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Abstract: The variation of the wavefront aberrations of a Three-mirror Anastigmat(TMA) space cam-
era under gravity was analyzed by integrated analysis method and the analytical accuracy was dis-
cussed. The basic process and key technology of the integrated analysis method were introduced, two
kinds of surface distortion conversion interface algorithm (ZERNIKE polynomial fitting method and
shape function interpolation method) were compared. Then, the principles of two kinds of shape func-
tions were introduced, and the interface file of the optical element surface distortion was obtained by
the area coordinate method. Finally, the variations of wavefront aberrations in gravity load were test
ed after the camera alignment was completed. Test results show that the variations of the wavefront

aberrations of the three fields of view are respectively: 0. 029 8x(—1), 0.019 4x(0), and 0. 052 3x(+
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1), which are agreement with that of the analysis results. The errors of the analysis results of the
three fields of view are respectively 0. 002 4x(—1), —0. 000 9A(0), 0. 007A(+1), all less than 0. 01x,
meet the requirements of engineering and verify the correction of the integrated analysis method.
Meanwhile, the quantitative effects of each factor on the system wavefront aberrations were obtained
by the integrated analysis method. On the basis of the optimization design with the integrated analysis
method, the influences of gravity on wavefront aberrations of the three fields of view of the space cam~
era is significantly improved.

Key words: space camera; wavefront aberrations; integrated optomechnical analysis; gravity deforma-
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Fig. 1 Optomechnical analysis interaction

o ZERNIKE
37  ZERNIKE
37 ,

(11137 |
[l (. INT
e JINT ,
Zernike
, , Zernike
, TMA s
) 15167 |
Zernike ,
Zernike ,
2.2
(. INT
).
[17]
(1) Kronecker delta
1 =i
N,-(I,-,y,):&jzj . (1)
10 jFi
(2)
1;
(3)



24

1920
A Sa
o _ SABCP
SA_SiAABC' (4
a)
, Delaunay p A , Sy=1, P
(Delaunay (DT) B.C »SA=0, B.C
, s Up=UxS\+UgSg +UcSc (5
( : Sp \Sc
2 ), _ SACAP
S SAABC® (6)
’ . __ SAABP
. S(‘isiAABC' (7)
3
» Saasc
1 xa ya
1
Saanc :? 1 ap VB | . (8)
1 Xe y(‘
b)
2 ° TsYsZ ’
Fig. 2 Uniform grid lies in triangle element 1 rasst
s 1 —1
3 ) A
(XA Y .B(X3,Yp) .C(Xce,Ye)s h )
P(X;.Yp) . AB.C U UsUcs ) ' |
p Us, 3 . |
c)
Delaunay
3 .
Fig. 3 Area coordinates of triangle element
AABP‘ABCP\ACAP 4 ’ s
T,.T,.T,, ’
SAMABC=T,+T,+T,, 2) ’ ’
SAABC, . s s

T, T, T,
SAABC "SAABC "SaaBc L




1921

2.3

a)
b)
c)

d

3.1

Fig. 5

Zernike

5

[14]

TMA" |

Configuration of off-axial TMA optical system
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Fig. 6 Layout of structure design
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Fig. 7 Finite element model of camera
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Fig. 8 Space relation between the two model after

coordinate transformation
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Fig. 10 Test result of 0 field of view
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Fig. 12 Test results of +1 field of view

180°

3
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