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Spectra analysis of submillimeter wave and THz signals

LIANG You-huan, LI Zhen-yuan, FENG Jin-jun
(The No.12 Institute, CETC, Beijing 100015, China)

Abstract: The developments of submillimeter wave and THz technologies demand test instruments at
higher frequencies. The spectra of the submillimeter wave and THz signals can be measured using external
mixing techniques. According to the theory of harmonic mixing, a method to measure the spectra of the
higher frequency signal using external mixer at lower frequency is put forward. A W band mixer is selected
to measure a signal whose frequency is about 0.2 THz. A Visual Basic program is used to analyse the test
results. The results show that the method is effective to measure the spectra of higher frequency signal
using external mixer at lower frequency.
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Fig.2 Spectrum diagram of multiple responses
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Tablel Frequencies of the multiple responses
item fy/GHz f/GHz nx fo'/GHz f0*/GHz fs! f$?

1 75.487 75722 49 42116 4.224 6 206.6887  206.685 6
77.066 77306 48 42993 43126 206.6878  206.6850

2

3 78.713 78.961 47 43908 44046  206.6890 206.693 8
4 80.433 80.686 46 44864 4.500 4 206.6938  206.697 5
5 82.225 82.483 45 4.5859 4.600 2 206.6874  206.689 6
6 84.102 84364 44  4.6902 4.704 7 206.6897  206.687 4
7 86.067 86.335 43 4.799 4 4.8142 206.6937  206.691 1
8 88.119 88393 42 49134 4.928 6 206.6823  206.678 9
9 90.280 90.559 41 5.0334 5.048 9 206.6913  206.684 0
10 92.540 92.831 40 51590 51751 206.680 1  206.683 9
11 94.926 95.221 39 52915 53079 206.6908  206.687 1
12 97.432 97.737 38 54307 5.44717 206.6897  206.690 8
13 100.072  100.385 37 55774 5.594 8 206.6856  206.686 2
14 102.863  103.182 36 57325 5.7502 206.6902  206.685 4
15 105.812  106.143 35 5.896 3 59147 206.6919  206.692 7
16 108.926  109.267 34 6.069 3 6.088 2 206.6776  206.678 9
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