‘@ ﬁ‘\' t % B SCOPUS, S3EH T
- - PO, RO

Journal of Applied Optics

KA HRAGEM =R RGBT

HiE g

Design of off-axis three-mirror system with large symmetric field of view

HUANG Huai, LIN Feng

FIIAL:

B, M. RS BRI B = S RGBT REHIG2, 2023, 44(5): 952-958. DOT: 10.5768/JA0202344.0501002

HUANG Huai, LIN Feng. Design of off-axis three—mirror system with large symmetric field of view[]J]. Journal of Applied Optics, 2023, 44(5): 952-958. DOI:
10.5768/JA0202344.0501002

TELR WL View online: https://doi.org/10.5768/JA0202344.0501002

T RO HA S R

Articles you may be interested in

Rgal B o AR =R R gt

Design of compact freeform off—axis three—mirror system

M. 2018, 39(6): 780-784  https://doi.org/10.5768/JA0201839.0601003

RO M= RO RGBT R AZEM T

Design and tolerance analysis of infrared off—axis three—mirror optical system with large aperture

I3 Y62, 2018, 39(6): 803-808  https://doi.org/10.5768/JA0201839.0601007

KNG AT EE RO F RGBT S5
Optical design and detection for reflective Schmidt system with large field of view

I 6. 2020, 41(2): 265-269  https://doi.org/10.5768/JA0202041.0201005

E=F B M= O ERE BRI
Design of off-axis three—mirror optical antenna based onintegration of primary—tertiary mirror

I G2, 2021, 42(1): 23-29  https://doi.org/10.5768/JA0202142.0101004

KRG E AP OEFE RGBT
Design of optical system for large—field of view aerocamera

I3 FIE2. 2019, 40(6): 980-986  https://doi.org/10.5768/JA0201940.0601008

XP B CCTV ARG IO E RGBT
Optical system design of dual band CCTV fish-eye lens

I3 G2, 2021, 42(6): 1006-1010  https://doi.org/10.5768/JA0202142.0601009

PSEE (EFAVIN

Jo
S
an
e
¥
,E?t
=
il
E


http://www.yygx.net/
http://www.yygx.net/
http://www.yygx.net/cn/article/doi/10.5768/JAO202344.0501002
http://www.yygx.net/cn/article/doi/10.5768/JAO201839.0601003
http://www.yygx.net/cn/article/doi/10.5768/JAO201839.0601007
http://www.yygx.net/cn/article/doi/10.5768/JAO202041.0201005
http://www.yygx.net/cn/article/doi/10.5768/JAO202142.0101004
http://www.yygx.net/cn/article/doi/10.5768/JAO201940.0601008
http://www.yygx.net/cn/article/doi/10.5768/JAO202142.0601009

a4 B S N OOt %
202349 H

Vol. 44 No. 5

Journal of Applied Optics Sep. 2023

X E 45 5:1002-2082 (2023) 05-0952-07

RS BRI  E Bl = S R GE BTt

5
(AT RS el 515 8 TR% 5 Bt h B2 5 R H M E S LHE
BT HARE SRR, M fmM 350007)
B Z.BWMARHAIAAAARTAEGE AP CRE ZHEAFHE X LENKENT A,
EMGFFAHENT . AT Zemax 3+ T — A KT AR 69 B 4 = K& 4, L3 A 13°x13°, 48 2F
L4 4 1/5, £ 5 4 800 mm, 7% K A 400 mm~1 000 mm, T4 =458 Al @, K4 h k@,
B EREN AN B R 24N 5B AR RN T Sum, 80% 2 £ —MMET A, £
AR R AR AT R AR, &R AR AR R R B R
XA, RFRIT;ERAAR; BHEZR AL Al W E; KLY
i & 43 25 S: TN202;0439 LHEkFRERE: A DOL: 10.5768/JA0202344.0501002

Design of off-axis three-mirror system with large symmetric field of view

HUANG Huai, LIN Feng
(Fujian Provincial Key Laboratory of Photonics Technology, Key Laboratory of Optoelectronic Science and
Technology for Medicine (Ministry of Education), College of Photonic and Electronic Engineering,

Fujian Normal University, Fuzhou 350007, China)

Abstract: The off-axis reflection system has the characteristics of no chromatic aberration, no central
obscuration and compact structure, but due to its asymmetric structure, its field of view is often a linear field of
view. An off-axis three-mirror system with a large symmetric field of view was designed based on Zemax. The
field of view is 13°x13°, the relative aperture is 1/5, the focal length is 800 mm, and the wavelength is 400 mm~
1 000 mm. The primary mirror and the third mirror are free-form surfaces, and the secondary mirror is a
quadratic surface. The design results show that the root mean square of spot diagram diameter of the proposed
system is less than 5 um, 80% of the energy is in the one pixel, the optical transfer function is close to the
diffraction limit, and all the indicators meet the application requirements.

Key words: optical design; space optics; off-axis three-mirror reflective system; free-form surface; large field
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Fig. 1 Structure of common-axis three-mirror system
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Table 2 Initial structural parameters
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Fig.2 [Initial structure diagram of three-mirror system
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Table 3 Zernike coefficients of primary mirror
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Table 5 Optimized structural parameters
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Fig. 4 Optical path diagram of optical system
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Fig. 5 Modulation transfer function of system
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Fig. 6 Spot diagram of system
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Fig. 7 Energy concentration curves
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Fig. 8 System field curvature and distortion diagram

4 NEDH
DN FAHTRIEHDES R G AT AT PRI B B,
22N F P, 2 FEURA L T 5 T 3%



NG 2023,44(5) ¥ OME, S KXRRU R = R RGkiT

> 957 -

W, 23 T AR S i AR T R R, —
A 22 FEALFE BT AR A IR 25 L 0 TR 22 AR I
w2, FIH Zemax FAFHEAT A 2501, A %
SYBC LA T AN 222800, BEALIER TO6% 2% .
L 100 Ip/mm 4 BT 5 MTE AR, #E4T 200 52

FER IS BT, G BRI R AT 2 22 A S, AR S B
T T2 AR B0 X 24 22 BRI IO A7 3 >4 M 34 45 M)
o AN ZESFEAIRMGE T PR R T ]
R, 28 ZEAE AL TS B 22 A, 96 S PR 2R P AR L o
8 AR B I Hr4s

R BHMEHRGHNARELE

Table 7 System tolerances for off-axis reflection system
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Table 8 Monte Carlo tolerance analysis results
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