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Strong Absorption Film of Metal-Dielectric Interference of Solar Spectrum
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Abstract With the deepening of research on the military stealth, solar energy conversion, laser heat treatment and
other technologies, the technical requirements for surface absorption films are continuously improved. In order to
meet the requirements of solar spectrum absorption, a novel optical {ilm with strong absorption in the 400-2500 nm
band is developed, which is applicable to multiple kinds of substrate. The absorption structure model is established
based on the absorption theory, and the design of the absorption film is realized by combination of the characteristics
of the materials. The solar spectrum strong absorption film is prepared based on the vacuum ion-assisted deposition
technique and the fractional deposition process optimized by the reverse inversion method. The test results show
that the average absorptance of the absorption film is 98.15% in the range of 400-2500 nm. The prepared absorption
films can meet the requirement of mechanical fastness and have better adhesiveness to the substrate.
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Fig. 1 Solar irradiance curve

F 1 R HAR S5

Table 1 Technical parameters of the absorption film

Parameter Specification
Substrate K9,Al.Cu,Mg-Al
Incident angle /() 0
Spectrum range /nm 400-2500
Absorptance /% =98
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Fig. 2 Schematic of the film layers
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Fig. 6 Absorption spectra of Cr films with different thicknesses
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Table 2 Deposition process parameters

Material Temperature Degree of vacuum /(10 * Pa) Deposition rate /(nmes ')
Cr unbaked 1.0 0.3
Si0, unbaked 1.0 0.7
MgF, 250 C 1.0 0.8
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Fig. 10 Schematic of independent sensitivity of the film
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