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Outline 

•  GRBs   
Gamma-Ray Bursts 

•  SVOM  
Space-based multi-band astronomical Variable Objects Monitor 

•  GWAC and GFTs  
Ground Wide Angle Camera and Ground Follow-up Telescopes  

•  CAGIRE – a NIR camera for the GFT  
CAtching Grb InfraRed Emission 

•  Conclusion 
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GRB  
ligth-curves 
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GRB 970228: 

the discovery of 
GRB afterglows 
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X-rays 

Visible  



1 minute 

GRB 080319 
Bloom et al. 2009 

In K, GRB 080319 
could have been 
detected up to 

z~17 ! 
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Gamma-ray bursts are important ! 

•  GRBs permit various studies: 
–  The physics of stellar explosions 
–  The physics of relativistic jets 
–  The death of massive stars and the birth of stellar mass black holes 

–  The composition and physical state of distant galaxies 
–  The evolution of the IGM and the epoch of reionization 
–  The cosmological parameters (standard candles) 

–  GRBs are potential sources of GWs, neutrinos and CRs... 

–  They can test some predictions of fundamental physics (Lorentz 
invariance…) 

•  Addressing these questions require complex observing strategies due to 
the diversity of GRBs and the dynamic range of timescales and 
luminosities 
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The detection of GRBs 

–  All GRBs known to date have been detected from space in X-rays or 
gamma-rays (space provides the energetics). 

–  All distances have been measured on the ground.  

==> GRBs require an excellent synergy between space and ground. 
==> Robotic telescopes have always played a privileged role 

•  Note: the direct detection of GRB afterglows in visible from the 
ground is still awaited 
–  We tried with Megacam at the CFHT without success (Malacrino et al. 

2007)  
–  The LSST may detect a few dozen GRB afterglows per year 
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The next GRB mission 
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!"#$%&'(!)'$("$*"!"%+,)'-.!/0,0(1)2"34!#0"4!5,$!6"

Wide field (~2 sr) GRB trigger camera 
(4 - 150 keV) 
Surface ~ 1000 cm2 
Image and count rate trigger 
Role: GRB detection & localization 

Non imaging spectrometer (~2 sr) 
(50 keV -  5 MeV) 
Role: measure Epeak up to ~500 keV 
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Role: 70*'(0")20"879"4$3')'$(:""
;8"*$,,$.-+4:"'60()'*'#!)'$("$*""
6!<="8793:""42$)$%0)<'#"<0632'*):"
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-ray Telescope  
(0.2-10 keV) 
Role: 70*'(0")20"879"4$3')'$(:""
;8"*$,,$.-+4"
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Ground follow-up telescope 
(BVRI  J & H) 
Role: 960()'*'#!)'$("<",$#!,'3!)'$("$*"=>""
+3'(1"?@A=9:3"4$3')'$(3B",$#!,'3!)'$("$*""
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0%'33'$("$*",$(1">:D3"
 

12/3*0!&)45)*6!

1789!

1:;<=!

1:;<>!

Ground Wide (~2 sr) Angle Camera (V band) 
Role: 3)+65"$*")20"47$%4)"$4)'#!,"0%'33'$("
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The 5th instrument on-board… 
 An on-board VHF 
emitter broadcasts GRB 
positions. The signal is 
received by a network 
of small VHF antennas 
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VT 

!!!!!"#$%!!!&!'( !!)*+!,-.!*)!/*01!2*3+042!
! !!!!!!!!!!!!!&!,5 !)*+!6-.!*)!/*01!2*3+042!
! ! !!!!!!!!!7$!!!!!&!'!8+0240 

9:;<=>2!!!!&!'?!8+0@AB!!
>4C3A+4D!/*01!<003+80E!F6-.!01/1G!

MXT 

* Assuming an obs. start time at T0 + 5 min 
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 The strengths of SVOM 
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Ground follow-up of SVOM GRBs 

GWAC 
GFT-1 

GFT-2 (CAGIRE) 

Ensenada -- 2012, Sep. 7th Robotic telescopes 17 



Optical follow-up - summary 

Limiting magnitudes: 
(R-band - 300 sec) 

-  GWAC:   R = 16.5 
-  GFT:  R = 21.2 ; J=19 
-  VT:   R = 23 
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T0+1min �

Kann et al. 2010�

GFT VT GWAC 

Akerlof & Swank, 2007  
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Two Ground-based Follow-up Telescopes 

•  The prime goal of the 2 GFTs is the early identification of GRB 
afterglows from the ECLAIRs positions 

–  GFT-1 is the chinese GFT at Xinglong observatory (TNT / EST)  
–  GFT-2 is the French-Mexican GFT at OAN-SPM 

•  Instrumentation of GFT-2 (2 channels) 
–  1 visible camera 4k x 4k 
–  1 NIR camera 2k x 2k H2RG 
–  1 medium resolution spectrograph (TBC) 

•  GRB objectives of GFT-2: 
–  Localization of SVOM GRBs, including dark GRBs 
–  Observation of the early afterglow in visible/NIR 
–  SED of the early afterglow 
–  Study of the prompt visible emission of long GRBs 
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GRB science… 

The GFT permits the detection of GRB 
afterglows at visible and NIR 
wavelengths. 

The GFT measures the early optical 
afterglow with excellent sensitivity, 
spectral coverage and temporal 
resolution. It will provide new 
constraints on the complex physics at 
work during this phase. 

CAGIRE VISIBLE 

Period of GFT observation 

gamma 

X-rays 

visible 

Ziaeepour et al. 2008 

Tanvir et al. 2009 



SVOM GRB illumination map 
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GFT-1 
GFT-2 

From A. Klotz 



Characteristics of GFT-2 
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Science goals beyond GRBs 

•  Priority to all types of alerts: 
–  GW alerts --> need mozaicing 
–  Neutrino alerts 
–  Microlensing events 

•  Between alerts: 
–  Medium resolution spectroscopy of various transients: novae, SNe 
–  Variable stars 
–  Solar system objects: NEO, comets 
–  … 

•  Some challenges:  
–  Reliability of the observatory 
–  Scheduling and execution of the observations 
–  Real-time analysis 
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CAGIRE – a NIR camera for the GFT 
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Why CAGIRE? 

•  Rationale: developing a NIR camera for a robotic telescope 

•  Science goals: 
–  Systematic NIR imaging and photometry of all types of explosive events 

during the first minutes 
–  Early detection of the afterglows of dark GRBs (extinct or distant) 

–  Extending the range of photometric measurements for observations 
between the alerts  
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Status of CAGIRE 

•  The prototype is under construction: 
–  Design, construction and now test of the cryostat  
–  The control command of the detecteur with the IDECAR ASIC, and 

acquisition software are operational 
–  We have ordered an engineering detector which should be delivered by 

the end of this year 
–  The test bench is designed, and the material commanded 

–  Year 2013 will be dedicated to the measure of the performance of the 
prototype camera 
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CAGIRE 
cryostat 
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AI OMP 15 mars 2012 

Capteur de 
référence  et  
puissancemètre 

Monochromateur  
et fibre mobile 

Platines de 
translation 

2 miroirs 
paraboliques 

Camera 
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SVOM: status of the project 

•  SVOM is starting again after a three-year freeze period: a decision 
will be taken soon about the platform 

•  GFT-1 exists at Xinglong observatory 

•  The funding of GFT-2 has been approved within the framework of a 
french “Laboratory of Excellence” 

•  The CAGIRE NIR camera is under development at IRAP (Toulouse), 
a prototype will be available next year for laboratory testing 
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