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Cross-correlation between VLA and LWA could be done in three modes (single LWA ant,
beamformed LWA drift, beamformed LWA track). We would like a sensitivity model which allows
us to predict the SNR of selected pulsars in each of these modes.

From Synthesis Radio Astronomy, we have
SEFD (source equivalent flux density) is Tsys/K

Note: Lower SEFD is better

Case 1: Cross-correlation between VLA full array and LWA full array

SEFDVLA= 5e4 Jy (from here for 70-82MHz) for a single dish

For an interferometric system with N antennas, the sensitivity can be simply calculated
using:

SEFDVLA= 5e4/ sqrt(26*(26-1)) for an array with 26 elements = 1961.16 Jy

SEFDLWA = 4680 Jy (from here for 75MHz)

For Tacc = 20 s and spectral bandwidth of 10MHz, noise level = 0.1514 Jy

Case 2: Cross-correlation between VLA full array and LWA single dipole

SEFDVLA= 5e4 Jy (from here for 70-82MHz)
SEFDLWA = 1e6 Jy(from here for 74MHz, fig 3)

1

https://science.nrao.edu/facilities/vla/docs/manuals/propvla/determining#section-3
http://lwa.phys.unm.edu/obsstatus/obsstatus006.html
https://science.nrao.edu/facilities/vla/docs/manuals/propvla/determining#section-3
https://arxiv.org/pdf/1005.4232.pdf
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For Tacc = 100 s and spectral bandwidth of 1MHz, noise level = 2.214 Jy

Case 3: Cross-correlation between 40m LWA feed and LWA full array

SEFD40m= 6kJy (from Danny’s proposal)

SEFDLWA = 4680 Jy (from here for 75MHz)

For Tacc = 20 s and spectral bandwidth of 10MHz, noise level = 0.2649 Jy

Pulsars brighter than 1Jy: From ATNF Pulsar Catologue at 80MHz
Paper on the catalog:
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http://lwa.phys.unm.edu/obsstatus/obsstatus006.html
https://www.atnf.csiro.au/research/pulsar/psrcat/
https://iopscience.iop.org/article/10.1086/428488/pdf


Relevant candidate pulsar should be observable in the daylight and above the horizon, close to
the zenith. So an ideal candidate would be:
B1133+16 with RA: 11:36:03.1198 Dec: +15:51:14.183
and source flux at 80MHz: 4730 +/- 2370 mJy
Here’s a paper on this pulsar: It is a radio pulsar with double pulses as shown in the figure
below:
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http://www.atnf.csiro.au/research/pulsar/psrcat/psrcat_ref.html#phbc68
http://www.atnf.csiro.au/research/pulsar/psrcat/psrcat_ref.html#srb+15
https://arxiv.org/pdf/1010.5877.pdf


Here’s a paper on the same pulsar B1133+16 as observed using LWA.
PULSAR OBSERVATIONS USING THE FIRST STATION OF THE LONG WAVELENGTH
ARRAY AND THE LWA PULSAR DATA ARCHIVE

This is at a much lower frequency than the previous paper.
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https://iopscience.iop.org/article/10.1088/0004-637X/808/2/156/pdf
https://iopscience.iop.org/article/10.1088/0004-637X/808/2/156/pdf


Double pulse profile: New Features in Two Radio Pulsars: PSR 1541+ 09 and PSR 1133+ 16
(LA Nowakowski) et al model the pulse beam with two concentric emission cones.
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https://adsabs.harvard.edu/pdf/1996ApJ...457..868N
https://adsabs.harvard.edu/pdf/1996ApJ...457..868N
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