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Fig.1 Signal transmission link of microwave receiver
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Fig.2 Noise temperature test by cold and ambient load method
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Fig.3 Calibration mechanism of chopper wheel
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Fig.4 K-band receiver system composition
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Fig.9 Calibration test of chopper wheel at an elevation of 90°
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Table 1 Test data and comparison results at an elevation of 90°

Tomb  Vamb  Teold  Veold T Ty  Viky T2 B

/K /oW /K /nW /K /K /oW /K /%
293.85 1349 7585 103.5 642.7 19.2 94.1 6142 44
293.85 134 75.85 102.7 6394 19.2 927 597.3 6.6
293.85 132.7 75.85 1024 6609 19.2 925 612.8 7.3
293.85 131.2 7585 103.1 724 19.2 938 669.6 7.5
293.85 130.2 75.85 101.9 709.1 19.2 921 644.7 84
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Table 2 Test data and comparison results at an elevation of 30°
Tomb  Vamb  Teoda  Veoda  Tni Tsky Vg  Ti2 Eq
/K /aW /K /aW /K /K /oW /K /%
291.35 129.8 77.05 1022 708 31.8 96.3 7143 0.89
291.35 130.3 77.05 102.1 690.5 31.8 95.8 6889 0.23
291.35 130.3 77.05 1029 719.2 31.8 95.6 683.3 5
291.35 129.9 77.05 101.1 667.1 31.8 955 688.8 3.3
291.35 129.7 77.05 103.2 748.7 31.8 955 6929 7.5

=3 5B TN HE K& L x4

Table 3 Test data and comparison results at an elevation of 5°
Tamb Vamb  Teola  Veold T Tixy Veky T2 Ey
JK /aW /K /nW /K /K /naW /K /%
291.35 129.8 77.05 1022 708 178.8 112.8 568  19.8
291.35 130.3 77.05 102.1 690.5 178.8 112.8 546.7 20.8
291.35 130.3 T77.05 1029 719.2 1788 1122 518.9 279
291.35 1299 77.05 101.1 667.1 1788 111.8 5164 22.6
291.35 129.7 77.05 103.2 748.7 1788 112  506.3 28.8
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Research on K-band Receiver Noise Calibration
Based on Chopper Wheel Technology

WANG Kail?  WANG Yang’?  CHEN Mao-zheng’?  DUAN Xue-feng!»?
YAN Hao'?  MA Jun'?  CHEN Chen-yu!’? CAO Liang!?

(1 Xingiang Astronomical Observatory, Chinese Academy of Sciences, Urumgi 830011)
(2 Key Laboratory of Radio Astronomy, Chinese Academy of Sciences, Nanjing 210033)

AsstracT The receiver is an important device for detecting weak radio signals in radio
astronomy. The amplitude calibration of the receiver is to convert the response of the
receiver for radio source into the flow density in astronomy. The conventional method is
to convert the amplitude response of the receiver itself into an equivalent temperature
value using the classical cold and ambient load method, and then further calibrate the
radio source. The K-band receiver amplitude calibration platform based on the chopper
wheel technology is built, and the noise temperature of the K-band normal temperature
receiver is tested by the chopper wheel method, and compared with the test results of the
conventional cold and ambient load method. From the results, under the fine weather
conditions, the maximum test error of the noise temperature at the 30° and 90° elevation
is 7.5% and 8.4%, which can be well applied to the actual noise temperature test; but
at the 5° elevation test, the ground noise was introduced due to the low elevation angle,
so the test error of the chopper wheel method was increased to about 20%-30% and
could not be used. This paper also hopes to further develop the theoretical calculation
and actual measurement of the K-band sky brightness temperature on this basis, so as
to improve the application of the chopper wheel technology, so that it can satisfy the
noise calibration test requirements under different meteorological conditions.

Key words telescopes, astronomical instrumentation, techniques: chopper wheel,
methods: data analysis
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