AS I «0 N Netherlands Institute for Radio Astronomy

" L J
. .

" Imaging for transjent detection with . .

. AARTFAAC' =

Peeyush Rfasad Stefan lenholds,.RaIph W|Jers i

02 June 2015 I 't". g N ~
4th LOFAR Communlty SCLénce Workshop, Assen

A ’. 2 . ° ° > p . - S £ } .- 2 . L .
"ASTRON is part of the®Netherlands Organisation for Scientific Reséarcht (N\WO) - - - o s S ) A s 25



Outline
ASTRON




AARTFAAC and its aims
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Transient detection: Requirements
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AARTFAAC All-sky monitor:
Array configurations, UV coverage ASTRON
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AARTFAAC All-sky monitor:
Array configurations, PSF ASTRON

LBA_OUTER PSF, 60MHz LBA_INNER PSF, 60MHz
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AARTFAAC All-sky monitor:
Array configurations, PSF ASTRON
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AARTFAAC All-sky monitor:
Array configurations, Images ASTRON

Calib. FFT Time: 20-Nov-2013 18:50:59, Freq: 57217407.23 =R calib. Time: 11-Jul-2012 23:41:02 Freq: 58975219.73
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Transient detection: Challenges
ASTRON

10m inner taper@0Quvdist + sigmar hard inner taper@50m uvdisi
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Calibration: spatial filtering of diffuse emission reduces sensitivity,
increases gaps in instantaneous UV coverage.

Inaccurate source subtraction due to ionospheric wander contributes
sidelobe confusion noise.




PSF Optimization parameters:
Weighting AST(QON

Natural weighted baseline density Effect of weighting via UV plane density weighting

weighted baseline density




PSF Tuning: Taper and Weighting
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UV dist (m)




AARTFAAC All-sky monitor:
Array configurations, PSF ASTRON
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AARTFAAC All-sky monitor:
Imaging specs. ASTRON

AARTFAAC  12st,minw  12st,uniform uveov  10st. Comment
Elements 288 576 576 480 In a single config
Longest baseline (m) 300 1400 1000 850 In LBAINNER
Resolution (deg) 1 0.2 0.3 0.33 At 60 MHz
Sensitivity (m?/K) 0.72 14 14 1.2
Thermal noise (Jy) 29 14 14 17 For 1sec/16kHz
Confusion noise (Jy) 1 0.28 0.57 0.8  For resolution shown above

Max. w-component (m) 0 0.2 1 0.25 relative to Superterp
Max. phase error (cyeles 263 1228 877 745 For 120deg FoV at 60 MHz
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PSF Optimization parameters:
Weighting ASTRON

LBA_INNER: Natural Weighting LBA_INNER: Uniform Weighting
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All Sky images
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Rec: 70561, Time:21-Nov-2013 06:25:09, Freq:57217407 23
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All Sky images
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Rec: 85831, Time:21-Nov-2013 09:16:31, Freq:57217407 23




All Sky images
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All-sky Stokes—I image, LBA_OUTER, 20Nov2013, 57 MHz




Current Status
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MCUOQO01 (twistd) SSH (paramiko)
queue

INotify
(notify on closed write mode)

Correlator
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Current Status
ASTRON
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Baseline count

E-AARTFAAC: Extension to
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E-AARTFAAC: Extension to 12 stations
ASTRON

UV coverage for ST + LBA_innerCS0[11, 13, 01, 17, 21, 32]
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Conclusions
ASTRON

24



