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Abstract: Based on the ideal coordinate surface, a model of large aperture membrane diffractive lens and
wavefront aberration was established. Firstly, the model of segmented lens deformation error was built.
Secondly, according to the wavefront aberration relationship between segmented lens and large aperture
membrane diffractive lens, the deformation error accuracy limitations of the large aperture membrane
diffractive lens by segmented lens of different regions was investigated. The edge wrinkle sag and sphere
sag were demonstrated. At last, taking wavefront aberration of all segmented lens to fit the Zernike
polynomial, the lower order aberration were obtained. This work can provide references for correcting
image system aberration and assembling large aperture membrane diffractive lens on engineering.
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(b) Results of ZEMAX corresponding to Fig.(a)
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Table 1 Wavefront aberration comparison of different segmented lens by radius of curvaturer =—38 749 mm
between ZEMAX and MATLAB
Configure number Aberration ZEMAX MATLAB AW
Configure 1 PV 0.3046A 0.3031A 0.00154
(227.117,39.322) RMS 0.0722A 0.0714A 0.00084
Configure 7 PV 0.3029A 0.3041A 0.0012A
(—147.612,177.028) RMS 0.0719A 0.07172 0.0002A
Configure 19 PV 1.60554 1.6072A 0.0017a
(335,58) RMS 0.3814A 0.38272 0.0013A
Configure 25 PV 1.6031A 1.6018A 0.00134
(—217.729,261.119) RMS 0.3798A 0.3827A 0.0029A
K2 HEEEFEr=—47 170 mm B R E FE ZEMAX 1 MATLAB G EXfLE £ R
Table 2 Wavefront aberration comparison of different segmented lens by radius of curvature r =—47 170 mm
between ZEMAX and MATLAB
Configure number Aberration ZEMAX MATLAB AW
Configure 1 PV 0.0573A 0.05622 0.0011A
(227.117,39.322) RMS 0.0136A 0.01322 0.0004A
Configure 7 PV 0.0569A 0.0564A 0.00054
(—147.612,177.028) RMS 0.0135A 0.01331 0.00021
Configure 19 PV 0.3019A 0.30172 0.00022
(335,58) RMS 0.07154 0.0710A 0.00051
Configure 25 PV 0.3014A 0.30284 0.00142
(—217.729,261.119) RMS 0.0712A 0.07104 0.0002A
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Table 3 Wavefront aberration corresponding to edge wrinkle surface of segmented lens

spherical surface sag PV

Edge wrinkle surface sag PV=2 mm

Wavefront aberration  Configure 1 Configure 7 Configure 19 Configure 25
PV 0.12084 0.08452 0.1987A 0.1428A
RMS 0.0136A 0.01042 0.0228A 0.0175A
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Fig.9 Diffractive lens wavefront aberration of different surface segmented lens
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Table 5 Parameter and definition

Parameter Definition
W rms Wavefront aberration of primary
n Sub aperture numbers of each circle
m Sampling numbers of inner sub aperture
N Sampling numbers of primary
AW, Wavefront aberration of ith sample
AW, Wavefront aberration of ith sampling point of inner sub apertures
AWg; Wavefront aberration of jth sampling point of outer sub apertures
r Radius of inner sub apertures
R Radius of outer sub apertures
3 Ray density
N, Sampling numbers of inner sub apertures
Nr Sampling numbers of outer sub apertures
Wrms ¢y Wavefront aberration of nth inner sub aperture
Wrms (R > » Wavefront aberration of nth outer sub aperture

X P4 SR BT I T I AT R 22 1T LU FH R P9 45 SR A 0T RO 2R A I8 i 1% 22 3 0 AR A 2 B
D> AW? DIAWE 4+ D> AWE,

i=m j=N—m

WRMS = N - N (8)

IHE R 9 T 5 2 9 TSR 32 - DX I R BR A R KR 0 2% A BT DX BB S B8 — TH R SO 2R Y T
BN

N

‘Ozrln(r2+R2) 9
D) =5 B AR 22 A 2R (8) AT LAt — 2B 4 o
D AW, LD AW,
_ pnrh i=m (07( h j=N—m
N . pzrrz + N < omR*
(10)
AW, AW

‘ X .
n(r’+R*?) ‘OTU‘Z +n(r2+R2) thRZ
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