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Terahertz radiation detection of low temperature blackbody
based on narrowband spectral filter method
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Abstract: To detect the terahertz radiation of a low temperature blackbody accurately, the difference
between infrared radiation and different terahertz radiations of the blackbody was researched. A low
temperature blackbody terahertz radiometer was established with narrowband spectral filtering meth-
od. First, the emitted spectral radiances were calculated by Planck’s law in various terahertz wave
bands. The results show that the radiances of blackbody in the infrared band are four to ten times than
that in the terahertz band from 223 K to 323 K. Then a low-pass filter and several band-pass filters
were made up a filter combination with high transmission in various wavelengths. The filter combina-
tion was used to filter the infrared radiation and to transmit the terahertz radiation to implement the
terahertz spectral radiance measurement. Experimental results reveal the deviations of terahertz nar-
rowband radiations at different bands for the blackbody and indicate that spectral filtering method can
realize the detection of terahertz radiation of the blackbody.
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Fig. 1  Radiance of variable blackbody in terahertz

and infrared bands
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Tab. 1 Relation of blackbody radiance in different
terahertz and infrared wavebands

(W/Sr » m*)

BB 2~ 30~ 30~ 30~ 100~ 100~ 300~ 300~ 1000~

/pm 30 3000 300 100 3000 300 3000 1000 3000

BK/K 1 2 3 4 5 6 7 8 9

223 35,22 9.41 9.39 8.93 0.48 0.46 0.021 0.020 0.000 58
250 57.30 11.68 11.65 11.12 0.55 0.53 0.024 0.023 0.000 65
273 86.57 13.68 13.65 13.06 0.61 0.59 0.026 0.025 0.000 71
300 130.5116.08 16.05 15.39 0.69 0.66 0.029 0.028 0.000 84
323 178.2618.18 18.15 17.42 0.75 0.72 0.031 0.030 0.000 78
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Fig. 2 Radiance of variable blackbody in several tera-

hertz bands
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Fig. 3 Transmission curve of terahertz narrowband
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Tab. 2 Terahertz narrowband detection data of blackbody

fe s/ pV T MR 25
®eh 1 —
/HZ \%2 v, V., A E \/E (x; —x)
1 10.59 6.2 7.8 5.4 6.47 1.2
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