



CONCLUSIONS

- Our results confirm the importance of combining 
automatic machine learning algorithms with domain 
knowledge in the construction of recommendation 
systems for astronomy 

- Anomaly detection systems must be built for experts 

Thank you for attention!


