TRANSIENT SEARCHES WITH MWA

S teve
Crloft

UC Berkeley

with David Kaplan (UW-Milwaukee)
Steven Tingay, Tara Murphy, Martin Bell, Antonia Rowlinson, James Miller-Jones,
and the MWA collaboration




BLIND
TRANSIENT b1
SEARCHES

Grad

Steve Croft, UC Berkeley - S@LF II, ABQ, 2015 Dec 4 - NSF AAG 1412421




e e
TRANSIENT

RT <2 months :

SEARCHES

Bower et al. (2007) VLA archival
observations at 5 and 8.4 GHz

944 epochs, 10 transient candidates
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SEARCHES
ARE HARD
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RARE EVENTS Long tail, many trials
HAPPEN OFTEN Non-Gaussian artifacts
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at low thresholds and with large number of beams
(cf §3) it would be prudent to set thresholds beyond mere
statistical considerations'®. A threshold of 9 or even 100
may be appropriate. Alternatively, an immediate verifi-
cation of a transient by deeper observation or a confir-
mation by observations at other wavelengths would allow
detection of transients closer to threshold.

Frail et al. (2012)
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HOW TO
FIND THE
GOOD
STUFF
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e Sources with known positions that may
flare (e.g. pulsars, flare stars, blazars)

e Transients detected at other wavelengths
(commensal / triggered) or with other
methods (e.g. GRBs, GW and neutrino
sources)

3 ~® Multi-epoch with cadence matched to
Ty - sources of interest (e.g. TDEs), and

A Calvin and Hobbes Collection b

conservative thresholds (100)

Steve Croft, UC Berkeley - S@LF II, ABQ, 2015 Dec 4 - NSF AAG 1412421




KNOWN SOURCES

Stack of 1700 pulsars, including 50
detections

200 detection

Kaplan et al. in prep
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MONITORING
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RAPID
RESPONSE

Kaplan+15, ApJL, 814, 25
23 s - 30 min after SGRB
Fainter than 3 Jy on a

timescale of 4 s
Can be used to provide
constraints on GRB models
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RAPID
RESPONSE

Kaplan+15, ApJL, 814, 25
23 s - 30 min after SGRB
Fainter than 3 Jy on a
timescale of 4 s

Can be used to provide
constraints on GRB models
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COORDINATED

GP survey

iPTF 45 nights, Jul 1 - Aug 15
MWA 18 epochs x 1 hour (14 x 4
min snapshots) every ~2 days
118, 154, 185 MHz

bl <20°, 15° <l< 50°
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MWA IPTF EPOCH 1
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ANTARES directional trigger reduces atmospheric contamination to 2%
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ANTARES
FOLLOWUP
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A N T A R E S No counterparts to ~19 mag
No counterparts to ~100 mJy
FOLLOWUP Lisomu, S 10% erg s7' Hz™! if at < 20 Mpc
If binary neutron star coalescences,
progenitors must be at z > 0.2
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MULTI-MESSENGER TRIGGERED FOLLOWUP

Steve Croft, UC Berkeley - S@LF II, ABQ, 2015 Dec 4 - NSF AAG 1412421




MULTI-MESSENGER TRIGGERED FOLLOWUP

IceCube Lab

IceTop
__—"81 Stations, each with
50m 2ceTop Cherenkov detector tanks
2 optical sensors per tank
324 optical sensors

IceCube Array

86 strings including 8 DeepCore strings
60 optical sensors on each string

5160 optical sensors

December, 2010: Project completed, 86 strings

DeepCore
8 strings-spacing optimized for lower energies
480 optical sensors

Eiffel Tower
324m
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NEXT STEPS

Shadowing Parkes for FRBs (expect
0.5 Jy in 0.5 s image for bright FRBs)
Triggered neutrinos, GW

X-ray binaries, AGN

MWA Phase I1

Double longest baseline
2X better localization

5x lower confusion
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MWA

FOV 1000 sq. deg
Thousands of AGN in each image et e e e e

Hundreds detected at > 10 sigma

Typical cadence ~1 month
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INSPIRAL
SIGNATURES

o Unlikely to catch brief flares
hours before merger

100 150
Time (days)

¢ Could maybe see modulation g

of emission at earlier times | .. O'Shaughnessy+11
- o — Kaplan+11

Croft, O’Shaughnessy &
Kaplan in prep.
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