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MeerKAT observation of A2631

8 hour observations (4096 channels, 16s int time) of Abell 2631, the
largest galaxy cluster residing in the core of the saraswati supercluster
(z~0.27).

Resolution of about 8” with sensitivity down to 0.01 mJy.

Sample of ~ 3000 radio sources with flux density 15uJy to 10mJy on pb
cut image. (Image cut where pb response < 50-60%).

A2631 scenario unclear. Contains bright AGN and disturbed X-ray
morphology -> merging galaxy cluster?

One of the most significant density enhancements found at
medium-to-high redshifts (z ~ 0.27, universe ~ 10 billion years old).

Is similar to the well-known Shapley and Virgo superclusters.
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Table 3.1: MeerKAT observations of the Saraswari supercluster

Observation date 2019-06-15
Observation time: 00:41:27.8
Number of pointings:

Phase A2631 (12000) RA: 23"37™40.60°, DEC: +00°16'36.0"

Phase centre of ZwCl 2341 (J2000):  RA: 23%43™39.70°, DEC: +00°19'51.0”

60
vation time: 14 hours

Central frequency: 1283 MHz

Total bandwidth: 900 MHz

Channel width; 208 kHz

Total number of channels: 4016

Dump time: 165

Cross products XX, XY, YX, YY

Band pass and flux calibrator: 11939-6342

ordinates (J2000): 925,028, DEC: —63°42'45.62"

sity at 14 GHz 90 Jy

coordinates (J2000): 25°, DEC: —11°25'38.90"

-1125 flux density at 1.4 GHz:  ~ 1.80 Jy




Correcting for the biases introduced
from observations

e Address the biases introduced from the observation and
cataloging process.

e Incompleteness results from varying rms levels due to the
primary beam and uneven noise distribution.

e  For correcting incompleteness we need to perform
simulations with real source size and flux distribution
injected on a residual noise map.

In addition to incompleteness we have various other
errors that must be accounted for.

Resolution bias: Preferential non-detection of large
sources.

Resolved extended sources can more easily fall below
peak threshold while integrated flux does not.

Smearing: Finite bandwidth causes sources further from
phase centre to be “smeared”.

Cosmic variance cosmological in origin (non-poisson).
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The effect of Cosmic variance on small

SUrvey areas

e Combined source count data of previous single pointing data show
significant scatter af faint end compared to larger survey areas.

e At smaller areas the underlying cosmological structure can have a
noticeable effect on the radio source properties.

° Deeper depths are required for single pointing to achieve the same
scatter of that for larger area.
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Procedure for deriving the completeness function

1.0 A

e  One of the resultant products of the CLEAN algorithm is the residual image. After
deep cleaning should contain no sources and just noise.

0.8+

teness

° Simulated sources with real flux and source size are injected into the residual image. S 6]
Source finder used on this simulated image with the same parameters as real image. i

Comple

° PyBDSF source finder software] searches for islands of emissions in which gaussians 0.4+
are subsequently fitted based on peak flux and image noise distribution. ]

0.2 4

° By counting the sources for each bin and computing the ratio:

injected_sources/Recovered sources we obtain correction factors per flux density bin. 10 100
Flux Density (mJy)

Injected sources .
Injected sources

# PyBDSF
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Simulated Image
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S total/ S peak = A - (1 + B/(S/N)).

S total/S peak = emaj Ommin/ bminbmaj

S51/5p
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