H21E B2 e R R Vol. 21 No. 12
2013 4 12 A Optics and Precision Engineering Dec. 2013

XEHS 1004-924X(2013)12-3111-07

AKOBRKBEEGNERFNBEXLEFELEHIZIT

SRRl ThELEL PR
(LPERERE KA LEREIMG DB LA 54 k& 1300332, # EH ¥ B A%, K 100039)

FEE BN R AR R 2 AN 2 B 10 SR A A 0 TR RS B2 (95 I, X oK 1T A2 06 B 2 ) 1Y @1 000 mm 3 45 11 S 4%

SERGHEAT TORSE . 430 T A il AR ) SCEE S R R B B8 A RS T K AR A R A a1 RN AR [ S A A O

IR T S SR AR IR AR . FIRA BT/ 3 7 T R B S BB R, O b T 3 ) S RS )
SRR I AT T RN TE S L RK AL B R AR P R R 25 RS R T FRER ERS N EIE R

22 RMS {2 2. 52 nm; 7EK PR T HIE 322 RMSH )y 4. 33 nm, X EEEFAT RIS A6 T 3 A0 I 15 2) 3 530

WA B THOBAE BE RMS (B 19. 87 nm., {7 B3 BT 25 A R 52 14 W) 25 SR A7l J2 5 TH48 4 mh 1B 32 22 RMS fEH/ T 4/30

B SEoR (A=1632. 8 nm) , B i 1 filt m) FIAR ] SCHE S5 A8 0 T ATk .

X 8B WA BRABRZGHE; 4 X EEH; BB E

hE 4SS . TH743;V556 XEFRIREG A doi:10. 3788/0OPE. 20132112. 3111

Design of supporting structure for primary
mirror of large aperture theodolite

SAN Xiao-gang'’ ,SUN Ning' ,ZHUO Ren-shan',QIAO Yan-feng'

(1. Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100039, China)

% Corresponding author ,E-mail :nerdsan(@gmail.. com

Abstract: In consideration of the effect of support structure for the primary mirror of a large aperture
theodolite on the surface figure precision of the primary mirror, the support structure of a @1 000 mm
primary mirror was explored. The disadvantages of existing axial and radial supporting structures
were analyzed and a new axial and radial complex supporting structure for large aperture primary mir-
ror was presented. Then, the performing principle and the advantages of the supporting structure
were discussed. A parameter model of primary mirror was built based on the finite element analysis soft-
ware, the axial and the radial supporting positions were optimized and the surface figure errors of the optical
axis for the mirror in vertical and in level orientations were analyzed. Obtained results show that the surface
figure precisions are 2. 52 nm and 4. 33 nm in RMS values as the mirrors optical axis in vertical and level ori-

entations, respectively. After alignment, the primary mirror is tested in its optical axis is in level orientation
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by an optical interferometer, and the mirrors RMS value is 19. 87 nm in the measurement. The results fully
satisfy the precision requirement of RMS value less than A/30 (A=632. 8nm), which proves the feasibility of
the axial and radial supporting structure mentioned above.

Key words: large aperture theodolite; primary mirror; supporting structure; surface figure pricision

1 3 =

BRA I 37 110 18 R b 3 ' L 28 A A AT
AE 1 FUOULIN 43 3% 03 A W7 4 15 3 3O L & 2 A )
RIRTT MR, F R LR R 5 E R
L AR T2 R G Y B T 1 LR T A
VI T R R 2 A SO AR T R B ) T B T
TEAEE R R ZBR T BB T2 A& 4
IE AL 3 BE S S I I 25 B B U AR T
R A% 3 B8 1) S A 38 A A8 1) S 4 il 1) S A
PR g m S R 2 R Al Whillfle-tree 45
FU S T P AR 2 R ST I 4 S S A R S
AL TR T 1 b X il ) S 4 R AR B R
Ko HEGHE F E A m S8 7 R A 5
(] A TET e — o R Ot o S 4 g fR b )
NI ET %5 T 1 B T B T T A I A0 R R T A
SIAETENL S B SCHERUR R A

AL PARE R AL i 22 A AL ) @1 000 mm
Bi MW G A B A BR 5Tk A Ak 3 o B8 %t
LAl ey R 1) PSSR AT TR S AR T
WO R AR 32 5 A5 ) R Al o) B SR S R T
2. NI T F RO RhAE AT R0 R P A A
TAERES TR ARTE R 2 100F T E5 2 &
BEAH R A HE .

2 IBAKBELEER

BT E5ORMRK, E5 PR EA S %3
T I A A5 DR R R e R Ut 2 3k o
JE v B N K R BRI Y B 3 3 (Zerodur)
(B PNy RV E AR R

FEAMERSFWE 1 fiR , a2k 250 kg,
2B 14 S5 AR T 2 1 S AR D y° =7 500
xo FBETAERYIAN A BN — 57~ 185" (F B )t il
b TR R A E K 0%)

X G 0 T AR BE SR 2 0 LS 0 T RS
JE RMS {H/hF 3/40 CKE I K A=632. 8 nm),

SCHE R TARRAS TS 2R E BT mE R B RMS fE /)
F A/30,

#1016

=
(54
~
i
(=)

|
770 U
/A

AN
AN
AN
\\
N
A\
i
NN

NI
\\
AN
N\
AN
\\
N

N

8170
#1030

Bl EHEIMNERA

Fig.1 Shape parameter of primary mirror
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Fig. 2 Sketch map of supporting system for primary mirror
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Fig. 3 Axial front supporting structure
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Fig. 4 Axial pull-back supporting structure
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Fig. 5 Configuration of axial supporting points
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Fig. 6 Mirror deformation after axial support
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Fig. 7 Distribution of the radial supporting force
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Fig. 8 Structure of radial supporting structure
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