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ShOI’t prompt emission
gamma rays

t~1-100s
relativistic shocks

afterglow from X to radio
t ~ hours

GAMMA-RAY BURSTS

Ultra-relativistic jets associated with black holes formation

merging of compact objects  massive star explosion
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Study the disk / star-forming
region gas




S.D.Vergani - Liverpool - Gaia Science Alerts Workshop 2015

Al FEROIL VY SPEL L ROISC OIEY

1) ERguRiE ] U0 T T T T
: —_— : Lo i) LI Y

10 -
< 1
Q -
5 1] : :
o 5[ ol I : ! ; - g g
: BN - Study the disk / star-forming
e C il sill ;- “civ  sill § : P 3
= C s “cv Sit - Fell sl - 1
T ,  cheen cIv Alll A - reglon gas

0f ' * '
4000 4500 5000 5500 6000

Rau+10 Wavelength (A)
R —— R



S.D.Vergani - Liverpool - Gaia Science Alerts Workshop 2015

Al FEROIL VY SPEL L ROISC OIEY

I

at any z! (record holder z=8.2)

log F,(t = 1 day) (uly)

15 | 1 1 L 1
13.6 13.8 14 14.2 14.4 14.6 14.8 15 15.2

Reichart&Loeb
L —




S.D.Vergani - Liverpool - Gaia Science Alerts Workshop 2015

Al FEROIL VY SPEL L ROISC OIEY

Observed Wavelength (A)

8500 9000 9500 1000
1.5 v r v T r v r v T r r v T v v T
[ GRB 130606A at z=5.9
N ) Si 1l/Si 11* ) - CII/C 1™
. HI \“\ I I O I/Si III/() |* I
<= [ I
g I.O"'"'~,‘ - W'aﬂwl Tyli 1§
IGM HI absorption l’ : ‘ '
| fclonization | Sl at any Z: (record holder z=8.2)
E - B ' : M
£ 051 : ol
S L l : Fe 1 (2=23105) | | Mgll
i ' Fe Il (z=2.5207)
00l b g Py g L
1200 1250 1300 1 350
Chornock+13 Rest Wavelength (A)
‘e P




S.D.Vergani - Liverpool - Gaia Science Alerts Workshop 2015

Al FEROIL VY SPEL L ROISC OIEY

- ey SEESNEENEESS v Study the disk / star-forming

Y| = .
= | region gas
E il :
o 5[ g O ¢ : 5 . n - P
£ 7 Pl i B Time variation of fine structure
5 C ,f“‘ i gmz_ “civ Sii!I . e : z ; 3
= B e - Bl s ; lines : gas cloud distances

0 ‘S '

4oooA 4500A AsoooA Lssoo‘ | LeoooA > SOPC (hard X-ray lonisation at

Rau+10 Wavelength (A) %y
T — s SMaller radii)



S.D.Vergani - Liverpool - Gaia Science Alerts Workshop 2015

-l

Courtesy of G. Ghirlanda

GAMMA-RAY BURST ORPHAN AFTERGLOWS

Norph ~ Ngrb(2/theta?)
~300 orphan afterglows for each on-axis GRB!
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GAMMA-RAY BURST ORPHAN AFTERGLOWS

Expected Gaia light-curve
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Survey FOV  Cadence Fjn Coverage Lifetime Roa (D #0OA
(deg?) (mly) (deg” night™"')  days (deg™ yr') days yr~!
PTF 7.8 1m-5d 1.17x107% 1000 1.5x10~" 1[0.2-3.8) 1.5
ROTSE-II 34 1d 1.17x10°" 450 5.2x107* 0.4(0.1-1.7] 0.1
CIDA-QUEST 54 2d-1yr 4.60x107% 276 8.0x107* 0.5[0.1-2.3] 0.1
Palomar-Quest 9.4 0.5h-1d  1.17x107* 500 2003-2008 1.5x107* 1[0.2-3.8)] 0.8
SDSS-1I SS 1.5 2d 2.68x10~* 150 2005-2008 3.2x107* 1.6(0.4-6.3] 0.8
Catilina 2.5 10m-1yr 4.60x107% 1200 8.0x107* 0.6(0.1-24] 0.6
SLS 1.0 3d-Syr 5.60x107* 2 2003-2008 5.2x107° 2.8(0.8-11] 0.03
SkyM apper 5.7 0.2d-1yr 7.39x107* 1000 2009-... 6.4x107* 0.5[0.2-2.0] 03
Pan-STARRS1 7.0 3d 7.39x10~* 6000 2009-... 2.0x10‘i 1[0.3-4.4) 12
SS .6 d 4.66x10~* 00 22— x 10~ ).8- (
Gaia 0.5x2 20d 3.00x10~* 2000 2014-2019 10°° 1{0.5-5 2
42.0 d 00x 1074 0 017—... Ax107° 0.8[0.4-4.8 (
RASS 3.1 4.00x10™ 12000 6 months  8.0x10™* 1[0.3-44] 10
eROSITA 0.8 6 months 2.00x107°  4320° 4 years 3.0x107* 2(0.5-6.5] 26
Ghirlanda+15

ORPHAN AFTERGLOWS & SURVEYS

Gaia can see them!
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to confirm the GRB jet model

to put constraints on the jet opening angle and structure

Not (or less) affected by hard-X rays:
unique access to the pristine gas surrounding massive stars at any z!

GW
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W C AN VVE BECCOICGINLZE THIEIH

First hints with light-curve

Optical spectroscopy: z, continuum, HI & metal absorption line,
fine structures lines

we had a VLT ToO program with X-Shooter, now DDT?

we need to improve the Gaia Alert Pipeline and flags!
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St alaPSTIC IS FOIR (aAlE AT ERTS

As fast response as possible (automatised after downloading?)

include the following info in the Alert (script readable): blue/red,
hostless?, last non-detection

access to light curves
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COONCT USICONS

GRB orphan afterglow detection will bring unique info on GRB
models

GRB orphan afterglow detection will give unique access at any z
to the pristine gas surrounding massive stars

we can obtain VLT ToO observations: we need to improve the
Gaia Alert Pipeline and flags!
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THANKS!
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