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Assembly and adjustment method based on aberrations correction

for telescope optical system

Li Li, Li Gang, Xu Chunmei, Shen Hongbin, Wang Yuanbo, Yin Jianling

(School of Electronics and Optic Ordnance Engineering College, Shijiazhuang 050003, China)

Abstract:In order to ensure the imaging quality of certain type telescope at assembly stage, an
alignment method based on aberrations correction was proposed. The optical system model of
this telescope was set up and the misalignment phenomena for every optical element was simu-
lated to analyze the changes of aberrations, then the sensitivity matrix of optical element for
aberrations was calculated and the best alignment scheme was determined to improve the as-
sembly quality and efficiency. Finally the alignment experiment based on star test was conduc-
ted, the results show that the technique indicators are all satisfied after alignment and the reso-
lution is better than required 7. 5", which could validate the feasibility of our method and offer
operability for the assembly and adjustment of this kind of instrument.
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Table 1 Qualification of telescope
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Table 2 Technical inspection list of optical element
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Fig. 1 Layout of telescope optical system
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Fig. 2 Wavefront map of system at 0 field

E N 4 JEEND.ZMX
CONFIGURATION | OF

B3 0.7 A ATE
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Table 3 Primary aberration list
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Table 4 Sensitivity matrix of objective
WY A% 2% TTHI TEDX TEDY TETX TETY
0 —0.052 9 0.059 7 —0.253 1 0.253
0 —0.0005 0 0 —0.000 1
0 M Z; 0 —0.239 3 0 0 0.325 4
Zs —0.000 5 0 —0.239 3 —0.3254 0
Z 0.3157 —0.0041 —0.004 1 0.012 6 0.012 6
Zs 2.9353 —0.11 4.254 5 —2.946 7 0.592 8
Zs 0 —2.254 4 0 0 —2.573 9
0.7 Wiz Z; 0 —0.184 2 0 0 0.723 3
Zs —1.194 9 0.042 7 0.391 25 —1.087 7 —0.066
Z, 0.1088 —0.0217 —0.0817 0.113 2 0.017 2
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Table 5 Sensitivity matrix of upper prism

WA 2% TTHI TEDX TEDY TETX TETY
Z; 0 0 0.065 0 —0.344 9 0
Zs 0 0 0 0.001 4 0
0 M Z; 0 0 0 0.301 6 0
Zs 0 0.2353  0.106 33 0 0
Zy 0 0.010 3 —0.001 9 0.041 8 0
Zs 0 —5.2075  2.2427 —0.259 9 0
Zs 0 0 0 6.094 0
0.7 ¥ Z; 0 0 0 0.055 5 0
Zs 0 —0.189 2  0.588 0.069 4 0
Zy 0 —0.0117 —0.047 8 0.008 5 0
F6 THREMSEHER
Table 6 Sensitivity matrix of lower prism
WA 2% TTHI TEDX TEDY TETX TETY
Z; —0.390 6 0 —0.197 25  —0.058 7 0
Zs 0.001 3 0 0 —0.000 33 0
0 Mz Z 0.235 2 0 0 0.099 2 0
Zs 0 0 —0.547 2 0 0
Z 0.010 3 0 0.045 33  —0.001 9 0
Z —0.557 1 0 7.929 0 —0.147 2 0.1227
Zs 5.298 8 0 0 —1.861 1 —1.550 9
0.7 Wi Z; 0.012 9 0 0 0.380 2 0.316 8
Zs 0.104 8 0 0.127 1 0.007 0 0.005 8
Z, —0.011 6 0 0.068 3 —0.003 8 —0.003 2
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Table 7 Sensitivity matrix of eyepiece
ES &5 TTHI TEDX TEDY TETX TETY
Z, 0 —0.093 4 0.094 —0.049 5 0.049 8
Zs 0 —0.000 6 0 0 0.000 3
0 M Z; 0 —0.1205 0 0 —0.230 9
Zs 0. 008 0 —0.120 5 0.230 9 0
Zy 0.3204 —0.0027 0.002 7 0.004 4 0.004 4
Zs 2.9353 —0.134 2 4,215 7 0.4157 0.097 3
Zs 0 —2.589 5 0 0 1.221 4
0.7 Wi Z; 0 —0.019 7 0 0 —0.548 8
Zs —1.195 4 0.025 9 —0.481 4 —0.6739  —0.019 4
Zy 0.3619 —0.0027 —0.043 4 —0.100 7 0. 006
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Fig. 4 Setup of star test device
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Fig. 5 Star images for adjusting objective lens and eyepiece
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Fig. 7 Star images at different focusing positions
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