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Fig.1 Three-mirror off-axis optical design layout

Table.1 The comparison of the simulant misalignment and the calculated result

Arxr, = 0.02 Ad, =— 0.03 ATz, = O.
Simulant Ady, = 0.2
M: =—0.06 ATI] = 0,05 ATI] = (.01 Mg =— 0,05 034Ty. = 0.
misalignment Ad, =— 0.1
Ay, = 0.03 ATz, =— 0.04 024Ty, = 0.03
results results results results results results
Ad, 0. 000083 0. 000066 0. 200088 —0. 000001 —0.02998
A, —0. 059 0. 0011 —0.09144 —0. 00033 —0. 051
Ax, —0.0032 ~—0.0042 —0. 00793 0. 0l94 —0. 0045
Ay, 0. 0026 0. 0018 0. 00632 0. 03057 0. 0011
ATz, —0.00051 0. 0497 —0, 00119 0. 0099 —0.03
ATy, —0.00056 —0. 00056 —0.00139 —0. 0001 0. 019
Ar, —0. 00455 —0. 00055 —0. 0065 0. 00037 —0. 009
Ay, 0. 006 0. 00062 0. 0034 —0. 00167 —Q0. 0018
AT z, 0. 000134 0. 00035 00. 000302 0. 000105 —0. 0395
ATy, —0.0002 —0. 000067 —0. 00009 —0. 00006 0. 0295

R 2H W TE PTG, IEHA Cassegrain K
ZEEHTHIRUDLAARELZERTHESE R, &
REMSEHmE 2 iR, X9, Ad 3REESEE

M RP AR TR S BB HASER
Bk F RO T BIAY KRR, BT LA i R
HAWR, ATt S NHE REMRALE, BIIE

gistrE L R; Ax ,Ay, ATz, ATy 535K BT HEESTITHERMERE.
B x,y B IR DR
Table 2 The comparison of the simulant misalignment and the calculated result
Simulant ATz =0. 004 Az = 0. 05
o Ad =—0.08 Ay =0.03 ATy = —0.008

misalignment ATy =—0.002 Ay = 0.03
results results results results results results
ad —0.0796 0. 000027 0. 0000053 —0. 000093 —0. 000075
Az 0. 00098 0. 0348 0. 00029 0. 000059 0. 0472
Ay — 0. 00046 0. 0012 —0. 0000297 0. 00014 0.0264
ATz 0. 00002 — 0. 000024 0. 0000073 0. 003996 0.0012
ATy 0. 000038 0. 00017 —0. 00798 —0.00199 0. 00076
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Algorithm for misalignmental determination in computer-aided
alignment of optical system

ZHANG Bin, ZHANG Xiao-Hui, HAN Chang-Yuan

(Changchun Institute of Opticss Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130021, China)

Abstract; How to determine the misalignment quickly, exactly and constantly is the key to the
technology of computer-aided optical alignment. First, the mathematical simulation , which is the
relationship between the misalignment and the aberrations is founded. Then, the concept of
pseudoinverse and the algorithm of the singularity robust inverse are proposed in order to solve the
problems of the numerical instability and the result inaccuracy which result from the solution for least-
squares method directly. Finally, the simulant calculation is processed using the numerical analysis
model established in this essay. The result shows that the computation method is rational and
effective.

Key words;: computer-aided alignment; misalignment; least-squares method; pseudoinverse;

singularity robust inverse
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