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Gamma-Ray Bursts (GRBs): The Long and Short of It

Long gamma-ray burst
(>2 seconds’duration)
A red-giant
v star collapses
£ ‘ —— onto its core
A

Loecoming so
dense that it
A AT )
/ expels its outer
/0 Jayersina

g
=

Y
Jet
Torus ,‘
v\ .

Gamma rays

Short gamma-ray burst
(<2 seconds’ duration)

.- e
A S
Stars* in &Y
3 compact >
binary system T
begin to spiral
inward....

S

eventually
colliding.

The resulting torus
has at its center

a powerful

black hole

*Possibly neutron stars



GRBZ

W/ HFHETE DB

e IRAIC Y T —H—DEH LR L 7-. GRBTOWMEFTFHIZEETEOHN =

1.

SR & LU L T GRBRAEEE DIEK (25010004551 E & EEIRIICEES L -
SEB OB THS/NLOB N T — X £ BETE 2

RIFR8R A [ X REAE btofﬁmfm%t@ﬂﬁﬁ O el * BBl
(EDRINA T IADNEFET B) D, BERKAETHAGRBIZER LY HY
NEZBEEILTE S EEN LS. JEITE OB R A
(/N4 P RO WEHAARIEETH D)

AT =Y —D AT MILIAKIZEMH T, D O2EELHA71-DICTA <> a
U im D REZEFIRORAITE D NEE TH 5 H. wwiﬁﬁam#ﬁ@x«ﬁkwf
HBHZEDBLRAFIRZRATE LT W (ETFIVEKEFEEDODGEWEHEIARIGETH D)




Cosmic Reionization — Future Prospect Brightest galaxy GN-z11, 2=10.60
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; High-redshift GRBs are
L - Enough bright
- - Simple power-law spectrum

: redshift, x,,, galactic neutral gas,
SR metallicity, ionization bubble size, etc.
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HIZ-GUNDAM( gh- amma-ray bursts for  raveling the ark ges ission)
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