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Propagation and Prejudgement Technique of Hot Images in
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Abstract The locations and peak intensities of hot images are compared under high flux density when the damage
point is located on the front surface and rear surface of upstream medium respectively. The phenomenon of alternate
arrangement of hot images and variation rule of peak intensities with damage point size are discussed. For the fact
that the damage point in upstream optical components is the major factor to induce hot images in subsequent optical
path, the hot images prejudging technique is proposed, and the analysis object of which is diffraction rings image
introduced by damage point propagation for a certain distance. This technique extracts the feature information of
diffraction ring images by using gradient direction matching method with high signal-to-noise ratio and then
calculates the diffraction distance and the size of damage point inversely. The diffraction images of single equivalent
damage point produced by liquid crystal spatial light modulator is used to demonstrate the effectiveness of the
proposed method. The capability of suppressing noise interference and its spatial resolution are analyzed by using the
diffraction ring images caused by the actual damage point on the optical components, when multi-damage points are
inversed by the proposed method.
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Fig. 1 Schematic diagram of formation process of hot images in cascaded nonlinear medium
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Table 1 Inversion results and precision analysis of damage point on the basis of diffraction rings

Experiment Numerical inversion Matching precision
Diffraction Damage Diffraction Damage Diffraction Damage Q:
length /mm radius /pm length /mm radius /pm length radius
80 80 80 80 100 % 100% 97.24%
80 120 80 128 100 % 93.3% 98.91%
80 160 80 160 100 % 100% 99.10%
300 80 300 80 100% 100% 97.57%
300 120 300 144 100% 80% 99.28%
300 160 300 144 100 % 90 % 99.24%
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