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ant part of space gravitational wave detection, the telescope's performance will directly affect the accuracy of
gravitational wave detection. For the existing typical space gravitational wave telescope structures, due to the
high sensitivity of secondary mirror, it is difficult to meet the requirements for manufacturing and adjust-
ment tolerance of larger aperture space gravitational wave telescopes, especially the tolerance requirements
for in-orbit stability. In order to solve the above problems, firstly, a new optical system structure of space
gravitational wave telescope with intermediate image plane set between three and four mirrors is proposed to
reduce the sensitivity of the secondary mirror. Combined with the theoretical method of Gaussian optics, the
initial parameters of the structure of the new telescope are theoretically analyzed and calculated. Secondly,
through the optimization design, a telescope optical system with a pupil diameter of 400 mm, a magnifica-
tion of 80 times, a field of view of + 8 urad, and a wavefront error RMS value of better than 0.006 3\ was ob-
tained. Finally, the sensitivity evaluation tolerance allocation table of the telescope system is established, and
the tolerances of the existing telescope structure and the new telescope structure are compared and analyzed.
Compared with the existing telescope structure, the sensitivity of the new telescope structure is reduced by
30.4%. The results show that the new telescope structure has the advantage of low sensitivity, which provides

an optimal scheme for the design of space gravitational wave telescopes.
Key words: telescope; space gravitational wave detection; wavefront error; low sensitivity; optical design
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Tab.1 Specifications of telescope system
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Tab.2 Structural parameters of the proposed optical

system
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Tab.3 Lens parameters of optimized optical system
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Xt 0> (um) W 18 0.03354102
XTi) ffjC>(pum) EE -18 0.03354102
/N HTTTER e B —0.0001 0.01435808
/N HTTTERY i 0.0001 0.012578 15
LEXTEURK ") AR 10 0.00846399
YRR ") wEE -10 0.00752685
SRy ") WERE 10 0.007526 85
SEXTURK ") WA -10 0.00744224

#*9 DBELRREMPRIEA 10 IAER
Tab.9 The 10 most sensitive tolerance terms in exist-

ing telescope structures

P B HfE R

YT Lo (pom) < -18 0.04193880
X1 i (um) W 18 0.03553085
Xra) iU (m) WL -18 0.03553085
Y1) L (pm) Wt 18 0.03329243
G TTEY B 0.0001  0.01654640
/IR 3 T —0.0001  0.00907945
LEXHARH ") WAL 10 0.006954 08
13242 (mm) W 0.2 0.005 88237
TR 2% ()=1064 nm) FhH —2/100  0.004798 11
R/ Qi TTTEY e W —0.0004  0.00368115
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