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and elimination method of error is also proposed

Abstract A surface measurement method of convex aspherical lens with large clear aperture is proposed based on an
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It overcomes the difficulty that multiple lenses are needed for compensating the
normal aberration of convex aspherical lens. In addition, it simplifies the design and reduces the cost. Aspherical lens

measurement system with large diameter is designed and implemented. Source of error is systematically analyzed,
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aspherical lens with an aperture of 270 mm is inspected. The peak valley (PV) value and root mean square (RMS) of
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In order to verify the feasibility of the proposed method, a convex
the tested aspherical surface are 0.585) and 0. 0831, respectively. This method provides a technical reference for
large aperture aspherical surface testing, and also can be used in the field of rough polishing testing
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Ayl

measurement; optical measurement; optical fabrication; aspherical surface; null compensation

Ao JH T TR A
A HEEM A
SRR V2 N . AR BR T 3% B A1 I 2 1R 48 Ah
FeZIHLH Y T
2 R Y . et

JE R WG R OGN R . R A
A0 1 R T A5 TS A I — L Ok A S SR AR T
T Ok AR B T SR T A R 5 gAY Tj(i
AIWTSE o AR 75 12 A AN [, R DOREAS: I J7 v 43 A
e R T S TR
2 RS E A S EAR T
W BEHE: 2013-10-17; Y B & fm EH A : 2013-10-29
: B K E PR
EE® A K (1987
E-mail: songgiang(@siom. ac. cn
FIm

AT &k, —F=F A ] 0Bk
% E = (1972
9T . E-mail:

HETH: BREFEAES/ELT(2011DFR10010) | [ R FHE KL 1 (20112X02402)
R
yangbx(@ siom. ac. cn(ifi

) B BB A AR R B AL AR D 2 Ot 20 B AR 50 A I A D T I F
{HH?%/?)\)

R U S T SN e SN e 2 R R RS S G R o b e TR & NE ]
0408003-1



i

# ot

T JE 47 PEAS B2 T F 52 22 M DA MESf =210 . HAE N
FHFARORS BE 18 2 15 22 1 AR BR 1 15 55 — FpEE T3
I8 75 5 2 ) P R N JRE e R ANk =l 35K T B B 2R AT
SR AE N 1A AR R A I L R R
ALK OK Y AR AE T2 0200 mm LA F Y
A BRI AS D 7 1A o o R R N R DL ARG L M AN AE B X
KEARETER D FERCR ERLT T WiER

TP R — PR Al i 07 s A DGR T R
BRI, B A I 2 3 B PR RS 2 S e . AR
TR T3 0] LAY S F A AME T v ik S AR R A AR
BT, EFRMAMEEOR TEA TR DHEE
BIYIT L FALAE P vk BE N RS B I
R VAR BR AT HL Bk s 2 20 3 0k o TR ¥ 1 LA PF
BRIt g BT R W
22 Y3 TR ) DI04 o L R0 R 75 3] 1) 2 2 43 D% 1T 1Y)
REAE 5 BT 2 i AR 7 i 2 B 1 T L AR
B BERA R R E BT TR A R
A AMEE T A AE AR BR A AT 4R 2 AT B M
fii. 20 el 70 AR, Wyant S50 R T 4 B
(CGH ML LA o /N AL AR A 3R 1 A ) 41 3l i A
TR AR X RORE T LA AR 2K T A I L AT AR AR TR
PRIME 5 PR A 5% MR X FL AR Al 3K 1T it 55 X 1 1) CGH
23 [RIAR A 3 i Al TR A B 5, A
FHIE e A M v] LUK K O AR R BR 1w 8 . F F 0
A5 Hindle Bk 3 1 Offner % 55 #b 22 =1, (A 2
Hindle BR{EAF7E HOEHE  T03 I i 2R R 1A o0 X
BRTEIE s 53 /0 2 45 W AE 3K T 1 AR A KB 4t B i e
8 A A A L 0 A s T SO A A A U w22 1)
K4 = s Offner 37 GEAME R AL T 2 — D HMEE G
4 i AR PR ERAR RO, A X R R . o T
i DB 7 ¥R B L st — S AT AT B 5 B R B AR
A BR1E S B A TR

NS S RN =27 Rl E 52 QTP e I R K
MR — A R BR T  S oR #ME K 1 AR R
BRIE B E LR B E 2B R — 1 = R4,
AR 95 S0 JFE S i 9p TR AR B BR T 9 TP R
%, XF—H 42 ©270 mm B IR BR 6 % 55 gE AT A
Bk 7% 5 R RN R 1 A5 R BRI TR 4 RT AT

2 ARBRmAL LA R F BT
2.1 FEHEHELEE

3 A BRI 6 - 45— B T AR 25
TRl — A B2 AT DU SO AR BRI L 4% 1AL Y
V5 O 0 3 B S BRE T A R o 0 B

B B R ERR AL G E AN R EE, O &
FE BRI X ARG Y SR AR BRI TR R, A2
A 3k 1 T A5 1 p R AR L N X 7 AR BR T g R
Hl s Ny JEAEER I B — 5 P Rk 2 5 sg a5y
SRR 2 5O i Je M iR R R 2 1 e X
AN B L NN B TR L5 22 GE AND RN,
AR IR N

AN:x-i—( o
tan y

)—Ro, (1)
A

y = arctan[ (2)

Y
R, — (1+ k)x]'
(2 XA (DL 13 B L5 k&g 2=

AN =—kx. (3

i (D AT LUE H  JEBR T i s 45 22 5 AR sk m 1 42
KN AH S R 1 A2 A 3R T A s AR 25 A X K
IF HoA (32U AT LA H 24 — U il 2R 0 50 & 2 7 B0
PR TEBR S O IR PR A R 2 . TERCTHRME BT
7 ZERR AR AR BR A ] AR T3 4R 5 Rl Y A8 A
I AR A A I AR BR T Rl R B AT S R
MRS T M AR R S5 S8

Y

P(x,y)

K1 FEskmE &g 2R =
Fig. 1 Schematic diagram of normal aberration

of aspherical surface

B o R A28 A 3K T A A AT SR RO 4
M B RO B T AR Bk A S O T AR
PEARER T B e IR MR 2 . PR O ARAERkH &5
FI8Y T T A 00 >Re P 3K T 5 5 5 T 1 A b A L 1 2k
G2 W 25K L 2 RO R i o JEBR T, AR i
s R RG N A WA TR R 4 g )
R O o R R i R b LR T TP RS
T 8 AT DAF 26 AROK S B 0 07 8 LTS B
SRS RS T AL X B B A i TR
2.2 BUHERESW

— M IE 2 Y AE BR T i

0408003-2



e

KOS,

R A o AR R R A Iy EE TS

2

— a +
1+ /1= A +rd7
Art F A e AT 4)
KA Z R E o IR AN S e JE T iRk
JE RN B A AL AL S AR BRTE Y 5 B 55
FB X LIRS 0 AIE BR A BE Y H AR D @270 mm,
HULJEEE d = 52. 24 mm, BOBHEIE A9 — HHE ™
kT, R c=1/278. 3 mm, k= —1. 782, & B 3
RN 05 5 — 2 BRI 242 R=2863 mm,
R Fhi S S 58 2 T o A T 9 R A 2 1 i 3L
T eI AME B I 4548 S50 FE R A Code V11
PEATHAR T A BN 2 Fros iR AR R Bk i 5 B

Z

RN SEHE  2 1 IR e AT S 8. o Rkia
SAME B e A A S B0 . = 1/158. 7492 mm,
r=3.1273,A, = —1. 1239 X107, A, = — 2. 9793 X
1072,A,=—1.0024X10 ¥,

aspherical lens under test

aspherical mirror

2 R A AR BRI 2 B K I O %

Fig. 2 Structure sketch of reflection-type compensator
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Table 1 Data of system structure
Surface number Surface type Radius /mm Thickness /mm Glass
Objective Spherical Infinity Infinity
Stop Conic 278. 300 52. 2400 Fuse silica
2 Spherical —863. 000 53. 8000
3 Spherical Infinity 227.1078
4 Aspherical 158. 7492 —227.1078 Mirror
5 Spherical Infinity —53.8000
6 Spherical —863. 000 —52. 2400 Fuse silica
7 Conic 278.300 —50. 0000
8 Spherical Infinity 0
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Fig. 3 Optical path difference of compensator system. (a) Vertical axis wave aberration; (b) wave aberration at pupil
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Fig. 4 Surface error of spherical surface of tested aspherical lens
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Fig. 5 Real product photo of aspherical mirror
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Fig. 6 Surface shape of aspherical mirror
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Fig. 8 Schematic diagram of experimental setup of aspherical measurement system. (a) Side view; (b) front view
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Fig. 10 Pupil map with real surface shape of compensated mirror and spherical surface of testing aspherical lens
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