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Research on the Theoretical Model Between Solar-blind UV and
Atmospheric Temperature during Atmospheric Transmission
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Abstract: In recent years, solar blind ultraviolet detection has been widely used in power fault detection.
Based on atmospheric temperature profile and MODTRAN, we conduct simulation analysis on the
influence of atmospheric temperature on solar blind ultraviolet atmospheric transmission. And finally the
relationship between atmospheric temperature and ultraviolet atmospheric transmission was obtained
through wavelength analysis and curve fitting. Based on the simulation relational expression, the
guantitative analysis of atmospheric temperature and atmospheric transmission can be carried out, which
can promote the study of the characteristics of solar blind ultraviolet transmission in the atmosphere and
improve the accuracy of corona detection.
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Table 1 The parameter value of the relationship between
atmospheric temperature and transmittance under

each wave number

Wave

number Po . he ho .
37000 -254.10 4.08 -0.024 6.66E-05 -6.80E-08
37500 -24430 3.88 -0.023 6.25E-05 -6.35E-08
38000 -229.14 3.62 -0.021 5.78E-05 -5.85E-08
38500 -219.57 345 -0.020 5.46E-05 -5.50E-08
39000 -207.07 3.24 -0.019 5.07E-05 -5.10E-08
39500 -197.80 3.08 -0.018  4.80E-05 -4.81E-08
40000 -188.33 293 -0.017  4.53E-05 -4.53E-08
40500 -180.37 280 -0.016  4.33E-05 -4.33E-08
41000 -166.76 2.58 -0.015 3.97E-05 -3.96E-08
41500 -146.17 226 -0.014 3.45E-05 -3.44E-08
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Table 2 The number of photons collected by the ultraviolet

imager corresponding to the atmospheric tempe-

rature
Temperature Photon
thermometer 1/°C  thermometer 2/°C number
374 37.4 6706
38 38.2 6663
37 38.9 6982
329 36.5 8209
305 325 8621
29 30.8 8703
25.6 26.7 9350
24 255 9621
233 245 9955
22 23.1 10152
21 22 10250
20.1 21 10222
19.3 19.7 10926
18.1 19.1 10986
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