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Exercise #2 

•  Find the web sites of BATSE (?), Fermi/
GBM and Swift  



Review	  on	  GRB	  

•  Gamma-‐ray	  bursts	  and	  Popula?on	  III	  stars	  (2016)	  
•  Gamma-‐ray	  bursts	  at	  the	  High	  and	  Very	  High	  
Energies	  (2015)	  

•  Gamma-‐Ray	  Bursts	  as	  Sources	  of	  Strong	  Magne?c	  
Fields	  (2015)	  

•  Physics	  of	  Prompt	  GRB	  emission	  (2015)	  
•  Short	  dura?on	  GRBs	  (2014)	  
•  GRB	  in	  the	  SwiP	  Era	  (2009)	  	  
•  Theories	  of	  GRBs	  (2002)	  
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Scintillator Detectors 
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Detector Response Matrix 

The response of a detector, which signal depends of the energy of an incoming photon, distributes the photon  
of a certain energy over many pulse height channels  according to the gain and energy resolution of the detector.  
Usually this resolution function is relative complicated and depends on the photon energy. Since the energy  
acceptance and resolution of a given detector is determined by its design it is convenient to table this function  
while the photon energy serves as a parameter. This procedure leads directly to a form of a matrix and gives  
the whole data set the name detector response matrix.  
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GRB history 

•  Vela satellites discovery (1967 - 1973) 
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GRB History 

•  Interplanetary Network (IPN) 

http://www.ssl.berkeley.edu/ipn3/ 
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The Compton Gamma Ray Observatory 

The Compton Gamma Ray Observatory (CGRO) is a sophisticated satellite observatory  
dedicated to observing the high-energy Universe. It is the second in NASA's program of  
orbiting "Great Observatories", following the Hubble Space Telescope.  
While Hubble's instruments operate at visible and ultraviolet wavelengths, Compton carries  
a collection of four instruments which together can detect an unprecedented broad range of  
high-energy radiation called gamma rays. These instruments are the Burst And Transient  
Source Experiment (BATSE), the Oriented Scintillation Spectrometer Experiment (OSSE),  
the Imaging Compton Telescope (COMPTEL), and the Energetic Gamma Ray Experiment  
Telescope (EGRET).  
 

http://cossc.gsfc.nasa.gov 



The Compton Gamma Ray Observatory 

BATSE 
- 20 keV -10 MeV 
- GRB, SGR, X-ray sources 
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CGRO-BATSE (1991-2000) 

CGRO/BATSE  (20 keV÷10 MeV) 
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GRB history 
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Gamma-Ray Bursts 
Temporal behaviour Spectral shape

Spatial distribution
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BATSE (1991-2000) 
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BATSE (1991-2000) 



17 

BATSE (1991-2000) 
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Spectral variability 

alpha 
beta 

Epeak 

Preece et al. (2000)



•  Two instruments: 
–  LAT:  

•  high energy (20 MeV –  >300 GeV) 
–  GBM:  

•  low energy (8 keV – 40 MeV) 

•  Huge field of view 
–  LAT: 20% of the sky at any instant; in sky survey mode, expose all parts of 

sky for ~30 minutes every 3 hours.  GBM: whole unocculted sky at any 
time. 

Large Area Telescope (LAT) 

Gamma-ray Burst Monitor (GBM) 

Fermi Key Features  

Spacecraft Partner: 
General Dynamics 



GBM	  Detectors	  
Bismuth Germanate (BGO) 

 Scintillation Detector 

Major Purpose 
–  Provide high-energy spectral 

coverage (150 keV – 25 MeV) to 
overlap LAT range over a wide 
FoV 

 

(12) Sodium Iodide (NaI) 
 Scintillation Detectors 

Major Purposes 
–  Provide low-energy spectral coverage 

in the typical GRB energy regime 
over a wide FoV (10 keV – 1 MeV) 

–  Provide rough burst locations over a 
wide FoV 

 

Provides spectra for GRB from 10 keV to 30 MeV. 

Provides wide sky coverage (8 sr), enables autonomous repoints to allow for high 
energy afterglow observations with the LAT. 



Fermi GBM 



Fermi spectra 
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BATSE (1991 - 2000) 
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BATSE (1991-2000) 
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The great debate (1995) Flux:10-7 erg cm-2 s-1

Distance: 1 Gpc
Energy:1051 erg

Distance: 100 kpc
Energy: 1043 erg

Cosmological - Galactic?
Need a new type of observation! 

GRB: where are they? 
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BeppoSAX (1995 - 2002 ) 
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BeppoSAX 
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Costa et al. (1997)

BeppoSAX and the Afterglows 

Kippen et al. (1998) Djorgoski et al. (2000)

• 	  Good	  Angular	  resolu?on	  (<	  arcmin)	  
• 	  Observa?on	  of	  the	  X-‐APerglow	  

• 	  Op?cal	  APerglow	  (HST,	  Keck)	  
• 	  Direct	  observa?on	  of	  the	  host	  galaxies	  
• 	  Distance	  determina?on 


