% 51 5% 9 NGt TR 2022 % 9 A
Vol.51 No.9 Infrared and Laser Engineering Sep. 2022

ZH CGH 5 BB EM K EEIRBKE R SRR N (i)
FORR RAES EANT, AL ZRU, R, RRA K A R FRAS EEH

(1. EPHBEKRF LFEELFREELEFR, Ak KX 430074;
2. Tk K ¥ B BRI, Hd sk 412007;
3P EAHFRRALFHEIRSDERLN TEHFRAFZALRFERRELLRE,
F#k kA& 130033;
4. F 82w BEFS, & b 5282005
5. KAEIKRF LB ITRFR, FH K& 130022)

o E: B, LA eRAFERAEIRAOGRERCELRTILTRER, FEEHATHLL
FIAT @ BAT @G AR, WAENERKERKTHERERRE, KPR XDERRAAKRDIFR
FORRA, Z A T A RIS @ e A M E . AT kR e 2K RIS @G S0 E A
M A, PR T —FRAAME T RN ik, ERAAMET EEASTH A AL AMREBER, EA K
ot A M R K E A ATAR T, TA R AR SR @A @ o9 RALAME F il &, AR P, E%A
T HLRAAME R F R A MARAC VAR ST CGH T4 R 80 5 & ; B BT, 4l e 3s K F o /s T3k
o RSl R KON, A E LG AN AR K6 B 69, @it sy BELT 4040 @ k474 AAan],
L5 R A Z T AR ISR BT a2 B s iy B R KL 1/8 A, e A BAE T RMS /100
(A=632.8 nm)., A7 AL FIE T % ik 7T VAR 45 4240 K 95K B 69 H U F 52 a4 2k d RS
bl Sk BB T A

KR ke, FawE; RAeAME; A4 L

FEISES: 0439; 0436.1 XEkFRERE: A DOI: 10.3788/IRLA20220384

Long focal length aspherical mirror testing with

CGH and aucxiliary lenses (invited)

Zhang Yuxin', Li Fazhi’, Yan Lisong'’, Yan Dong', Wang Chaofan', Zhang Yuhe', Zhang Binzhi*, Zhang

Xin*, Cai Mingxuan®, He Junchao®, Wang Xiaokun’

(1. School of Optical and Electronic Information, Huazhong University of Science and Technology, Wuhan 430074, China;
2. College of Railway Transportation, Hunan University of Technology, Zhuzhou 412007, China;
3. Key Laboratory of Optical System Advanced Manufacturing Technology, Changchun Institute of Optics,
Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
4. Final Assembly Center, Ji Hua Laboratory, Foshan 528200, China;
5. School of Electro-Optical Engineering, Changchun University of Science and Technology, Changchun 130022, China)

Wrks B EA:2022-06-06;  1&1T HEH:2022-08—24

HETR: ) KA 5050 IR 4 (2020 A1515110259); EIFK A KB4 (61805089); 75 M BT & iR H
(20200401065 GX); #IF A A E T H (18 C0504) ; H EBFE B K2 A QB LRI R +-RI i H (Y91838 S)

EZ BN IRER, o, AR, EENI LI T .

BIEE EI0, B, B, Wi, 2 el il v A T (A5

20220384-1



%94

ISk A2

www.irla.cn

Abstract: At present, the radius of curvature of the primary mirror in some large-aperture optical telescopes has
reached the order of tens of meters. If the surface of the mirror is tested simply by CGH, the length of the testing
optical path is not lower than the length of its radius of curvature. Due to factors such as site size and ambient
airflow disturbance, it is difficult to achieve high-precision measurement of the mirror surface under these
conditions. In order to solve the problem of high-precision surface testing of large-aperture long focal length
optical mirror, a hybrid compensation method is proposed. This hybrid compensation method combines CGH and
auxiliary lenses to effectively shorten the length of the testing optical path, and can realize null testing of
aspherical mirrors. In the optical path design, it is necessary to effectively optimize the optical design parameters
of the hybrid compensation optical path and the separation of the CGH diffraction order. At the same time, the
optical path length should be less than the radius of curvature of the aspherical mirror to achieve the purpose of
shortening the length of the testing optical path. By testing the EELT main mirror, the simulation test shows that
the testing path length of the method can be shortened to less than 1/8 of the length of the radius of curvature of
the surface. Designing testing accuracy is better than that of RMS 1/100 (1=632.8 nm). The above simulation

results show that this method can not only realize the shortening the length of the testing optical path, but also

achieve the high-precision surface testing of the aspherical mirror.
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Fig.1 Hybrid compensation optical path with CGH and auxiliary lenses
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Fig.2 Schematic diagram of CGH regional distribution
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Fig.3 Aspherical hybrid compensation testing with CGH and auxiliary

lenses
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Fig.4 Residual map of hybrid compensation testing with CGH and

auxiliary lenses
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Fig.6 Alignment results of CGH and interferometer
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Fig.7 Design residuals of CGH and interferometer alignment area
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Fig.8 Alignment results of CGH and auxiliary lenses
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Fig.9 Design residuals of CGH and auxiliary lens alignment area
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