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S Prlmary goal ‘weak lensing in
the radio regime
» Galaxy super-cluster
» 5 Abell clusters

x 7 ~ 0.2

» Multi-wavelength:
» Also LOFAR, GMRT, JVLA,
JCMT, Spitzer, SUBARU...
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SOURCE COUNTS

Declination (J2000)

> Number of sources
» Probe populations of AGNs & SFG
» Inform cosmological models . o e’
x Constrain population evolution
» Confusion

Declination (J2000)
mjy/beam

10h15mO00s
Right Ascension (J2000)
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Previous deep surveys:

» Large scatter - cosmic variance”
» Completeness?

» Bias?

» SOurce size corrections”

Various groups, various techniques

0.01 0.10 1.00 10.00 100.00
S (mdy)

Bondi et al. (2008)

dn/dS S%° (Sr_1 Jy1'5)
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SYNCHROTRON
E EMISSION

FARADAY
ROTATION

RM =

|
L

0

» Faraday dispersion function is Fourier
relationship (Burn 1966)

—+00

p<,\2)=/ P(6) 9% 44 » Measurement of polarized

—oo0 SOUICES

» Analogous to aperture synthesis, where * Measurement of magnetic
uv plane (A\2-space) is not fully sampled™  field along l.o.s. via
(Brentjens & de Bruyn 2005) RM:O.m/ 0 B.dl

l.o.s.

\2\ __ 2 2
P = W) P Foregrounds? Instrumental?

» The response function similar to PSF: » RM synthesis allows component
F(¢) =K / e P()2) e 29X g)2 = F(¢) x R(¢) separation
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The Faraday rotation measure
n synthesis technique
F(¢) =K /_ P(X?) e 2N )2 George Heald
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Example area:
» /5x100 arcmin
» Resolution 20 arcsec
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’ liy range\\
"70 UJyh,fé 1. 6 Jy €

. Optlmlsed for Noin > 9 e 18 mJyto}Z" |
» 95% complete at S > 1.25 mdy » 8 log-spaced bins
» Optimised for Npin = 9

» No completeness correction
yet Preliminary




Sirothia et al. (2009)
Owen et al. (2009)
Mauch et al. (2013)
Smoléic et al. (2014)
Super—CLASS field (this work)

10° |

HH FH KO KA HH

107 |

dN/dS S*° [Jy*® sr ']

1L T ‘9, s
10° | - -
‘.
// o
(CTP PP S \esescavecsesentaseresescnsantnansnsararasense
............. peten e
7/ N
// ------------ |
re
10°
10-4 10-3 10_2 -
325 MHz

Flux Density [Jy]
\J U V

\.J MU VY

» 14 log-spaced bins
» Optimised for Nbin
95% complete at S >
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Hales et al. (1988)

McGilchrist et al. (1990)
Intema et al. (2011)

Ghosh et al. (2012)

Williams et al. (2013)

Super —CLASS field (this work)
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Sirothia et al. (2009)

WHAT DO THEY

) Mauch et al. (2013)

r Smoléic et al. (2014)
| F | | l ' S ? Super—CLASS field (this work)
|
T

» AGN-type dominated above a few mdy

» Flattens below a few mJy at 325 MHz IR .
» Secondary drop at faintest flux density e e
bin, S = 368 ply at 325 MHz At e
= Seen at S< 150 pdy at 1.4 GHz 325 Mz Fux Density
(Bondi et al. 2008)
= Not seen yet at 325 MHz but needs
sensitivity well:below 100 pdy

srt]

x Cosmic variance? Bias?

No evidence of flattening down to a
few mdy at 150 MHz
» But potentially highly incomplete at
this flux density

dN/dS S [Jy**

el

10" 10°
150 MHz Flux Density [Jy]
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» LOFAR frequency coverage gives
excellent FD-space resolution
» Ad = 1.8 rad/m?
= || dmax || = 400 rad/m?

» [oward clusters, we might expect
RM of 103 - 104 rad/m?

» Novel technique for finding sources:
» Sum over P for all channel
images => total P at each pixel
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Ra: 10" 26™ 27.97% (J2000)
Dec: +68° 19' 14.09" (J2000)

T R L B E
: etrimenial » Taylor et al. (2009) RM catalog
=5 5 » Seven sources within GMRT
5 * field area
o brayor = -22.6 rad/m? » A few x10 within full LOFAR
%g 27 f.ON.
I Ell > Two within known cluster /
N R Lk ok e supercluster environment
—400 —=200 0~ 200 400

Ra: 10" 26™ 33.41°% (J2000)
Dec: +67° 46' 12.35" (J2000)

: . . sE | | | | | I N

» Strong Instrumental polarization ; Instrumental :
» No significant detection of - 4 *
source polarization from these . -

» Hints of peaks in some Q; brayor = -8 rad/m? |
source RM profiles s E

» Highest possible S/N not yet s .
achieved o o oA M o

—400 —200 0 200 400
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» Not in Taylor catalog - new source”
» b =-21.25+0.60 rad/m?2

Peak Stokes P ~ 1.71 mdy/beam
Oppermann et al. (2012) suggest

Galactic RM of -10 rad/m?2
WISE IR catalog lists this as y-ray
blazar candidate

» No z measurements (yet...)

Ra: 10" 18™ 20.28°% (J2000)
Dec: +68° 13" 12.07" (J2000)
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tn*ed further studies to Conflrm @
> RM synthesis
» NoO detections of emission from sources in Taylor RM catalog

» Detection of new source with RM = -11.25 rad/m? (corrected for
Galactic rotation)
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THANK YOU FOR LISTENING.

t

QUESTIONS?
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