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Abstract

We have made the single side band filter for the dual channel receiver which is a heterodyne
receiver to observe the cosmic radio waves with 100GHz band ranged from 8GHz to 115GHz and
150GHz band ranged from 125GHz to 175GHz simultaneously. We have introduced the filter theory
using the principle of the Martin-Puplett interferometer, which has the characteristics of rotated
polarization. To reduce the loss of the transmission and beam coupling which are caused from the
path difference associated with the intermediate frequency, the design and the implementation have
been intensely considered. The receiver needs two filters with different characteristics each other.
Because each of them has the different beamn path and the different polarization at input,
respectively. We calculated the optimum positions as a function frequency at which the signal
frequency is fed to mixer and the image frequency is rejected to the image termination load. The
intermediate frequency and its band width have been also evaluated. We have measured the property
of two fiiters using the vector network analyser and the beam measurement system which is made
by us. The responses of the filter as a function of the position and the frequency are compared with
the theory. It is shown that not only the measured values are very close to the theoretical values,
but also the image rejection ratios are better than 22dB for both filters. Through successful
observation using a dual channel receiver with two manufactured filters, the performance of the
filters has finally verified.

* IERR, BT RER YRRt ¥ B odrs Ao ‘P g Huudge s
(Dept. of Physics, Ewha Womens Univ.) AA LGRS d3toz ¥+ gAY
Y IEER, KoUE NEERRE (F138ked T4 1998-015-D00129 A|fdell oja) 4=
(Taeduk Radio Astronomy Observatory, Korea A=9-8-

Astronomy Observatory) BZHF1908EI2H29H, LT U 199942 H4H
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Table 1. a The optimal path differences of B
frequencies for 100GHz band.

F 54 (GHz) n 8 /2(mm)
85 15 2733
90 16 27.48
95 17 2761
100 17 26.23
105 18 26.41
110 19 26.57
115 20 26.72

E  1.b 150GHz Wy Fappdl i3 334

Az}
Table 1.b. The optimal path differences of
frequencies for 150GHz band.

F34~(GHz) n 8 /2(mm)
125 22 26.38
130 23 26.52
135 24 26.65
140 25 26.77
145 26 26.33
150 27 26.98
155 28 27.08
160 29 2717
165 30 2125
170 31 2733
175 31 26.55 ]
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