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Abstract Original model and scaling model for an inner optical system are designed. Considering angular spectrum
diffraction theory of light with heat conduction theory and thermal elastic theory, thermal deformation aberration and
wavefront pre-compensation are simulated for both models. The scaling model can be numerically transformed to
original model. Thermal deformation aberration is studied to indicate that astigmatism aberration is introduced with

incident angle of irradiation laser. Thermal deformations and optical quality in scaling model are similar to results in

original model, and the two models can realize good numerical reversion
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Table 1 Scaling parameters of original model and scaling model of inner optical system (n=5)

Intensity Propagation
Radius a /mm  Thickness d /mm Beam size r,/mm Time ¢ /s . )
I/10"(W/m*) path 2 /m
Scaling model 100 30 60 25 1X107 2
Original model 20 6 12 1 25X 107 0.08
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Fig. 1 Deformations of one high-reflecting mirror.

(a) Original model; (b) scaling model
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Fig. 2 Distribution of normalized intensity and wavefront of outgoing laser.

(a) Intensity in far field of original model; (b)

wavefront of original model; (c) intensity in far field of scaling model; (d) wavefront of scaling model. Beam propagation

factor (BPF) values of outgoing laser of original model and scaling model are 0. 1334 and 0. 1337, respectively
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Table 2 Zernike coefficients

of thermal deformation aberration

BPF Al Al Ay As As.p Ay Ay Ass
Original model 0.1334 —0.015 0 —1.013 3.034 —0.003 0. 009 —0.003 0
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Fig. 3 Astigmation aberration A;,—,of reflecting laser

as function of incident angle for a variety of cases
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Fig. 4 Distribution of normalized intensity and wavefront of outgoing laser after wavefront pre-compensation. (a) Intensity

in far field of original model;

(b) wavefront of original model;

(c¢) intensity in far field of scaling model; (d)

wavefront of scaling model
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