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

Journal of Applied Optics

R ARIELLS MR BB

BAREF HRAL

Opto-mechanical design of large-aperture near-infrared wavefront detection device

ZHOU Jiachun, GAO Tianyuan

FIIAL:

JAGRIE, 18 R It. KARIELLAME RTINSO CHLR THI]. NG, 2023, 44(5): 943-951. DOI: 10.5768/JA0202344.0501001

ZHOU Jiachun, GAO Tianyuan. Opto—mechanical design of large—aperture near—infrared wavefront detection device[J]. Journal of Applied Optics, 2023, 44(5): 943-951.
DOI: 10.5768/JA0202344.0501001

TELR WL View online: https://doi.org/10.5768/JA0202344.0501001

T RO HA S R

Articles you may be interested in

5 BB R G W BB E SN T

Design of dual-waveband telescope and infrared objective in infrared adaptive system

M. 2017, 38(1): 19-23  hitps://doi.org/10.5768/JA0201738.0101004

RAZRF RAFFRLIMGHETHR G

Design of catadioptric middle infrared diffractive telescope system with large aperture

I 6. 2021, 42(5): 767-774  https://doi.org/10.5768/JA0202142.0501002

IR TS L Hinds it
Design of multi—spectral common aperture infinity collimator

I3 6. 2018, 39(3): 339-342  https://doi.org/10.5768/JA0201839.0301007

ARy b g Y

Design and fabrication of near—infrared metalens

R, 2021, 42(6): 1102-1106  https:/doi.org/10.5768/JA0202142.0604002

R AR TTAR T PR AR 5N BT
In situ detection and evaluation of surface defects for large—aperture optical elements

I3 2. 2019, 40(6): 1167-1173  https://doi.org/10.5768/JA0201940.0605005

AT RAE BTN B RO ISR K ST

Opto—mechanical assembly and analysis of spectral module in visible—short wave infrared band

R . 2019, 40(2): 193-201  https://doi.org/10.5768/JA0201940.0201003

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/JAO202344.0501001
http://www.yygx.net/cn/article/doi/10.5768/JAO201738.0101004
http://www.yygx.net/cn/article/doi/10.5768/JAO202142.0501002
http://www.yygx.net/cn/article/doi/10.5768/JAO201839.0301007
http://www.yygx.net/cn/article/doi/10.5768/JAO202142.0604002
http://www.yygx.net/cn/article/doi/10.5768/JAO201940.0605005
http://www.yygx.net/cn/article/doi/10.5768/JAO201940.0201003

55 44 4 5 5 4] B Ot % Vol. 44 No. 5
202349 H Journal of Applied Optics Sep. 2023

X E 455 :1002-2082 (2023) 05-0943-09
R VAR 3 21 A0 i sl 2 & DG AL i it

B RF, ;XL

(KB T R ol TRE2£P, 75 Ak K& 130022)
H O E2 QB PAFRIEZAGEN I ZIR AR EANF LG R AT LR AfoiMEkaTey T, ATME A
EERFRAGENIZELE, RAERBERIH T A TAER KA 1030nm ek aTam £ F . %
B e R m 8 ok v 42 4 200 mm*80 mm 69 K R ~F L L SM4E T K R 69k AT, R e P ALY PV AR
70123 2, RMS 1A 4 0.036 1 1, R R B4F. EAFR IO A EZRT EMHET, FEERE
T TAZETRFTARANK, MXLEREAN, KE WGP RB AP A 2%t
FBARER, TATRAEE AT RAGKATENIES.
X AER AT W R AN K E ; 4Rt
& 53 2 5: TN206 XEKFRETE: A DOL: 10.5768/JA0202344.0501001

Opto-mechanical design of large-aperture near-infrared
wavefront detection device
ZHOU Jiachun, GAO Tianyuan

(College of Optoelectronic Engineering, Changchun University of Science and Technology,
Changchun 130022, China)

Abstract: The main function of an adaptive optics correction system is to correct for wavefront distortion and
compensate for wavefront distortion of incident light. In order to measure the wavefront error of the adaptive
optics system, a wavefront detection device with a working wavelength of 1 030 nm was developed using non-
spherical technology. The device could detect the wavefront of a large-size near-infrared rectangular beam with
a clear aperture of 200 mmx80 mm, and the center field of view of the system had a PV value of 0.123 A and
an RMS value of 0.036 1 4, which indicated the imaging quality was good. Based on the optical design, the
structural design of the device was completed and the device was assembled and tested in the laboratory
environment. The test results show that the optical and mechanical parameters of the device meet the design
specifications and can complete the wavefront detection task of the adaptive optics system.

Key words: adaptive optics; rectangular beam; wavefront detection device; structural design

HIS T A M W S R B A A B, 3 i

3 RS B AR — R A ESE RGO IR, Tl R TS i e 3 9 9
SR A i1 BT TR 6 P O A R B RO IR AR, S B R T 0 e
25, A P SRR A B AT R R LU BRI A, A G AR R, BRI T R B
T3 75 G R TR TS R MR, SR T S R 2R 4 P i R T 2R TT (1 18 o A e
T3 AR OLIN U %S RO £5 0 S A, T, 0l R S AR R/ PR B 2R T

W5 H #8:2023-02-08; & [E H #3:2023-03-26

HEEWE: F A4 A L& XA (20200401054GX)

EEBM:ARFE (1998—), B, T2 AFIARKLF N KL L5 H KH A, E-mail: anthony.j.c@foxmail.com
BEEE:SAT (1970—), B, L, 3R 0, T 2N FARLFHRR LA R G F Ao T4,
E-mail: gty@cust.edu.cn


https://doi.org/10.5768/JAO202344.0501001
mailto:anthony.j.c@foxmail.com
mailto:gty@cust.edu.cn

. 944 N H

k¥

A4 S Y

SE R AT K A8 T 21 AN 6 TR FTR 22 A9 K 5
A

R T R R I AR I ARSI ) LR, RSN B E
PR T HETAE., WANG D %5 AT JF 3% i
R4, il RGEEE X 260 mmx260 mm FEIE 14256
AT R4, A I, 34T 8 R G B A IR
WRBET 2.05m". BT RS kT E
S, AR BT A SR AR A, IF H H AR I & S
. LISSHERAEIIELRBIEBLREN
WFFE R, SR 10 40 L 4 R R G5, KOsl B R
45 % 6 mm"™, SR, ik RAE M KIAHE T 1.3 m.
LR E YN ) ON RS RN IP WS S S T ES
45, & 150 mmx150 mm (477 J 38 )6 AR R A7 3%
HRE I, 5 Hf K ik 21 2.42 m™, FOURMAUX S
S5 NTE 200 TW 0% 2 58 190 i A2 iE B o v, £
TR B R R4 T — R B4R 75 mm B9%
TR, LA 0k A% A A T 2R, (A AR R
AR K, 3 1.04 m!", 5K & | 4 ISR &Y
450 mm K A% 223 38 16 % mir il i R 4, nl DL
PRAT DL | T £ A0 RN 2T Ak 2 ik B B — S B0
R A0 B0 (E R T O AR R, A E ARG
AN

e RGTBRGE A5 T, BRI R J7 2K 58 1l
FE [ IE NG EROE R G PRI A R, AR SR
i D iZ ) T B T M OC T . 8 2, ARSI O
ek SEHE AR L BT 21 A0 ' TR AR I A R
SR, BT IR 8 B R 8 00 LR S BR, B E R
RAG R ARG /R %€ . HRk, kT
it TR v R 4 B L R B AT H e A 1), 32 45
WR G T W e W 0] 1 S5 40 R W bR A5 22, 91 F)
FH AR 3R T B AR R IR AR BT i, [R] B 1] 46 5 B
GR B R 4 A, PRl e . PR, AR 2 46 R
ES N il £ 231 E et BB WS E S N =R 7
BR, A B AR SRR AT T UL ZE # i 1 T, I 2
ST E ARG I RS B = eSS AR St A
PR PR G . I e, $5 EEAH DG SC I, X4 it
F1 00 s AR, S8 F 4G

1 ®itiEirSEXEHEREmS

R 0 AU % 2 P 1 R,
O EARRGE BRI RS LR R A
IR SR RS . R R B4 R AT 41
T 405 51 £ 8 5 0 2 010 96 L, 9 A A0

£ Ak 2 ey A 2 4 i AL A, S AR
o R AL A . RS BB IE S, L HAE
N A A2 SR R T LR R B B, TSR A )
BfR 22 . JGREZRIN 2R Ge e & 47 R R G058 Ml
BRI AR, DG PRI AR GEIC S T2 6 R AR ST X D Al
PEATAE I o

thhEWRZE 1
| :
| TR RSE !
;I !
. |
| 4 w -
i 4y fﬁﬁ%%%:
: N A ( ) ! /ﬁﬂaﬁz%ﬁ
| IR Y

PNELES AR g InAllE S
E1 REMENEE S AR REE
Fig. 1 Schematic diagram of overall optical path of wave-
front detection device
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Table 1 Technical indexes of wavefront detection device
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Fig.2 Schematic diagram of optical structure of main

beam-shrinking system
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Table 2 Lens data of main beam-shrinking system
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Fig. 5 Structure diagram of wavefront detection device
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Fig. 6 Schematic diagram of main-mirror structure design

of main beam-shrinking system
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Fig. 7 Structure diagram of secondary mirror tube of main

beam-shrinking system
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Fig. 8 Schematic of design for main frame structure
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Fig. 11 Structure diagram of pupil detection system
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Fig. 12 Structure diagram of optical axis detection system
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Fig. 14 Large-aperture near-infrared wavefront detection

device
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