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1. Introduction

The combination of X-ray and Sunyaev-Zel’dovich (S-Z) effect observations
toward cluster of galaxies gives the independent estimation of Hubble con-
stant (Sunyaev and Zel’dovich 1970). The measurement of S-Z effect is one
of the most difficult observations in radioastronomy because of the weak-
ness of the effect, AT = 0.1 — 1 mK (e.g. Rephaeli 1995). Because the
field of view of the exist interferometers is smaller than the extended dis-
tribution of S-Z effect of low redshifted clusters, single-dish telescopes gain
an advantage over interferometers. In addition, to reduce the contamina-
tions from Galaxy and galaxies in the cluster, the mm-wave observation is
preferable. Thus, we have started the project of S-Z effect observation with
the Nobeyama 45-m telescope, which is the largest mm-wave telescope in
the world. Our scientific goal is reliable measurement of S-Z effect of many
clusters. To realize this we have made a multi-feed PCTJ-SIS mixer receiver
at 40 GHz as a sophisticated tool for the observation of S-Z effect (Noguchi
et al. 1995, Kasuga et al. 1995, Tsuboi et al. 1997).

2. Receiver System
The receiver system consists of 3 dual feeds differential radiometers in or-
der to reject weather and ground effects. Scanning observation can depict
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Figure 1. The block diagram of the receiver system

the spatial distribution of S-Z effect. Figure 1 shows the block diagram of
the receiver system. The SIS mixers and the horn antennas are located in
the Dewar and cooled to 4 K by a mechanical refrigerator. The low-noise
amplifiers are on 15-K stage in the Dewar. The receiver noise temperature
is below 60 K and the instantaneous bandwidth is 700 MHz. The beam size
is 34”. The neighboring incident beams are divided by the image dicing
mirror on the focal plane. The beams are located at 2x3 grid with 90”
interval on the sky. The system was installed on the focal plane platform
of the 45-m telescope in May 1997. Now, only one beam is available. The
beam efficiency and the aperture efficiency are 0.5 and 0.8, respectively. We
are focalizing other beams of the receiver system for the test observation
in the winter of 1997-8.
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