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Development of Intelligent Anti-High Power Laser Materials
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Abstract: With the rapid development of laser technology, especially its practical applications
in the military, the requirements of high power laser protection should be improved. Based on an
brief overview on the essential position of high power laser weapon in future warfare and the
research progress of laser stealth materials as well as anti-high power laser materials, a new laser
protection idea, called intelligent laser protection, which can both realize laser stealth and anti-laser
functions, was proposed in this paper and this method is believed to be the developing trend and
direction of anti-laser materials in the future. Then the protection idea of intelligent laser protection
materials was elaborated and the material systems which have intelligent laser protection
characteristics were combed according to their protection mechanisms. Their advantages and
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disadvantages are also analyzed respectively. It was pointed out that the research of intelligent laser
protective materials is still in its infancy, and there is not a known material system that can meet the
needs of laser stealth and anti-high-energy laser compatibility. So the exploration of new materials is
urgent. Finally, the development trend of intelligent laser protective materials was predicted.
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structures of VO, during phase transformation *
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Table 1 The calculation results of low and high temperature phases of RETaOy,

i i . .
Compound Space group dizfszt(;ic re?r?cttfve Reflectivity  Reflectivity
constant index at 1.06 um at 10.6 um
YTa0, Low temperature phase 4.84 2.21 14.58% 14.06%
High temperature phase 4.39 2.09 12.97% 12.43%
LaTa0, Low temperature phase 4.04 2.01 11.92% 11.28%
High temperature phase 4.52 2.13 13.78% 13.27%
SmTa0, Low temperature phase 788.42 20.01 71.97% 89.07%
High temperature phase 159.24 37.19 54.27% 85.17%
EuTa0, Low temperature phase 342.48 18.55 88.94% 90.55%
High temperature phase 227.55 15.56 93.47% 86.21%
DyTaO, Low temperature phase 321.42 18.60 73.34% 77.89%
High temperature phase 120.24 11.21 62.48% 71.12%
Low temperature phase 136.07 26.28 52.39% 61.71%
ErTaO,

High temperature phase 129.76 11.81 57.66% 69.02%
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Figure 4 The band structures of low and high temperature phase of Ba,SmTaOjq
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