#1274 6 H EDE A Vol.12 No.6
2019 4F 12 J] Chinese Optics Dec. 2019

XEHFS 2095-1531(2019)06-1395-08
KORMTHEZ ZRNIBEHTR

BOED AT TR PRRN,E A
(1. KAEHE T A¥, K& 130022;
2 KR A HEEREERAZRHE TP, KA 130024
3P EHFRAEAGHAEASRE, B 10119,
4 BRI K RLE N EHM G DEFLH, K4 130033;
5. ERERER, KA 130117)

FEE : K ORI S R G0 R T8 T8 5 =X ) AT SR D2 ST A A Sy FE B8, AN ST 52 % A1 (3 1 Jo o %% 2 7T LA 3k 3
0.1 kg/m®) , [F]HSH 1T TS R S by, S ARG o AR SRR T A7 36 SR8 2R 40 I S A UG B, O 4t S IR AT R DR R
GBIIR AT A A A1 T B4 300 mm RGN 2 m, TAEH B 0. 58 wm 3] 0. 68 wm I RG24 -6
T RIS RS, I T T R SR B IR S . AR S AT AT SRR, ST EE RS . ARSI TAE K A
AT R R G BHR L T R AP TR A G R 251 , BRAS AR K b4 S BT R, 32 S R T i

X B R EBMAHAZA TR ER A% BROR

RESEE 0436  ERFRIDES:A  doi:10.3788/C0.20191206. 1395

Initial structure of large aperture diffractive telescope

ZHAO Wei'? | LIU Hua®’* , LU Zi-feng”’, LU Zhen-wu', WANG Xin'
(1. Changchun University of Science and Technology ,Changchun 130022 , China ;
2. Demonstration Center for Experimental Physics Education ,

College of Physics , Northeast Normal University , Changchun 130024 , China ;

3. Key Laboratory of Spectral Imaging Technology of Chinese
Academy of Sciences ,Xi'an 710119 , China ;

4. Changchun Institute of Optics , Fine Mechanics and Physics ,

Chinese Academy of Sciences , Changchun 130033, China ;

5. Jilin Police College ,Changchun 130117 ,China)

* Corresponding author, E-mail ; liuhua_rain@ aliyun. com

I 5 H #9:2018-06-11;1&1T H #7:2018-07-13

EEWHE : MR ARPAREETH (No. 11874091) 5w [E BHE B 6 il MR A T iS850 2 PO 5 phas A 2R B
FL4:11 H (No.20180101031JC)
Supported by National Natural Science Foundation of China(No. 11874091 ) ; Opening Foundation of Key Labora-
tory of Spectral Imaging Technology; Natural Science Foundation of Jilin Province( No.20180101031]JC)



1396 W [EDE2

2%

Abstract; When taking the film diffractive optical elements as main lens, large aperture diffractive telescope

has the characteristics such as low mass density ( surface mass density can reach 0. 1 kg/m”) , loose surface

shape tolerance ( surface accuracy requirements are the magnitude of centimeter) and low launch costs. In this

paper, the imaging theory and the configuration of diffractive telescope are discussed. Then, the calculation

process of the initial structure of this optical system is derived. A prototype system with 300-mm aperture, 2-

m focal length and working wavelength from 0. 58 pum to 0. 68 wm is designed and star image test and resolu-

tion board test are carried out. The test result of star image is close to diffraction limit, which is agree well

with the design result. The work in this paper can provide theory foundation and initial model for diffractive

telescope designer, and can help them to reduce design time and increase imaging quality.
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Fig. 1 Initial structure diagram of diffraction telescope
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Tab.1 Technical parameters of the

diffraction telescope system

28 SR
D, 300 mm
1. 2 000 mm
AL A A, 0.58 wm.0.63 pm . 0.68 um
o 0.05°
Jue 30 m

R2 THEZRG 4 B EHNTNASH
Tab.2 Initial parameters of the four-part components

of diffractive telescope system

ZH ZHUE
fir it 3258 Dy 300 mm
Agq -0.166 2
d, 30 000 mm
D, 76.169 4 mm
Yk Fy 4285.714 3 mm
d, 5 000 mm
D, 50 mm
JETR R IE B A -5.984
d,, 0
D, 50 mm
REBH F, 227.272 7 mm
d, 333.333 3 mm
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Fig.3 OPD and MTF diagrams of diffraction telescope system after image surface adjustment
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Fig.5 Schematic diagram of star point test system
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Fig.6 Physical map of star point test system
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