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Design, assembly and adjustment of a near-IR camera
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(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to achieve a large field of view for a 1.23m large telescope, a near-IR telescope was
designed and assembled in this paper. Firstly, an on-axis reflected system was designed based on the
optical theory. Secondly, by designing and analyzing the deformation of different support structures for
the secondary mirror and the deformation of cylinder type and truss structure, the three-beam secondary
mirror support structure and the truss structure were chosen. Finally, the assembly and adjustment was
done by a proper secondary mirror adjusting structure and a proper CCD counter-rail. A test was done
after the assembly and adjustment, with the result of RMS=0.106 18 A, PV=0.553 62 A (A=632 nm). It is
proved that the design of the near-IR system meets the requirements of the optical design and imaging
according to the test result.

Key words: near-IR system; truss structure; cylinder type configuration;

secondary mirror support structure; secondary mirror adjusting structure

Yo #s B #1:2012-07-05; {£iT H#A.2012-08-03

HETB . B K AR 4: (D41074126)

{EZ B A 0 W5 (1987 -) , 2o, Wb A, BN R A 5 45 1 53t 5 43 B 7 i A A 5T . Email:tyliu@mail . ustc.edu.cn
S UM A K0 (1965-), F AT G, T A U, S R A R R AR S A B T T R

Email:zhangjx@ciomp.ac.cn



mailto:Email:tyliu@mail.ustc.edu.cn
mailto:Email:zhangjx@ciomp.ac.cn

670 oGk 1A

% 42 %

0 5] &

CLANR T URRVELLANEG , 2 F AR P AT ol ek
1 T4 X R (-273.16 C) A 4 (R AR TR % 22 AN K7 %
60, H KL F ol 0.75~1000 wm, H3 4f I K 1)
AN, SCRT o3 20 = A4S DO I 21 4R IX(0.75~3 pm) |
2L AR X (3~25 wm) FIZE LT AM X (25~1 000 pm)™M, i F
HEA WA WG TR 2 I Beii il I HRE 2 B
FER A AT WG RS AR B ik (0 2838 17, 41
AR W TF LA R SO 2L A A% L1 ME
MR A% L AME ISR AR P

ZEAMULIN 5 0] WL A R] 2140 R 25 1
— Pl B B AN, b THDUR I R P R I R ) B
SRR, 50T WG B A L, 2 /MBI BN %7
F R M %) BR ), ORI 8 T A i v ), PR k2T b 2
T8 55 A ) 2 B BRALE 25 ] OR SCHRI A B R

J T 1.23 m B H A KW KT aEe,
SCHRIFRE T AR SN 200 mm B I 20 A Sk i
EVA 78 ) S R AR Yy g ry IRl SE B0 T B Sk
EOERT I SN = Grek o =3 X 1 W

1 &itEE

1.1 HZFiEiHEE

2UAMEE Sk W HRDOLE R GG I R
Fr g A7 LA L B RE R K TR Bk
1422 5l e BT IE , (B K TR R 41 515 3k ik
A e AR G dilfE OGREH & 38 % T 250 mm LA
TR R, RO R AR T A2, AR
iX. Gl , 2B RGO B AME 2
R HA B, T SChPE5E R 200 mm H A2
T 2T AME S BB R ST AR K, SR AT 43 20 R il
T B R AR R, FLBE TR B R, DLk )
AR B Y AR U R G, il i AR, BB
B2 I LI 58 Y i AL ST bR R B R g
WOR BB 2E I, 255 75 18, SCHH SRR 200 mm 1
AT LT A Sk v R B R R S

BT RO R g A A s = (W
FOCF RGN NS R, RN (DR GAT
Pk 5 B O RGN RE AR RETCIETE (AL
TCA I S SE RN TAG AR, AN 5 6, HBT o 25 1]

K. ZIEFR M E G ZOF R GE2HImLobgk iy
PEVIMERE , BLBE S A RE R, W £0 Mg Sk B B 5
— R EAT 7 2 B AR 3 Shats A ANE B A3 F ] 4l

ZLL BT SR, BB I SR R
UTLLAMEE Sk R TR ZEMS AR B | TR A =0 R 58, &
BSRIE 1,

xR 1OMELRESH
Tab.1l Parameters of the near-IR system

Parameters Value
Pure aperture/mm 200
Abscured ratio 0.3
Field of view/(") 57
Focal length/mm 1000
Waveband/pm 0.9-1.7
Image surface dimension/mm 16.4
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Fig.1 Optical path
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Fig.2 Cylinder type configuration
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Fig.3 Truss configuration
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(a) Deformation of the three-beam (b) Deformation of the cross-plate
structure when optical axis is structure when optical axis is
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(c) Deformation of the three-beam(d) Deformation of the cross-plate

structure when optical axis is structure when optical axis is
horizontal
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Fig.4 Deformations of the three-beam structure and the

horizontal

cross-plate structure
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Fig.5 Deformation of the cylinder type configuration
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Fig.6 Deformation of the truss configuration
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Fig.3 Maximum deformation

Cylinder type/mm Truss/mm
40 C 6.18x1072 6.17x1072
-40C 1.85x10* 1.85x10*

R4 ERFHEEETLE
Fig.4 Change of the distance between primary
mirror and secondary mirror

Cylinder type/mm Truss/mm
40 C 5.843x10? 5.911x10?
-40C 1.753%107? 1.733x107?
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(a) Deformation of the cylinder (b) Deformation of the cylinder

type configuration at 40 C type configuration at -40 C
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(c) Deformation of truss
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(d) Deformation of truss

configuration at 40 C configuration at -40 C
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Fig.7 Thermal deformations of cylinder type and truss configuration
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Fig.9 Adjusting device for the secondary mirror
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Tab.5 Parameters of the electromotor

Range/mm  Lead/mm Precision Electromotor

50 1 <0.003 42 step motor(1.8°)
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Fig.10 Configuration of the near-IR system
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