WIDE FIELD RADIO TRANSIENT SURVEYS

With the Allen Telescope Array

Steve Croft
UC Berkeley
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RADIO TRANSIENTS

Bower et al. (2007), 944
epochs, 10 transients s 2 mJy

Matsumura et al. (2009), 9
transients > 1 Jy

Transient progenitors - SNe, GRBs, OGRBAs, flares, etc.

Time-varying sources - QSOs, tidal disruption, pulsars,
RRATsS, stars, etc.
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ATA QUICK FACTS

+ Joint effort between RAL and SETI
« 42 6-m antennas
- Fast, for:

» Surveys
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FAST FOR SURVEYS
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WIDE FIELD OF VIEW

VLA

- Small dishes give wide FOV - 5 sq
degat 1.4 GHz

- High survey.speed

- Beam FWHM 2" x4  at 1.4 GHz
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WIDE FIELD OF VIEW

VLA

- Small dishes give wide FOV -5 sq
deg/at 1.4 GHZ

e H1gh su% speed, . ;’/ o
= Y NV
. Beam FWHMZ x4 at 1.4 GHz
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WIDE FREQUENCY
COVERAGE

+ 0.5-11.2 GHz with 100 MHz bandwidth

»

Multiple back ends (currently 2
correlators and 3 beamformers) allow
multiple tunings
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FAST FOR SURVEYS

Survey Speed for a Continuum Sensitivity of 1 mJy
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The Allen Telescope Array Twenty-centimeter Survey — A
690-Square-Degree, 12-Epoch Radio Dataset — I: Catalog and
Long-Duration Transient Statistics

Steve Croft!, Geoffrey C. Bower', Rob Ackermann?, Shannon Atkinson?, Don Backer!,
Peter Backus?, Billy Barott®, Amber Bauermeister', Leo Blitz!, Douglas Bock!, Tucker
Bradford?, Calvin Cheng!, Chris Cork*, Mike Davis?, Dave DeBoer®, Matt Dexter!, John
Dreher?, Greg Engargiola', Ed Fields', Matt Fleming®, R. James Forster', Colby
Gutierrez-Kraybill', Gerry Harp?, Carl Heiles', Tamara Helfer!, Chat Hull', Jane Jordan?,
Susanne Jorgensen', Garrett Keating', Tom Kilsdonk?, Casey Law!, Joeri van Leeuwen®,
John Lugten”, Dave MacMahon', Peter McMahon®, Oren Milgrome', Tom Pierson?, Karen
Randall?, John Ross?, Seth Shostak?, Andrew Siemion', Ken Smolek?, Jill Tarter?, Douglas
Thornton'!, Lynn Urry!, Artyom Vitouchkine*, Niklas Wadefalk?, Sandy Weinreb, Jack
Welch!, Dan Werthimer', David Whysong', Peter Williams', and Melvyn Wright'

ABSTRACT

The Allen Telescope Array (ATA) is a new radio telescope located at Hat
Creek Radio Observatory in Northern California. It is designed to have a wide
field of view (~5 square degrees at 1.4 GHz) and so can rapidly survey large areas
of sky. This makes it an ideal instrument to search for transient and time-varying
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J141454p392747
ATATS f = 70.94 NVSS f = 0.00
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Flux (mJy)
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GALACTIC CENTER SURVEY

Each 0.5 degree square has

about 150 grid positions Synthesized Beams
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J . FOV @ 1420 MHz

* 3500 grid positions * Frequency Band: 1410 -1730 MHz
*“Water Hole” marked by HI and OH

* Synthesized beam 8" x 3’
202 MHz available (not blocked by REI)
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PIGSS

70 epochs of 10 sq degrees - 2

m]y rms

Deep image from 15 epochs - | . .
0.5 m]y rms \ . . '
Two epochs of 250 sq deg : .
images - 2 mJy rms, 2 month ~ ° ' o
separation o°o "9

10* sq campaign launched

Fluxes ;
Variability

Spectral indices
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FLY’S EYE
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Sensitive to rare, very bright (> 100 Jy) transients
200 sq deg FOV

600 hours of observing

February, March and April 2008

13 TB of data

50,000 CPU-hour to process

Analysis ongoing
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PULSAR IMAGING

®

Pulsar B0329+54
= 100 ms dump time
Each frame is

®»

during on pulse
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6 antennas, limited

bandwidth
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TRIGGERED OBSERVATIONS
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FUTURE GOALS

« Build out to 350 dishes

»

SKA pathfinder
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FUTURE GOALS

>

« Build out to 350 dishes

SKA pathfinder
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FUTURE GOALS
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« Build out to 350 dishes

SKA pathfinder
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Community Opportunities

Radio Sky Surveys Project i Pre-RSSP

e

* Term-limited, community-driven o * Ongoing funded collaborations
surveys

, . o < —-Lightning on Mars

* Public/Private Partnership. in | ,

funding o — Polarimetry

— $26M ops+ $12M science /-8 years - Funded science collaborations
~ — $40M construction o | .

* Pitched to Astro 2010 Decadal s Development in...

Panel — Data management
* Build survey.science community — Real time calibration, imaging

o

= DEVEIOp |arge-N Capablllty 9 SKA — Large-N correlators & BF

— Feeds & receivers

http://astro.berkeley.edu/~gbower/RSS/RSSP.html
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