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Laser beam wave-front error reduction accuracy analysis

Zhao Jianke, Li Xia, Xu Liang, Duan Yaxuan

(Xi’an Institute of Optics and Precision Mechanics, Chinese Academy of Sciences, Xi'an 710119, China)

Abstract: In the laser parameters systems of big science projects, the installation errors of the shrink-
beam system were analyzed. The result shows that the defocus between the objective lens system and the
eyepiece system affects the wavefront distortion error of the system most. Besides, the PV values of the
wavefront aberration caused by the defocus between the objective lens system and the eyepiece system of
the shrink-beam system were analyzed and a conclusion that there was a non-linear relationship between
the PV values and the defocus was drawn. By the test system composed of large aperture long focal
length collimator, fiber lasers and Hartmann wavefront sensors, the wavefront aberration of the laser
shrink-beam system was measured and verified real-time. The result shows that by wavefront computer-
aided technology, the PV values of wavefront aberration can be less than 0.2A(A=1.053 um).
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Tab.1 Parameters of optical system

Parameter Value
Object lens focal F; 1300 mm
Eye lens focal F, 143 mm

Aperture of input beam 50 mmx50 mm

Aperture of output beam 5.5 mmx5.5 mm

Distortion of the system wave PV<0.2A(A=1.053 pum)
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Fig.1 Optical layout of the shrink-beam system
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Tab.2 Assembly tolerance of optical system

Parameter Value
System concentricity <0.03 mm
Bank error <1’
Confocal error between the objects <0.02 mm
Focal error of the object lens <0.3%
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Fig.2 Layout of computer aided installation for the shrink-beam system
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Fig.3 Curve of the wavefront aberration as a function of the
defocus between the objective lens system and

the eyepiece system of the shrink-beam system
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Fig.4 Curves of the wavefront aberration as a function of the distance

between Hartmann wavefront sensors and the eyepiece system
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Fig.5 Curves of the wavefront aberration as a function of the defocus
and the distance between the Hartmann wavefront sensors

and the eyepiece system
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Fig.6 Wavefront aberration of the shrink-beam system
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Fig.7 Wavefront aberration of the shrink-beam system

(1,=150 mm,1,=0.3 mm)
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Fig.8 Wavefront aberration of the shrink-beam system

(I,=150 mm, 1,=0.03 mm)
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