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The effect of doping on the optical and physicochemical properties
of YbF, and its application in infrared coatings
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2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. College of Mechanical Engineering, Chongqing University of Technology, Chongqing 400054, China)

Abstract: The effects of calcium fluoride (CaF,) doping on the optical, physical and chemical properties of Ytterbium
fluoride (YbF,) materials were studied. Pure YbF, thin films and YbF,thin films doped with different proportions of
CaF, were deposited by electron beam and thermal evaporation, respectively. The characteristics of single layer were
measured by spectrometer, stress measurement system, X-ray Diffraction (XRD), Atomic Force Microscope (AFM)
and other measuring devices. The optical constants were fitted by the classical Lorentz oscillator model. The results
show that the single-layer film with better optical, physical and chemical properties is obtained by electron beam deposi-
tion, in the condition of 1% CaF, doping. A long-wave infrared anti-reflection multi-layer sample was designed and fab-
ricated and its spectrum and reliability test were carried out. The results show that its transmittance in the long-wave in-
frared region is as high as 99%, and the reliability meets the requirements of space application.
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Table 2 Comparison of properties of No.1-5 samples

Number 1 2 3 4 5

Doping ratio of Cak’, /% 0 0.5 1 4 8
Spectrum 1 2 4 5 3

n 3 5 4 1 2

k 2 4 5 1 3

Stress 5 4 3 1 2
Morphology 1 2 3 5 4
Overall performance 12 17 19 13 14
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