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Fig 1 Spectra of near-UV, blue and red LED at different temperatures
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Fig 2 Influence of temperature on center wavelength and intensity of near-UV, blue and red LED
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Fig 3 NO, fitting result when LED temperatures are stable (absorption spectrum and lamp

spectrum are acquired at the same LED temperature of 10 C)
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Fig 4 NO, fitting result when LED temperatures change(absorption spectrum
and lamp spectrum are respectively acquired at LED temperatures of 10 and 40 ‘C
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Research on the Influence of LED Temperature Shifts on Differential
Optical Absorption Spectroscopy for Measuring NO,
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Abstract Influences of LEDs (without etalon structure and center wavelengths are respectively 370 nm (near-UV), 452 nm
(blue) and 660 nm(red)) temperature shifts on differential optical absorption spectroscopy (DOAS) for measuring NO, were
studied. NO, absorption spectra were formed using LED emitting spectra at 10 ‘C. The measured LED spectra at other tempera-
tures were used as reference spectra of DOAS. Thus, NO, differential optical densities under different LED temperature shifts
were acquired and then NO, differential cross-sections were fitted to the acquired differential optical densities. From fitting re-
sults, the linear relations of 0. 995, 0. 945 and 0. 989 correlation between delta of fitting residual and near-UV, blue and red
LEDs temperature shifts were found and their slopes are respectively 1. 12>X10"*, 5, 25X 10 ° and 7. 45X 10 *°C ', The fitting
results show that the influence of temperature shifts of blue LED on DOAS retrieval is negligible and the temperature shifts of
near-UV and red LED are impressible to DOAS measurement resulting in degradation of detection sensitivity. The retrieval re-
sults of blue LED with and without etalon with similar temperature properties were compared and showed that etalon of LED will

greatly increase the influence of temperature shifts of LED on DOAS retrieval.
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