| H41% FT7H/2021 F£4 B/HE2R

EEFRIK

13 EE LD IEM U e 4ty
g, I#, HEE, f%A

KER TRl TRY¥BE, Hhk K& 130022

BE 8T E/NTREOCH RIS R GRS B R 2RO R SR B A Sl L SE TR 2 3R T L
RO R T 0 B SR A O R R AKX GE TR BT RGN IIE S I — B R A — R
ZRM N BIL RS . REL ARG 7 B B OCER A B B P A A 4 WSS A SO T A O Al AR BR T
RGEI TAR BB N T WG RS R 5 BB SR 9 R SR NG TR B . EAR O 15 mm, BN 5 mm, &
Yl 1,157, ﬁtﬂc}:lﬁ‘]’fﬁ% > WL AR 22 W6 A P 3R b2 A% 36 B B (MTE) i 2673 L 78 60 lp/mm 4 KT 0. 2,
AR TR R o B AR I AR FR G5 AR e Y AR e o B G R e AT R L L R B AR G i R T 3 X T A U R

B 7K,
KEW O NML BIE RS BWIEALE; IFEOLK
RESES 0439 XHERERL A doi: 10.3788/A0S202141.0722001

Optical Design of Portable Multi-Surface Reflective Telescope System
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School of Electro-Optical Engineering, Changchun University of Science and Technology,
Changchun , Jilin 130022, China

Abstract In order to reduce the volume and weight of the hand-held binocular telescope, based on the principle of
the single-chip multi-surface optical system, this paper establishes the model of the single-chip multi-surface
telescope, constructs the relationship expression between the center thickness and the shielding ratio, obtains the
initial structure of the system by calculation, and further optimizes a portable multi-surface reflective telescope. The
telescope consists of a single lens, in which the light is reflected for four times in the lens, and each reflecting
surface is an even aspheric surface. The working band of the system is visible light band, the magnification is 5X,
the base of the lens is PMMA, the diameter is 15 mm, the total length is 5 mm, and the full field of view is 1.15°.
The optimized full-field wave aberration of the lens meets the requirements of use, the optical modulation transfer
function (MTF) curve is smooth and greater than 0.2 at 60 Ip/mm, and the image quality is good. By comparing
the optimized system with the traditional Galileo telescope system, it is found that the system meets the market
demand for portable telescope systems.
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Fig. 1 Monolithic multiple reflection optical system
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Fig. 3 Light path diagram of afocal system
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Fig. 4 Initial structure of system
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Table 1 Parameters of telescope
Radius of Thickness /
Surface Material
curvature /mm mm
Infinity 0. 0005 —
Infinity 4. 5160 PMMA
Object —16. 231 0 Mirror
—16. 231 —3.5910 PMMA
—9.581 0 Mirror
—9.581 3.7310 PMMA
—12.722 0 Mirror
—12.722 —3.8970 PMMA
Stop —3.988 0 Mirror
—3.988 3. 6880 PMMA
122. 290 15. 0000 —
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Fig. 6 Wavefront maps. (a) Field of view is 0°, and Strehl ratio is 0.980; (b) field of view is 0.23°, and Strehl ratio

is 0.961; (c) field of view is 0.46°, and Strehl ratio is 0.805; (d) field of view is 0.57°, and Strehl ratio is 0.610
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Fig. 7 Optical transfer function
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Fig. 8 Comparison of system designed in

this paper with Galileo telescope
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