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What are Gamma-ray bursts ?

A Intense short pulse of gamma-rays : > 10°! erg
A Fast-Fading afterglow in x-rays, optical and radio
A Occur in distant galaxies

A Current redshift range : 0.03 — 9.38

Long _
Short GRBs: Gravitational collapse
Compact-object mergers |of a massive star
Black holes/Neutron stars 1
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Open Questions

Multi-messenger
emission

mtergalactlc medium ?

@@?\‘3 Fermi : short GRBs and excellent coverage of the prompt emission

";&3\ Swift : study of the afterglow and measurement of the redshift

with a good time and spectral coverage

& Build a homogeneous sample of GRBs

: . P
With redshift measurement Svon 3



SVO M é Space-based multiband astronomical Variable Objects Monitor
Satellite to be launched in 2021

] F-GFT
Proche infrarouge
TO + 1 min

Flux dansity (mJy)

VHF Network
S, X Band antenna
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Cordier et al., PoSwift:lO(éd’iS)




ECLAIRs - Trigger Camera

Prompt Emissio

Energyband 4-150keV
FOV 2 sr
Mask Open fraction = 0.4
Detector 6400CdTepixels- 4x4x1mnd

Onboard processing

CountRate and Image Triggers

Localisatioracc
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det ect|
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GRM - Gamma Ray Monitor

Energyband 15keV-5 MeV
FOV 2 srper GRD
Detector 200 cn? (Nal, 1.5 cmthick)

Onboardprocessing

Count Rate Trigger

localisationaccuracy

>10°




Caracteristics of the GRBs seen by ECLAIRs

A Numberof GRBsletectedby ECLAIRS
A 64+ 18 GRBs/yr at the alert threshold and 56 + 18 GRBs/yr at the slew threshold
A Sameproportion of shortGRBsis Swift/BAT (8%)5%1 GRBs/yr

. %‘m ECLAIRS > € pp
BATSE Black > 0.2

Y SWIFT Blue > 0.5

B HETEI Red > 0.7
& SWIFT+*

® FERMI

Very Long GRBs ?

*Konus or GBM

ECLAIRs will be sensitive to all known GRBs
Input catalogs T~

*
S.AntiefF.DaigneS.Schannet al. (2016) Svom 6



MXT — Micro-channel X-ray Telescope

FOV

~ 1 deg

Focal Length

~1m

Camera 256x256 PN CCD
27 cnt at 1keV
Energy Band 0.2—-10keV
Onboardprocessing sourcespositions
Localizatioraccuracy < 2
g3 0 ' bri gt

90% of ECLAIRs GRBs observable

VT - Visible Telescope

Diameter 40 cm
2 channels 400 nm-650 nm (blue)
650 Nm-950 nm (red)
LimitingMagnitude 22.5 (5, 300s)
FOV (G SR R T
Spatial resolution 0. 7°7™:
Onboard Processing List of potential transiensrcs




GWAC - Ground Wide Angle Cameras

12% of ECLAIRs GRBs observable

F-GFT - Ground-based Follow-up Telescope

Diameter 18cm
Focal Length 22 cm
Camera 4k x 4k CCD detectors
Wavelength 500-800 nm
FOV 5000 ded (63% of the ECLAIRs FQ
Limiting Magnitude V=16.5 (5 o
Temporal resolution 1s

AChinese Ground Follow-up Telescope (C-GFT)

Roboticl-m clasgelescope Xinglongobservatory
FoV= 21x21 arcmin?, 40050 nm

AFrench Ground Follow-up Telescope (F-GFT)

Roboticl.3m clasdelescope San Pedriartir (Mexico)
FoV= 26x26 arcmin?
Multi-bandphotometry (400-1700 nm, 3imultaneousands)

AContribution to the LCOGT network (12x1m+2x2m tel.)
>75% oECLAIRdetectedGRBsmmediatelyvisible by ongroundtelescope

(GFTs+LCOBT

)



Observation Program:
GRB GP ToO

Autonomoustransient General Program PyelannedObservations

detectionby ECLAIRS compliantwith satellite law Target of Opportunity
Top-Down Bottom-Up
T00
15% | GRB GRB
. 25% T00
Nominal | 0% 25% E)_(te_nded
mission mission

GP
60%

We are currently enlarging the ToO capabilities of SVOM.
Very complex operations at system level

ToO-NOM ToO-EX/ToO-MM

Frequency 1/day 1/month

Standard delay <48h <12 h
Duration > 1 orbit 7 — 14 orbits S/*\




J.WejB.CordierC.Lachaud et al. (2016)

ToO-MM

ToOMM is theToOdedicated to EM counterpart search i| |l
response to a mukmessenger alert. ST e
Whatdiffers from theTOONOM andToOGEX is the g
unknown position of the source within a large error box
Tiling required !

{

¥ : Hartbeesthoek

3 S-band stations

Swift/XRT slightly better than MXT (35%)

1 1cecube but MXT has a larger FOV!
HESE

cascades

KM3NeT2.0

cascades

Evans+16

HIKLV BNS HIKLV BBH

77 lceCube
a HESE tracks
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A Send MXT photons through VHF link + ground analysis.
A If anything found :
new ToO + Community alert Susm 10



GW astronomy and SVOM

During O2 run: GW170104

Mini-GWAC observations (12 mag):

A Performroutine observationgverynight
A ToOfrom GWalertsand Antares neutrin@lerts Flaire starfoundby mintGWAC/60 cntelescope

A GWAC AVAILABLE AT FALL 2017 (U.LIMIT 16 MAG) fleuatineetal; atég{jgi?z’g $g§5?581’9147’29001)7

miniGWAC 3#W-R —e—
upper limits of mMimIGWAG —=
N 60cm 3#R —x

Calibrated magnitude

Calibrated magnitude

GCN20369 15 L
105 0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 75

3.67246e-23 0.000114906 Minute (T0=2017-04-18 UT 14:40:36.575, IMG 0561), Observer:Wang Jing et al.

A STARTSOBSERVATIONE20 AFTERHEGWTRIGGER ~ POSSIBLE (EXTERNAL) CANDIDATE FOLLOW-UP '
A BAYESIERROBABILITGOVERAGB4.4 % A 2robotics60 cmtelescopesccn20404)
A 1-m telescope(Xinglong
A 2-m telescope(Xinglong
A Nointerestingtransientfound A 2.16-m telescopein LijiangObservator,

S.Antieron behalfon the SVOM/GWAC team vom 11



Conclusion and perspectives

Now, with the time domain and multi-messengerastronomy in
strong developments,SVOMis ready to play an important role in
the future...
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GW astronomy and SVOM

During O1 run: GW151226

Mini-GWAC observations

sky1D:060060

30 skylD:
Jd 150 120 90 60 0 0 330 300 210 240 210

3.01093e-20 8.70202e-05

A Observationd2 h and 13.6 h

after the trigger time (201512-26 at 3:38:53 UTC)

A Duration2.8 and 5.3

A Upperlimit 11 mag

A Transientsearchwith two pipelines:
Catalogcrossmatcranddifferenceimaginganalysis

SV?)M 13



