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Fig. 1 The normalized relative spectral sensitivity curve
of human blood melatonin suppression

0—o0: Brainard; A—A: Thapan; 0—0xO : Hankins.
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Table 1 Comparison between predicting results and experimental results of Figueiro et al.

CCT Irradiance Normalized photon density Predicting results Experiment results
4100 K 8.2 pW/em? 3.9x10" photons/(cm?ss) 3.8% 0%
4 100K 27 wW/em? 12.9%10" photons/(cm?+s) 14.6% 10%
4100 K 82 wW/em? 39.1x10" photons/(cm?*s) 37.2% 38%
8 000 K 9.7 wW/em? 7.4x10" photons/(cm?ss) 8.1% 10%
8000 K 32 wW/em? 24.5%10" photons/(cm?+s) 26.5% 33%
8 000 K 97 wW/em? 74.3x10" photons/(cm?*s) 51.4% 47%
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Quantitative Algorithm for Melatonin Suppression by Light at Night
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Abstract As an important hormone, melatonin has a wide range of functions in human body. Inappropriate light
at night (LAN) will cause abnormal human circadian rhythm and then lead to melatonin secretion suppression.
Melatonin suppression depends on correlated color temperature (CCT) and wavelengths of LAN. So far there was
no quantitative algorithm for melatonin suppression by LAN. A relative spectral sensitivity curve of human plasma
melatonin suppression was fitted and an algorithm was presented for predicting melatonin suppression by LAN.
Theoretical basis and a method were provided for instructing safety strategy of architectural light at night. Also, the
results could be applied in controlling light pollution, formulating the standard of safety nocturnal environment

illumination and some other fields.
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