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Research of laser-focusing method while measuring the
damage threshold on optical material surface

DONG Ze-jun, YANG Hao-dong ,ZHU Zhi-wu
(Luoyang Electronic Equipment Test Center of China, Luoyang 471003, China)

Abstract: A new laser focusing method was proposed to reduce the nonlinear optical effect for the measurement of
damage threshold on optical material surfaces. The focus is located by utilizing the plasma beam as the reference object which
is emitted by the air ionization. In the focusing process, an image is formed by a plasma luminous point which is formed by
the air ionization. Based on the mirror image principle, the sample surface is in the middle of the luminous point and the
image, the focusing process is completed when the luminous point and the image coincide. In conclusion, the method is

simple operation and high precision, it is important to the measurement of damage threshold on optical material surfaces.
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Fig. 1 The system of laser focus location,1—laser;2— laser beam ;3—

laser attenuator system ;4—convergent lens; 5—material transla-
tion device;6—the y axis of material translation stage;7—the x
axis of material translation stage ;8—the z axis of material transla-
tion stage; 9— the plasma window ; 10—bright mirror; 11—the
measured optical materials; 12—CCD camera; 13—micro lens;
14—the image output device;15—the data line;16—the camera
platform z axis;17—the camera platform y axis; 18—the camera

platform x axis;19—the camera panning device
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Fig.2 The system of adjustable attenuation slice
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Fig.3 The focus spot with the short focal length lens
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Fig.4 The focus spot with the common focusing method
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Fig.5 The movement direction of the measuring material and spot image
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