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One decade ago...

November 20, 2004
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One decade ago...

Rapid slewing
Multi-wavelength
Precise localization




Two populations of bursts
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The first short GRB afterglows

,v.A".

GRB 050709

Fox et al. 2005 Hubble Space Telescope

AT < 48 hours




The first short GRB afterglows
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Fox et al. 2005 Hubble Space Telescope

AT < 48 hours
~23 mag @ 10 hr after burst discovery




The multi-wavelength
Target-of-Opportunity afterglow chase
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The multi-wavelength
Target-of-Opportunity afterglow chase
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The multi-wavelength
Target-of-Opportunity afterglow chase
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The multi-wavelength
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Afterglow census



Why do we need multi-wavelength?

log(Flux)
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Short GRB X-ray afterglows
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Short GRB X- ray afterglows
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Short GRB optical afterglows
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Short GRB optical afterglows
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Short GRB optical afterglows
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Short GRB radio afterglows

0 Detectlon
W 3o upper limit

=
=
&
Fin
‘0
c
O
a
x
=
o
Q
T
@
o

10° 10’
Time after Burst 6t (days)




Short GRB radio afterglows
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Short GRB radio afterglows
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Afterglow census

log(Flux)

log(Frequency)



Afterglow census
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log(Flux) Radio  Near-IR X-ray

i 60 # Detected
50 /8 # Observed
EK,iso’ n EK,iso’ n EK,iso |Og(Fl‘equenC)')



Explosion Properties



What can the lack of afterglow
detections tell us about their
Explosion Properties?
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_An example: GRB |20804A

| X ray and optlcal afterglows radlo hon- detectlon
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Each burst has its own story...




Population explosion properties
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Population explosion properties
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highly collimated spherical




Fong et al. 2012; 2014
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Fong et al. 2012; 2014
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Application to
gravitational wave
counterparts






For a compact object merger at 200 Mpc...
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For a compact object merger at 200 Mpc...

.~ ...for an observer angle of twice

~. the opening angle of the jet...

5
5

...with typical inputs from * .«
D
observed short GRBs... o

...the optical light curve will peak
at 24.5 mag (104 erg s'). Yikes.







Trends with host properties!?
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