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What is a GRB
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GRB - Temporal Properties
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GRB - Temporal Properties

GRB duration distribution is bimodal
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__, Hyperaccreting Black Holes
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NS/BH - He core merger
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The Fireball model
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Q1: how do short GRB spectra look like?

Q2: Are (some) short GRBs the extragal. counterpart
of SGR giant flares?

Q3: which is the distance scale to short GRBs?

Q4: what about the prompt and afterglow energetics?
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500 Short GRBs from BATSE
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Low energy phot spectral index




Swift confirms

Number of GRBs
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Q1: how do short GRB spectra look like?

Short/Hard - Long/Soft

Short harder
(a) is harder
Long

short GRBs
short bursts

Short GRB spectra are similar
to the first 2 sec of long GRB




Soft Gamma ray
Repeaters (SGR)
and short bursts
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SGR giant flares (SGRgf): If short GRBs are the

extragal counterpart of
SGRgf

SGRgf should be detected
by BATSE

1. up to 35 Mpc (z<0.008)

2. N=30 yr-! (60%)
TEST:

Association with nearby galaxies (<30-50 Mpc)
(Nakar 2005 > 50%; Popov 2005 > N<10-3 yr-1)

spectra + light curves of Short GRBs
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Short GRBs: spectra

Q2: Are (some) short GRBs the extragal. counterpart
of SGR giant flares?

3 short GRB candidates in the BATSE bright
sample of 81 short bursts (GG et al. 2006) -> BB
spectrum with KT<100 keV but light curve is
multipeaked.

If L <« (KT)* (and similar to 1806-20) then D~2-
5 Mpc but no host candidate within the error box
at the same distance.

We can exclude at 40 Q2 (but there are some
caveats).
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Short vs Early type (<Sbc) ' Short correlate with local
‘ galaxies and + with local early

type gal.

~10-20% of Batse Short GRBs
originate within 100 Mpc

Angle (degrees)
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i CI-Cl — — — |
448 REFLEX (Boeringher et al. 2004) i Cl-Early

Cl—Late
484 NORAS (391) (Boeringher et al.
2000)

Z<0.459

Short GRB-Cluster positive
correlation signal

‘No corr signal with long

Short do not trace exactly
clusters

‘No preference for early types
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Stronger correlation signal
with sub-luminous cl.

Stronger correlation signal
with lower redshift cuts




Q3: which is the distance scale to short GRBs?
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Possible solutions to be searched in any (or a combination of)

(i) swift preference to detect larger z bursts (as also seen for the long GRB
population, e.g. Berger et al. 2005)

(ii) Possible contamination of the S-grb pop by extra-gal SGR (Hurley et al.
2005, but Nakar et al. 2005, Lazzati et al. 2005) (??)

(iii) complex N(L) (e.g. Guetta & Piran 2005, Nakar et al. 2005, Gal-Yam et
al. 2005)



PROMPT ENERGETICS
and
LUMINOSITIES
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. in brief ..

1) Short GRBs are 2) Long GRBs energetics are 100 > energetics of
spectrally similar to the short GRBs, i.e.
first 2 sec of long GRBs Long > 0.1-1M,, .

Short > 0.001-0.01M,, ..,
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A long tale ... since short
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1973 “The Discovery”

1997 Afterglow and z Beppo/SAX
(long GRBs)
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