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A Broadband Microwave Radiometer by a Correlation Scheme with Quadrature

Hybrid Couplers
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H. NAKANO . KAT®

A broadband microwave radiometer of the differential type has been designed by
adopting a correlation scheme with quadrature hybrid couplers (QHCs) and without
devices that limit the radiometer bandwidth. Its usefulness has been confirmed over 6
GHz to 12.4 GHz by experimental tests. The correlator used in the radiometer offers
in-phase and quadrature-phase outputs. The advantage of this correlator has been

investigated.
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Fig.1 Fundamental configuration of the radiometer.
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Fig.2 Circuit configuration of the newly built correlation radiometer.
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Fig.3 Stability of the outputs of the radiometer at nominal
ambient temperature and at a liquid nitrogen temperature.

Table 1 Sensitivities of the radiometer at 11 seconds
of integration time.

Frequency(GHz)| 6 8 10 12

AT(K) 054 | 1.10 2.4 1.4
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Fig.4 Linearity of the radiometer output with a noise
diode and an attenuator as a source.
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Fig.5 Linearity of the radiometer output with a
cryogenic termination cooled by liquid nitrogen
and an attenuator as a source.
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Fig.6

Polar plot of output | and Q signals
of the radiometer (at 8 GHz).
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Fig.7 Relationship of g and f of QHCs in the radiometer.



| =[a" cos(6 - ) ~[a,[" co(6 + ¢) ®)

Q=[a[*sin(6-¢) - a,*sin(6 +¢) ©
00000 jaf=lef0 000 60 ¢0 O

NIEE Yok

6 =sn
2a,

(10)

o
@=tan o) (11)

oooooo
0@Q)0 0100000000000 00oooen
¢00000000000000000000000
000O00@0O0@®D000D /00000000
00000a00000000000000000(@4)
00000000000000000000000
000

1

2)

3)

goon

R. H. Dicke : “The Measurement of Thermal Radiation at
Microwave Frequencies”, Review of Scientific Instrumevitd,
17, No. 7(1946) 268-275.
D. F. Wait and C. L. Trembath : “A Comparison Between a
Switched and a Correlation Radiometer for Cryogenic Noise
Source Measurements”, 2@\nnual Instrument Society of
America Conference and Exhibit, Los Angeles, 1965,
(Instrument Society of America, Pittsburgh, 1965) Part |, Preprint
Number 14.4-3-65.
H. Nakano and K. Kato : “A Broadband Microwave Radiometer
Using Correlation Technique”, IEEE Transactions on
Instrumentation and Measureme¥igl. IM-48, No. 2 (1999)
631-633.
E. J. Wilkinson : “An N-Way Hybrid Power Divider”,IRE
Transactions on Microwave Theory and Techniqéals MTT-
8, No. 1(1960)116-118

(2000.1.310 00O



