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Abstract: In order to solve the problem of high-precision surface shape detection of @2 m plane mirror and
improve the reliability of the Ricky-Common detection method, a @2 m plane mirror surface shape detection
technology based on unit excitation method and inverse complex calculation was studied. The influence of error
sources such as airflow disturbance and spherical mirror surface shape on the calculation method of unit
excitation surface shape was analyzed. The combination of unit excitation and optical software inverse complex
calculation was used to improve the reliability of the Ricky-Commonn detection method. The effect of airflow

change on surface shape recovery during the detection of @2 m plane mirror was simulated and analyzed. The
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results show that under the influence of airflow, the stability of surface shape calculation remains at 0.0034 after
multiple average calculations. The surface shape calculation the accuracy reaches 0.007 91 under the influence of
spherical mirror shape. Using this method, the surface shape processing process of the actual @2 m plane mirror
was controlled, and the surface shape detection results showed that the RMS of the plane mirror reached 0.041 54,
and the PV was 0.204 04 (1=632.8 nm). The purpose of this research is to solve the problem of shape detection of

large-diameter plane mirrors under the influence of errors, which has important application significance for actual

mirror processing and detection.
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Fig.1 Schematic diagram of Ritchey-Common detection principle
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2 Oo2m EEERT-REFEDN

2.1 O2m FERHT-FEHESH

R T 6 336 i A2 B A R 5 E A, xR
66 Jil Zernike Z2 WA HE 2 m A5 V- T B A S 45000 ThD
T 5 Forp ke HE A A v P 18 55 RMS Bk 0.034 34, PV {H
K 0.277 1o AR 57 - B LS AG I v e 4000 7 v 45 1 T
15 30 2 48 A5 25 0 g A S 4 OC R ), 761 TH B
HL BT AR RS d=18 175 mm, Fi &7 f143 51K 29.33°
1 47.07°F M EDGRE AL BR R T RGPAR 22501 L 3
AN 3(a) Al (b) BT 7R, 47.07°%F Ry 14 P 4% 22 43 i &
[ RMS fH 4 0.094 64, IE4F PV (A 0.73034; 29.33°%F
V7 B A% 22 43 A LB RMS {B R 012057, 1643 PV {H
49 0.941 14,

SR P BAASE SRl 1 %) AN B 75 AT B W AT Ak
B, AR 2 20 (1) BRI A e D R - T TEDE .
RMS {4 0.03431, PV {54 027714, N T #t—# 1
TEIZ SRR I 2 m P T 00 AT RV, DL SIE A
VTR A X S 1) 1 T 5 THT T R A7 30 1) 52 B 5 3
M5 ER . KW E Y 2 m VTR Y 1Y Zernike
R O F VO, RS 2 m P B I
I A ) A9 S 06 2 0 (A T 1 A L R R A
e OCHHRBE | B At fA ) HEAT LT B, 1B AT A
47.07°F1 29.33°0} 43 il 4R 15 Wiz 5 U0 &1 4(a) F1 (b) i
IR 47.07°KF R () Wigee RMS {4 0.09444, 4% PV {H
9 0.61062; 29.33°%F i 1) Wiz RMS fE 2 0.12004, I
4 PV {H Y 0.848 1.

202201544



s Gk A2

% 12 www.irla.cn % 51 %
Unit: 1 Unit: 4
600 m 03 600 - 04
500 F \ 0.2 500 F \
400 | / . : 0.1 400 | / . A
o e .
= 300 F & 300 f
: . o ® -
200 | ‘ 200 F
_ 0.2
100 \ ) Loz oo f % |
0 L 1‘\ w 04 0 L \\ .' L L
0 100 200 300 400 500 600 0 100 200 300 400 500 600
x/pixel x/pixel
(a) K& M A5 22 (b) /NI F B AR 2

(a) Wave aberration at large Ritchey angle

3 e AR R T RGIR2E MG A

Fig.3 System wave aberration distribution in pupil coordinate system
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Fig.4 Wave aberration distribution of system obtained by reverse calculation of optical software
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Fig.13 System wave aberration distribution in pupil coordinate system
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Fig.16 Result diagram of @2 m plane mirror eccentricity error
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