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— Intense short bursts af energy

- Approx. 3 per day, 2 per week detected
- Energy release: Isotropic: 10°? - 10°% ergs / Actual: 10°7 - 10°? ergs

(typical beaming 10°)
- outflow highly relativistic: I = 100 — 1000
- Prompt emission: .01 - 100 s / Afterglow - longer timescales
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Kouveliotou et al. 1993

Swift Telescope (Credit: NASA)



Progenitors of
Long Bursts

GRB970828
z=0.958

GRB000928
z= 2037

& GRB000131
z=4.500

* Star-forming Galaxies
* Massive-star/SN
Connection
* Average z of ~2
* Metallicity relation
(e.g. Levesque et al. 2010)
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GREB(020405 GRB020410

Z=0.698

GRBO11121
Z=0.360

GRBO21004
z=2.323

GRB021211
z = 1.006

GRBO30115

— Fruchter et al. 2006; Wainwright, Berger, & Penprase 2007




Reverse Shock Forward Shock

Non Relativistic
Host Galaxy

time (days)

Berger (2004)
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Millimeter

Centimeter

Optical
smmmms X rays
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Our Search
for GRBs...

® Reverse Shocks (esp. time critical)
® High and low z

® Unusual long GRBs (brightness,
duration)

Pe’er and Wijers,Ap| 643, 1036 (2006)



Searching for GRBs
mm / sub-mm

contribution




GRB110328A

NASA/CXC/Warwick/A.Levan et al.
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Days since first Swift detection NASAICXC/Warwick/A Levan et al




GRBI110328A

ART 1.7  error circle for GRB110328A
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GRBI110328A
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Flux density (mdy)

Flux density (mJy)

® 4.9 GHz (m = 0.38)

M 6.7 GHz (m_=072)
15 GHz (m_=0.07)
25 GHz (m_ < 0.03)
0.3-10 keV (x30)
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44 GHz
90 GHz
200 GHz
225 GHz
345 GHz

From paper submitted
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et al.

Zauderer et al. 2011 (Nature, accepted)



First 5 days

Flux -' = BL LAC
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Zauderer et al. 201 | (Nature, accepted)



Tidal Disruption




Time Domain

e | SST, PANSTARRS, PTF..

® Astronomical events: SN, GRBs, flaring
stars, brown dwarfs, x-ray binaries...




Optical/near-IR
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