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Predicted - (Paczynski, Woosley)

o d - Galama et al., Bloom et al,
Staneck et al., Hjorth et al.,
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The Internal-External Fireball Model
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Giant and Hyper-Giant Flares

1900+14, 1998

0526-66, 1979 ~10*

SGR - Soft Gamma Repeaters

Waiting for the big one
(Eichler 02)
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annihilation of B, once
in a life time.

1806-20 on Dec 27t 2004 *




Radio Afterglow!

fier one week

correspond to a pure
rate) baryonic component

wnotel al., 05)

Relativistic Motion of the

10% erg
outflow

Taylor et al, 0
Granot et al.

e Short GRB Extragalactic
Giant Flares from SGRs'
detected to
50Mpc.
+ 1 burst per 30 years
The ex rate (at BATSE
sensitivity ~107erg/em?) is
comparable to BATSE’s
detection rate of ~170 bu

year? =

| Are Short GRB Extragalactic
HyperGiantFlares from SGRs?

Assuming that the progenitors of short
GRBs trace some kind of light (UV [star
formation|, blue or red) we set limits of
>10-10% erg
on the fluences of seven short GRBs.

This is a conservative limit t]

I seven GRBs ar




Additional Evidence
VIV ™ ~ 0.4
= No correlation with LSS (at >100Mpe
there will be some induced corr

Spectrum (Lazz:

A possible resolution: SGR 1806-
20 is nearer (Cameron et
Nakar et al., 05)

The Hard Short Burst GRB 050905b

= Duration 30 ms

= Hard spectrum

RF position — no clear host

Much Ado about Nothing

= Unknown parameters : d (z) , E/E, , n
u Simplest fit: E,/E,~1, n~1

in the elliptical at 702 E~ 109 erg

18 E~ 1095 crg

E,/E,~30, n~107 (in the cluster at z=0.2).
E,/E, fits the mini-jets of Nakamura et al

but nio SN!
& B,/E~1000, n~10* (in the IGM),

Collapsar - Ic

In star formi ons within

es.

Neutron Star Mergers- short GRB

(Eichler, Livio TP, Schramm 89)

\g)

Possibly kicked out from sm e
Expect less energy than in a Collapsar ~10*




. oo o q A test for bursts with no redshift (Nakar & TP 04)
The Amati E -E;, relation
Amati et al., 2001
Lamb et al., 2003

A sample of 61 BATSE bursts with known F N . _
Band et al.,(1993) and Jimenez et al., (2001): Ghirlanda Ghiselline and Firmani 05

“with the correct spread” BATSE bursts
are consistent with the Amati Relation.

Ghirlanda Ghiselline and Firmani 05:

For most astronomical jets
T (duration) >> R/c

For GRBs

T (duration)

A better terminology

Amati relation 1 for BATSE Amati relation | for BeppoSAX| “Flying Pancakes”

HETE bursts




Jet Evolution

(o)

Quasi-spherical evolu

The “jet break™

until y= -1 and.

quickly the.

Hydrodynamic Simulation
of a Relativistic Jet
I Grancd, M. Miller, T_ Piran, W. M. Susn
P. A Hughes, 2001

Initial Conditions
A Blandford McKee solution
=6 8=02
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Lorentz
Factor

Density

Density

The Jets are not spreadin;

one dimensional
simplified hydro
equations. They find no
or lttle expansion

GRB 990510 -
The best Jet!




980519, 99012

000301, 000926 &

Superluminal Motion
Point Source

Superluminal Motion

Superluminal Motion
Expanding Jet
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Ssuperluminal Motion
Non-expanding Jet




The Energy The energy is constant ~105! erg

(Frail etal., 01; Panaitescu & Kumar 01)

« The beaming
correctiol

1)~

b
(Guetta TP Waxman 04),

UniySJ- Universal Structured Jet

S
— Uniform Jet UJ vs. USJ

)
wconst i
(Lipunov, Postanoy & Prokhoray 01; p

05 02; Rossi etal., 02)




USJ vs. UJ —
Why Do We Care
= Different processes within the “inner
, USJ > Standard
collimation, standard profil
haye about 10 times more
ene

3Js is ~10 times smaller

than the rate of UJs.
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The Detection Rate per hour of

telescope time

Orphan Afterglows

Wide Low v Jets

(Nakar & TP 01, Berger ctal., 03)

Low T~ just
afterglow
rvations of xrfs put astrong limit on the
emitting matter (lower I) and y-tay emitting
EE, <3 (Nakar & TP O1),
catches could put fimits of lower T

ations of xrfs put a s
itting matte (3) an

3 (Nakar & TP 01),

ng limit on the

Refreshed Shocks

(Kumar & Piran 00,
Meszaros & Rees 00)

Inner  Relativistic
Outflow

Internal
Shocks

10%em. 104%-10%em |

External
hock

0'-10"cm




Back to the Frail Relation:

The ¥
Relation should

Summa ry
s of GRBs.

y state” at the source, GRB
ets are very different from other jets on large scales.
Short GRBs are NOT Hypes gant SGR flares. With
more than 10% erg we stll wonder w

e single Swift short GRB is consistent with  binary
neutron star merger taking place within an elliptical
alaxy at 2-0.2

BATSE GRBs (and possibly the first Swift GRB
Known redshift) do not satisfy the Amati re

The END




