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SVOM and its GRB science in a nutshell



The SVOM Collaboration

IJCLab, Orsay



The Space-based multi-band astronomical Variable Object Monitor 
(SVOM) satellite

Launch : Early 2023 for 3 (nominal) +2 (extended) years
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The SVOM ground segment
1. An alert network: ~40 VHF receivers on Earth / 65% of the alerts received within 30s at the French Science 

Center (FSC) / We are also planning to be connected to the chinese Beidou network.
2. A telescope network for the SVOM follow-up activities

Launch : Mid 2022 for 3 (nominal) +2 (extended) years

FSC (CEA)
CSC (NAOC)

COLIBRI
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volunteering facilities



The SVOM scientific programs



Gamma-ray Bursts in a nutshell

From the NASA 
CGRO mission 

BATSE instrument: 
20keV - 1MeV



Gamma-ray Bursts in a nutshell

Long GRB from type Ib/c supernovae

short GRB (+kilonova) from compact 
BNS merger

These two cataclysmic events can launch a (ultra) 
relativistic jet in the interstellar medium



Gamma-ray Bursts in a nutshell

Van Eerten 18



prompt 
emission
up to 100s

Early 
afterglow 
emission

<1h
Late afterglow 

emission
>1h

Swift/XRT R-band J-band
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State of the art of GRB follow-up observations 

Very late 
afterglow 
emission

>1day



State of the art of GRB follow-up observations 

Take away message from past Swift follow-up campaigns

1. The prompt emission (TGRB up to 100s) is usually poorly 
covered in all bands (except for the longest GRBs in 
x-rays) : it is a very complicated task !

2. The early afterglow emission (TGRB<1h) is already well 
covered in x-rays BUT barely in R-band and poorly 
covered in IR bands. SVOM job !

3. The late afterglow emission (TGRB>1h) is well covered in 
x-rays and R-band and reasonably covered in IR bands. 
SVOM should perform pretty well !

4. The very late afterglow emission (TGRB>1day) is poorly 
covered in all bands. Beyond the scope of the SVOM 
instruments. VR-LSST could help !
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GRB Science case

SVOM/LSST GRB afterglow follow-up synergies 

The SVOM/VR-LSST synergies for the GRB science



II
FINK

the SVOM’s gateway to the Vera Rubin 
transient sky



a unique French broker to prepare the future of the time-domain 
astronomy

The SVOM scientific module to be setup in Fink for 
performing SVOM/LSST GRB science

1. Searches for GRB afterglow (also 
supernovae/kilonovae) candidates in the LSST 
stream as soon as a SVOM GRB is detected and 
localized.

2. Searches for untriggered/subthreshold SVOM GRB 
counterparts from LSST identified orphan afterglows.
(see the talk of Johan Bregeon about searches for 
untriggered/orphan GRB afterglows in LSST alert stream)



The SVOM GRB scientific module in Fink, how does it work ? 

RA, dec, error radius, Trigger time RA, dec, Trigger time, mags

GRB detected by SVOM LSST alert stream 
(prefiltered by FINK or not)
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The SVOM GRB scientific module in Fink, how does it work ? 

RA, dec, error radius, Trigger time RA, dec, Trigger time, mags

GRB detected by SVOM LSST alert stream 
(prefiltered by FINK or not)

1/ Space and time crossmatch

2/ Science filter

● source type = SN, ambiguous or unknown
● Proba Real/bogus > 0.9
● Proba not associated by chance > 5𝞼

3/fast transient filter

● g-r > XX
● 𝚫magr > 0.3 mag . day-1

visual inspection by SVOM scientists
Complete the SVOM afterglow data set for 

further analysis

4/Candidate validation

candidate list 1
(bronze events, several 

tens to hundreds)

candidate list 2
(silver events, severals 

up to tens)
candidate list 3
(few, gold events)



The SVOM GRB scientific module in Fink, how does it work ? 

The FINK/SVOM sci. module will be run :
● offline after each night of VR/LSST (ready !)

● online if a GRB is detected during the night at VR-LSST (will be implemented soon by the end of the year)

One problem remains…..



The SVOM GRB scientific module in Fink, how does it work ? 

One problem remains for now…

The FINK/SVOM sci. module will be run :
● offline after each night of VR/LSST (ready !)

● online if a GRB is detected during the night at VR-LSST (will be implemented soon by the end of the year)



The SVOM GRB scientific module in Fink, how does it work ? 

But we have...

The FINK/SVOM sci. module will be run :
● offline after each night of VR/LSST (ready !)

● online if a GRB is detected during the night at VR-LSST (will be implemented soon by the end of the year)



Prior to SVOM & LSST : Swift/Fermi & ZTF era



Swift/Fermi & ZTF era : results with Fink
ZTF afterglows from Swift GRBs :

0

ZTF afterglows from Fermi GRBs :
1 found with the GRB science module !

 ZTF21aagwbjr association confirmed with GRB 210204A

Light curve visualization of the GRB afterglow candidates in FINK 
(preliminary)



Conclusions & perspectives
● There is a room for common studies of the GRB afterglows between SVOM (early phases) and 

VR-LSST (very late phases) using the public alert stream

● The SVOM Collaboration (+ GRB experts) is developing a FINK/SVOM sci. module to search for GRB optical 
afterglow counterparts in ZTF/LSST alert stream

● The GRB module is also publicly available and will be constantly upgraded 
(https://github.com/dturpin-svom/fink_grb_module)

● The results of the GRB sci. module are publicly available in FINK! 

● The offline search for GRB afterglows is now running on Swift and Fermi to finely tune the different parameters of 
the filters. 

● We found one confirmed GRB afterglow with our filters! ZTF21aagwbjr - GRB210204A !

● The online search in ZTF alert stream will be available soon (by the end of the year)

● Blind searches for optical afterglows in ZTF/LSST data streams will be investigated (see the talk of J. Bregeon). In 
case of a discovery, SVOM will search for subthreshold events in the ECLAIRs data.

● Search for KN/SN candidates potentially associated to SVOM S/L GRBs must be done systematically too

https://github.com/dturpin-svom/fink_grb_module

