SERGIO CAMPANA
GIANCARLO GHIRLANDA
PAOLO D'AVANZO
ANDREA MELANDRI
GIANPIERO TAGLIAFERRI
GABRIELE GHISELLINI




Intense (brightest in
e the sky), short (<10°
s) emission of

April 21, 1991 April 25, 1991 May 18, 1991

counts/s

20,000 }

gamma-rays

10,000 LLr J’w TJM”"""WW "PM'“Y |

bt e et

0 04 08 1.2

SECONDS

FOLLOWED by

BAT/10 keV~ 1.15(.02)
VLA/14 GH}_.__,,”

0.925(.017) ) -

-
—_
o |
-
o—
P
—.
—
G
-
L
-—
-,
—
—
p—
S
—
L)
-
L]
-
p—
S
ol

the afterglow

14 GHz, 2eV,

10 10 10

time since GBM trigger (s)




GRB STANDARD MODEL

COMPACT OBJECT MERGER SCENARIO
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1 , THE FORMATION of a gamma-ray burst begins either with the
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merger of two neutron stars or with the collapse of a massive star.
Both these events create a black hole with a disk of material
around it. The hole-disk, in turn, pumps out a fireball at close to the
HYPERNOVA/COLLAPSAR SCENARIO speed of light. Shock waves within this material give off radiation.




AFTERGLOW EMISSION IS
COLLIMATED

Jet effect lN

Jet half opening
angle

>
I
A I ~ l/ﬁ \\ \/l
Loglt) | 7=<u__ - Jet break ="
~& _ .
= ~
R

— >

Log(t)



Achromatic breaks
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Ghirlanda et al. 2013

Mean angle ~ 3 deg

Correction factor
(1-cos Q)
~730




Oft-axis orphan afterglows are
much dimmer than on-axis
afterglows at all wavelengths

Urata et al. 2015
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Survey

Cadence
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days
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study of the collimation of GRBs: the number of
orphan vs. on-axis GRBs is a unique tool to assess the
energy distribution along the jet

true rate of GRBs and connections with SN Ic (and
magnetars, and superluminous-SN, etc.)

spectroscopic studies of pristine ISM (even at high
redshift) with no photoionisation effects



WHY? (SHORT GRBS)

* collimation angle NS-NS merger events (do all
mergers give rise to an afterglow?)

* true rate and predictions for GW events

* relations with kilonovae

* GW searches



CONCLUSIONS (AND POINTS FOR THE
DISCUSSION)

* Large SYNOPTIC Survey Telescope is a TRANSIENT
searching machine (time-domain)

* need for a SPECTROSCOPIC follow-up (SOXS)



