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6222 Fermi GBM triggers

2238 GRBs

1176 Solar Flares

275 Magnetars

875 TGFs

668 Others, including 189 from Swift J0243.6+6124 and 169 from V404 Cyg;
1041 particles
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GBM Triggered GRBs



Long GRBs
• 200 per year triggered with GBM

Short GRBs
• 40 per year triggered with GBM
• >80 per year found in searches for weak GRBs

Types of GRBs
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GRB 170817A: a short GRB

• GRB 170817A is a short GRB—
predicted to originate from mergers



GRB 170817A: 
A short GRB with a weak low-energy tail

Goldstein et al. 2017, ApJ, 848, L14; Abbot et al. 2017, ApJ, 848, L13 

traditional “spike” but also a weak lower-energy tail



GRB 170817A: Faintest GRB with known 
distance



80 weak short GRBs per year
GBM could see GRB 170817A twice as far away
Expect to see about ~1 coincident event per year when LIGO/Virgo reaches design sensitivy 

Other weak short GRBs in GBM data



Counterpart to a Black hole merger? 

GW150914








gamma rays



Gamma-Ray Bursts



Example Spectrum



Example Time History



Where & When



Duration Distribution



No Milky Way band:
 GRBs farther away than our Galaxy
 Extremely high energies
 Due to energy and source size (from variability), gamma rays 

should self absorb, but … 



Solution: Relativistic Jet



Two origins?



Hubble images of host galaxies of long GRBs (Andrew 
Fruchter, STScI)



Long GRBs:
Collapsar: Jet Breakout

simulation: Woosley and Zhang, 
Lawrence Berkeley Laboratory



Short GRBs: 
Merger of Binary Neutron Stars



Questions

Are there more than two origins for GRBs?

The rate of GRBs varies with cosmic distance (age) and 
heavy element abundance.   How common (rare) are GRBs 
near to us?



Questions
Can we fully explain the spectra of GRBs?

Especially for short GRBs: 
what are the opening angles of the jet beams?
And thus, what are their  true energies?



T0+0 s



//////////////////////////////////////////////////////////////////////
TITLE:           GCN/FERMI NOTICE
NOTICE_DATE:     Thu 17 Aug 17 12:41:20 UT
NOTICE_TYPE:     Fermi-GBM Alert
RECORD_NUM:      1
TRIGGER_NUM:     524666471
GRB_DATE:        17982 TJD;   229 DOY;   17/08/17
GRB_TIME:        45666.47 SOD {12:41:06.47} UT
TRIGGER_SIGNIF:  4.8 [sigma]
TRIGGER_DUR:     0.256 [sec]
E_RANGE:         3-4 [chan]   47-291 [keV]
ALGORITHM:       8
DETECTORS:       0,1,1, 0,0,1, 0,0,0, 0,0,0, 0,0,
LC_URL:          
http://heasarc.gsfc.nasa.gov/FTP/fermi/data/gbm/triggers/2017/bn170817529/quicklook/glg_lc_medres34_
bn170817529.gif
COMMENTS:        Fermi-GBM Trigger Alert.  
COMMENTS:        This trigger occurred at longitude,latitude = 321.53,3.90 [deg].  
COMMENTS:        The LC_URL file will not be created until ~15 min after the trigger.  

https:/ / gcn.gsfc.nasa.gov/ other/ 524666471.fermi

T0+16 s



T0+27 s First On-board Localization 
and classification

Automate
d  On-
ground
Localizati
on

T0+40 s



LIGO Report on GW Trigger 
Coincident with GRBT0+40 min



T0+45 min



T0+45 min



T0+45 min



T0+77 min



T0+5 hr



T0+6 hr



T0+7 hr



T0+11 hr



T0+12 hr



Overnight…



T0+13 days

T0+18.5 days

















➤Low flux --> weak 
burst 

➤Near median 
fluence 



GW170817 / GRB 170817A 
Upper Limits on Gamma-ray Flux



?



JOINT SUB-
THRESHOLD 
SEARCHES➤ On-call Burst 

Advocate



JOINT SUB-
THRESHOLD 
SEARCHES➤On-call Burst 

Advocate
➤Targeted search



JOINT SUB-
THRESHOLD 
SEARCHES➤On-call Burst 

Advocate
➤Targeted search
➤Untargeted search



SO MANY QUESTIONS...
➤How do we explain the soft tail 

of          GRB 170817A? 
➤Do all short GRBs come ~2s 

later?
➤How wide are GRB jets? 
➤Neutrinos?



Happy 10th, 
Fermi!@nasafermi
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