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GBM Triggers – First Year History 
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GBM First Year Trigger Summary 

  253 GRBs  
   242 between 50－300 keV 

  67 on timescales > 1 s of which 37 did not also trigger ≤ 1 s 
  21 on timescales < 64 ms of which 0 did not also trigger ≥ 64 ms  

   11 between 25－50 keV, 4 of which failed to trigger 50－300 keV 
   No GRBs triggered on hard energy ranges. 
   i.e. 212 BATSE-like GRBs in 1 year. 

  62 commanded (test) 
  168 SGRs  － most on soft, short trigger algorithms. 
  14 TGFs  － all on hard, short trigger algorithms. 
  1 solar flare 
   Others are Cyg X-1 rises, accidentals, and particle events. 



One year of Fermi GRBs 

GRB 090323 z = 3.6 

GRB 090328 z = 0.7 

GRB 080916C z = 4.4 
GRB 090510 z = 0.9 



Three Short Bursts 

090510 

090228 

090227 
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Short GRBs with hard spectra 
(Ep ~ few MeV) 

Spectral evolution similar to long 
bursts but harder & finer timescales 

Soft-to-hard spectral evolution not 
typically seen in long GRBs 



GBM TGFs 

 WWLLN sferics 
 others 

Associated with thunderstorms: 
“Runaway electron” processes 



TGFs are Short and Bright 

Deadtime 
corrected 

Raw 

•  Duration ~few ms, maximum energy > 
30 MeV 

•  Pulses are usually fairly symmetric but 
some (e.g. #10) are FRED-like 

•  High instantaneous rates imply 
significant deadtime 

•  Usually seen in all detectors with similar 
rates but some (e.g. #1) seen only in 
detectors on one side of the spacecraft 

o BGO 0 
x BGO 1 #1 #3 

#6 #7 

#10 #13 



Occultation Source Monitoring 

http://gammaray.nsstc.nasa.gov/gbm/science/occultation 



Pulsed Source Monitoring 
GX 1+4 



Pulsed Source Monitoring 
4U 1626-67 

Fill gap 
with BAT 

“New Torque Reversal and Spin-Up of 4U 1626- 67  
Observed by Fermi/GBM and Swift/BAT” 

Camero-Arranz et al. arXiv:006.4224 



Near-Term Plans 

  FSW revision 2.5 
  Add special trigger algorithms for TGFs 

  Algorithm 116 triggers based on a significant rate increase being 
present in at least two NaIs and at least one BGO.  The detectors can 
be any NaI detectors and either of the BGO detectors. 

  Algorithms 117 and 118 also require a significant rate increase in at 
least two NaIs and at least one BGO, but impose the additional 
requirement that the detectors with the rate increase be on the same 
side of the spacecraft (117  +X, 118  -X). 

  Algorithm 119 requires a significant rate increase in both BGO 
detectors (independent of NaIs). 

  All algorithms use the same (configurable) BGO energy range. 
  All algorithms currently use the same trigger timescale (16 ms). 

  Add more ARR decision info to TRIGDAT 
  Misc operational improvements 

  Improve ground-based quick-look trigger processing 
  Generate GCN notices from human-in-the-loop locations 


