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Fig 2 Samples of Chinese painting pigments
(a); Cinnabar; (b): Ochre; (c¢): Azurite; (d): Charcoalblack;
(e): Phthalo blue; (f): Eosine; (g): Gallocyanine; (h): Rouge
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Fig 3 Dyeing process of plant dyestuffs
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Fig 4 Samples of plant dyestuffs
(a): Madder; (b): Amur corktree; (c): Cape jasmine; (d): Indigo

blue; (e): Sophora japonica; (f): Sappanwood; (g): Puccoon

Fig 5 Spectrum diagram of experiment light sources
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Fig 7 Experimental results of samples aging with different spectra LED
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Fig 8 Contrast diagram of samples’ color difference with same irradiance
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Fig 9 Contrast diagram of samples’ color difference with same exposure
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Study on Irradiation Damage of Photosensitive Cultural Relics Caused by
Spectra of Exhibition Illumination Source
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Abstract Light irradiation of display lighting can cause fading, aging and other radiation damage to photosensitive cultural
relics, especially to calligraphy and painting, dyed silk, painted pottery and other cultural relics that are responsive to light. In
order to reduce the radiation damage to cultural relics, the level of illumination is strictly controlled by standards at home and
abroad. For example, the illumination level of cultural relics responsive to light is only 50 Ix. This is very detrimental for the
audience to appreciate those precious works of art. With the development of semiconductor solid-state light source Light emitting
diode (LED) technology, the spectrum of semiconductor solid-state light source does not contain ultraviolet and infrared bands,
which are the most harmful to cultural relics. So it has a natural advantage over traditional light source to achieve less damage to
cultural relics under the same illumination condition, making it possible to improve the brightness of the lighting environment and

thereby improving the level of the lighting environment without increasing the damage to the cultural relics. However, even if
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there is only visible light spectrum, the visible light photon energy will still cause irreversible damage to the material of culture
relics. Nevertheless, the spectrum of the LED light source is diverse, leading to the fact that the damage will even be great dif-
ferent. When LED light source enters the field of exhibition lighting, how to scientifically guide the research, development and
application of museum heritage lighting source is the key to improving the lighting environment of cultural relic exhibition. In
this paper, the changes of surface color properties of common photosensitive cultural relic materials under continuous visible light
irradiation were measured and studied. Through the samples preparation of traditional Chinese painting pigments and plant dye-
stuffs (Chinese painting pigments are mainly cinnabar, ochre, azurite, gallocyanine, rouge, charcoal black, eosine, phthalo
blue; plant dyes are mainly madder, amur corktree, cape jasmine, indigo blue, Sophora japonica, sappanwood, puccoon), using
monochromatic lights with different wavelengths and LED with different color temperature as light sources, a large dose continu-
ous irradiation experiment was carried out on the samples. In the course of irradiation, the colorimetric parameters L* , a* , b*
of the surface color for the materials were measured periodically, and the color differences of samples were calculated with CIE
1976 L™, a*, b* uniform color space chromatic difference calculation method, after irradiation by LED light sources with differ-
ent spectra. The effects of long-term irradiation caused by LED light sources with different spectra for traditional Chinese paint-
ing pigments and plant dyes were analyzed respectively from radiometry and photometry. The experimental results showed that
after the same irradiation or exposure, short wavelength blue light causes the largest color difference on the samples, the green
light is the second. and the red light is the least. whether from the perspective of radiometry or photometry. In composite light
experiments, because of the larger proportion of blue light, the effect of high color temperature LED light source for irradiation
impact is obviously higher than that of low color temperature LED light source. At present, when the illumination degree is used
to evaluate the illumination environment of the museum, compared with the radiation illumination evaluation, the effect of blue
light irradiation on the cultural relics is further underestimated because of the low value of the human visual acuity function corre-
sponding to the blue light. Under the same illumination condition, the aging degree of plant dyestuffs is higher than that of tradi-
tional Chinese painting pigments, and the yellow plant dyestuffs (amur corktree, sophora japonica) as well as red color tradition-
al Chinese painting pigments (cinnabar, eosine) are more apt to aging in the process of irradiation. Therefore, the LED light
source for museum display lighting should strictly control the composition of blue light, and the use of low color temperature
light source is more conductive to the protection of cultural relics. In the future, when formulating the lighting standards for cul-
tural relics exhibition and display, the proportion of blue light should be restricted. In addition, for the yellow. red and other
cultural relics responsive to light, the corresponding display lighting standards should be more stringent. This study is of great
significance to the development and application of LED light source in museum lighting, as well as the improvement of lighting

standards and lighting conditions in the future.
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