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GRB AFTERGLOWS
State of the art in the SWIFT era
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GRB 081029 A CASE STUDY
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GRB 081029 A CASE STUDY

WHAT DO WE SEE?

e The bright optical-NIR afterglow is detected
in all 7 GROND filters up to a few days after

the trigger
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WHAT DO WE SEE?

e The bright optical-NIR afterglow is detected
in all 7 GROND filters up to a few days after
the trigger

e Extremely prominent optical-NIR bump

Temporal breaks are achromatic in all
optical and NIR bands
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GROND vs X- rays LIGHT-CURVEs
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GROND vs X-rays LIGHT-CURVEs

No contemporaneous
X-ray bump
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IS THE BUMP OF GRB 081029 UNIQUE?
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IS THE BUMP OF GRB 081029 UNIQUE?

T UL LR I, .'. 2 \,5 12 T T LB RLLL LR | T T T 11T

GRB 081029 N

ﬁ GRB 970508 PO e 17 A iy . N GRB 071003

w
=

[
=,

[04]

15
16
17
18
19
20
21
22 ,
23

25 1 sl 1 ! Nardini ef al., 2011 b 24 | Lol vl Ll 1 11||{11
104 105 1 100 1000 104 10°% 108

time l F i i it | N

Nardini et al., 2006 103 10° 10° Ghisellini, Nardini e, 5009
t [s, ofter trigger] Perley et al. 2008

o
ot

N
o

band magnitudes
magnitudes

N
N

c

Brightness [Magq )

R

I T T | T I T
GRB 0602086 | e — N —

GRB 100814

~

ey GRB 100621
Y

N

|
— —
(] (0.4]

Brightness [mag )
N
o
Brightness [mag . J]

N
—_

1 Il L1 Il ( - 1 1

Greiner et al,
Raleigh conference

N
N

Stanek et al. 2007 E
1aaa a2 3 a3l a3 a3l P A N Y s gl N sl saaaal
L l L : 10° 10* 10° 10? 10° 10* 10°

. t [s, ofter trigger] t [s, ofter trigger]
Time Since Burst

T T T T I T T T T T T T T T ] T T T T T T T T T

1 1 |

—




LIGHT-CURVE FITTING
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LIGHT-CURVE FITTING

Some events show
extremely fast second
component rise
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LIGHT-CURVE FITTING

Some events show
extremely fast second
component rise
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GRB 081029 OPTICAL-NIR COLOUR EVOLUTION

Nardini et al. 2011

107 10*
t [s, after trigger]

Nardini et al. 2011

10%
t [s, after trigger]




OPTICAL-NIR COLOUR EVOLUTION

A common behaviour?
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OPTICAL-NIR COLOUR EVOLUTION

A common behaviour?
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WHAT CAN PRODUCE SUCH A BUMP?

Any among the most commonly invoked scenarios?
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WHAT CAN PRODUCE SUCH A SHARP BUMP?

INHOMOGENEOUS
EXTERNAL MEDIUM

(Dai & Wu 2003, Lazzati et al. 2002...)

PRO

e Physical justification
e Bump not visible in the X-rays

CON

e Sharpness of the bump (Nakar
& Granot 2007, van Erten et al.
2009)
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(Dai & Wu 2003, Lazzati et al. 2002...)
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¢ Physical justification
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¢ Colour evolution
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evolution
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¢ Closure relations
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WHAT CAN PRODUCE SUCH A SHARP BUMP?
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Delayed pre and post cursors
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Pre/Post-cursors and rebrightenings

Gruber et al. 2011 A&A
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and rebrightenings
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What can we infer from the X-rays?

Nardini et al. 2011

5& k GRB 081029




What can we infer from the X-rays?

Nardini et al. 2011

Did something
happen here

1000 104 10°
t [s after trigger]




What can we infer from the X-rays?

Nardlnl e’r al 2011

5& % GRB 081029

II ! | | | .
)OO0 104 10°

t [s after trigger]

IIIIIII 1 Illlllll 1 L L

GRB 100621




What can we infer from the X-rays?
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CONCLUSIONS
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Thank you all
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