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ABSTRACT

We present 30-GHz Sunyaev–Zel’dovich (SZ) observations of a sample of four galaxy clusters
with a prototype of the One Centimetre Receiver Array (OCRA-p) which is mounted on
the Torun 32-m telescope. The clusters (Cl 0016+16, MS 0451.6–0305, MS 1054.4–0321 and
Abell 2218) are popular SZ targets and serve as commissioning observations. All four are
detected with clear significance (4–6σ ) and values for the central temperature decrement are
in good agreement with measurements reported in the literature. We believe that systematic
effects are successfully suppressed by our observing strategy. The relatively short integration
times required to obtain these results demonstrate the power of OCRA-p and its successors for
future SZ studies.
Key words: galaxies: clusters: individual: Cl 0016+16 – galaxies: clusters: individual:
MS 0451.6–0305 – galaxies: clusters: individual: MS 1054.4–0321 – galaxies: clusters: individual: A2218 – cosmic microwave background – cosmology: observations.

1 I N T RO D U C T I O N
The Sunyaev–Zel’dovich (SZ) effect is a spectral distortion of the
cosmic microwave background (CMB) caused by the inverse Compton scattering of CMB photons off the hot plasma found in clusters
of galaxies. At low radio frequencies the SZ effect manifests itself
as a fractional decrement in the CMB of the order of 10−4 , whereas
at frequencies greater than ∼220 GHz an increment is observed.
Since the first SZ detections in the 1970s (Birkinshaw, Gull &
Northover 1978) much progress has been made. Extensive interferometric studies have been undertaken, from the first SZ images
(Jones et al. 1993), to the use of cluster samples to perform cosmological studies (e.g. Grego et al. 2001; Reese et al. 2002; Saunders
et al. 2003; Jones et al. 2005; Bonamente et al. 2006). Radiometers
(e.g. Myers et al. 1997) and bolometers (e.g. Benson et al. 2004) have
also been used to good effect. More recently, purpose-built CMB instruments have proved their worth in SZ studies (Udomprasert et al.
2004; Lancaster et al. 2005), although contamination from primordial anisotropies can severely limit the achievable signal-to-noise
ratio.
Measurements of the thermal and kinematic SZ effects are studied for the unique information that they can provide on cosmology

and the structures of cluster atmospheres (see reviews of Birkinshaw 1999 and Carlstrom, Holder & Reese 2002). Although most
work in the field of SZ studies to date has been performed using
non-ideal instruments, numerous purpose-built SZ observatories are
currently under construction (e.g. AMiBA, Lo, Chiueh & Martin
2000; AMI, Kneissl et al. 2001; SZA, Loh et al. 2005; ACT,
Kosowsky 2003; SPT, Ruhl et al. 2004) all with the common aim
of performing blind surveys. Such work will exploit the unique redshift independence of the SZ effect to produce catalogues which are
essentially mass-limited, and thus less affected by the biases which
plague selection via optical or X-ray methods. Studies of number
counts will be used to further constrain the cosmological model and
study cluster evolution from formation until the present. Those telescopes which have the capability to produce high-quality imaging
will additionally provide the opportunity to better understand cluster
physics.
The One Centimetre Receiver Array (OCRA) (Browne et al.
2000) is a planned 100-element continuum receiver which will have
excellent surveying and imaging capabilities, and will thus be ideal
for performing blind surveys in order to study radio source populations and SZ clusters. The prototype for OCRA, OCRA-p, is a
two-element receiver mounted on the 32-m telescope at the Torun
Centre for Astrophysics of the Nicolas Copernicus University,
Poland. Even at this preliminary stage, while the instrument
concept is being tested, high-sensitivity SZ measurements are
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1 , M. P. Gawroński1 , R. Feiler1 , M. Birkinshaw3 , I. W. A. Browne2 , R. Davis2 , A. J. Kus1 ,
ABSTRACT
B. M. Pazderska
2 1
4
2 , and P.
2 2 , R. Feiler1 ,
I. R.
W.
A. 2Browne
, M.L.
Davies
,N.R.Wilkinson
J. Davis
We present 30-GHz Sunyaev–Zel’dovich (SZ) observations of a K.
sample
of four3galaxy
clusters
Lancaster
, S.
Lowe
, E. Pazderski
, M. Peel

"

arXiv:0909.1189v1 [astro-ph.CO] 7 Sep 2009

ABSTRACT

Jodrell Bank Centre for Astrophysics, University
of Manchester,
Manchester
M13Copernicus
9PL, UK University, 87-100 Toruń/Piwnice, Poland
Toruń Centre
for Astronomy,
Nicolaus

The system
an angular
resolution
of 1.2
. 3values for the central temperature decrement are
detected
withhas
clear
significance
(4–6σ
) and
2Bristol
University
Bristol, Tyndall
Avenue,
ITL,
Jodrell
Bank
Centre
for Astrophysics,
The University of Manchester, Manchester, M13 9PL
Results. Together with radio spectral data obtained
from theofliterature,
the 30-GHz
data
have BS8
enabled
usUK
to identify
42 of the CJF
3 University of Bristol, Tyndall Avenue, Bristol, BS8 ITL
insources
good agreement
with
measurements
reported
in
the
literature.
We
believe
that
as Giga-hertz Peaked Spectrum (GPS) Received
sources. Seventeen
percent
the sources18systematic
have
rising2009
spectra (α > 0) between 5 and
17 November
2008of/ Accepted
February
Astrophysics Group, Cavendish Laboratory, JJ Thomson Avenue, Cambridge, CB3 0HE
effects
are successfully suppressed by our observing strategy. The relatively short4 integration
30 GHz.
ABSTRACT
times
required
to
obtain
these
results
demonstrate
the
power
of
OCRA-p
and
its
successors
for
Key words. Astronomical data bases: miscellaneous – Radio continuum: galaxies
future SZ studies.
Aims. We report the results of a survey of 442 planetary nebulae at 30 GHz. The purpose of the survey is to develop a list of planetary

[2009 Month DD]. Received [2009 Month DD]; in original form [2009 Month DD]
nebulae as calibration sources that couldAccepted
be used for
high frequency calibration in future. For 41 PNe with sufficient data, we test the

Key words: galaxies: clusters: individual:emission
Cl 0016+16
– galaxies: clusters: individual:
mechanisms in order to evaluate whether or not spinning dust plays an important role in their spectra at 30 GHz.
1. Introduction
1. data
S 4.85
≥ 350
mJy
MS 0451.6–0305 – galaxies: clusters: individual:
MSThe
1054.4–0321
–were
galaxies:
clusters:
inGHzobtained
Methods.
30-GHz
with a twin-beam
differencing radiometer, OCRA-p, which is in operation on the Toruń
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