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Beppo-SAX & HETE-2 Era

GRB 970228 - BeppoSAX

= GRBs in distant galaxies
= Collimated outflows with I" > 100
=  Energy ~ 10°! ergs in y-ray flash

= Origin related to black hole birth




Swift - GLAS
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Long GRB Hosts

Associated with SF galaxies

Concentrated in regions of most
massive stars

Hosts are sub-luminous
irregular galaxies

Average redshift z~2.5 (Swift)
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Spectroscopy of S
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1) Massive star with core collapse to BH
2) Rotation required for jet escapce
3) Low metallicity may be indicated

- Tighter binding energy
- Low winds to maintain rotation
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Short GRBs

- Associated with SF and non-SF
galaxies

- Average redshift ~ 0.7

- Weaker X-ray afterglows than
long GRBs (at t_+90s)

<F, >=7x10"1erg cm? s!

short

<F, . >=3x10°erg cm? s’!

long




Short GRB Summary

1) Detections in non-SF galaxies ruled out hypernova
model and support NS-NS merger model

2) Weak afterglow consistent with rarified medium
around NS-NS merger

3) Lots of work remains to understand short burst
population




Supernova GR

Four nearby (z<0.1) GRBs have coincident SNe
GRB 980425 - SN 1998bw z=0.0085
GRB 030329 - SN 2003dh z=0.168
GRB 031203 - SN 20031lw z=0.105
GRB 060218 - SN 2006a; z=0.0331

Underluminous GRBs (E ~ 10% erg) N\ E

SN I b/c type of supernovae
GRB trigger provides SN early warning

Event Type Rates



High Energy Gam

EGRET discovered >30 MeV emission frc

Five GRBs found with spark chamber EG
in coincidence with a BATSE GRB
GRB 910503
GRB 910601
GRB 930131 - Queen Beatrix GFE
GRB 940217 - Hurley et al. exte

Energetic Gamma Ray Experiment
Telescope (EGRET)
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Queen Beatrix

d N

— BATSE profile
A EGRET photons

EGRET deadtime ~ pulse width
200 ms

(but short-hard main emission of ~1s - short GRB?)
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GRB941017 High

Rate (x 10° counts/s)

Rate (x 10° counts/s)

Rate (x 10° counts/s)

20 T
‘| a BATSE-LAD
15 se E30~200(‘.Hn(av -
101 =
5L ]
o : .
58F RRE
f . 'b.EGRET-TASC
575 L i1-10Mev
56F P
55F
54F
53F Shoeops s
. rI,I/l-‘l’?{
52F ™
N © ¢ EGRET-TASC
165 i 10-200MeV A

Time Since Trigger (s)

E? x dN/dE (Photon keV s cm?)

14 0 47 sec

47 to0 80-sec

-
3

=
E

10*

Energy (keV)

113-211 sec

10

5




Opportunities

Key Questions:

What is the nature of the fireball explosi

- Observations of GRBs with prompt and ex
- Overall SED

What is the origin of short GRBs?

- Time profile of high energy emission
- Variability of prompt and extended emissio




GLAST

"Typical" Prompt GRB Spectrum
I
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— BATSE profile
A EGRET photons

EGRET deadtime ~ pulse width
200 ms

(but short-hard main emission of ~1s - short GRB?)




GLAST Repo

Repointing to keep GRB 1in LAT fiel

Purpose is continued coverage of pr
extended emission

For GRBs in LAT field of view



Two Wide-Fie

Swift/BAT GLAST/LAT
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Swift - LAT Joi

BAT - LAT Joint Pointing

Assumes : Swift =21° x 600 km & GLAST =28° x 550 km
(out of date)

SWIFT: G0OxBI0 km. Inc=21.0 deg
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Mission Operations
Center (MOC)

GRB
Coordinates
Network

— 1

GLAST Science
Support Center

LAT Instrument
Science
Operations Center
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New GRB capabilities
combined with Swift
combine with ground







Soft Gamma
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GRB 921022b
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Non-GRB Joint Scienc

BAT & LAT both monitors sky dail
(15 blazars in BAT survey o

Joint campaigns of active sources o

XRT & UVOT searches of LAT uni




