CACECIE RS e R AR Vol.18  No. 1
2010 4E 1 A Optics and Precision Engineering Jan. 2010

XEHS 1004-924X(2010)01-069-06

{8 F £ 50 T i (0 = AF 2K T T 7

®OR",E FE'
(I.EEEIAF B F IR BB ARFER,ILH § X 210014;
2HEERTVER gL EEFLER TR BF 210022)

FE AR B A TWATER P TAEO=10.6 po) WO SK D AE BRI EY . 1 58 8 i B A S i T 28 =2 B 240 T 3
ASCI 3t A R 1T A5 A v 0L BR 1 2 1) A D AR 22 5 SRS AR e A TR A 2% R O R T AR S Sl BR 1 5 b o 40 R T 2 TR Dk AR 22
B PRVE (A 3 5ok b Ak A A 108 AR Bk 00 T T 22 . SC 0 25 HE AR W L 0 A 40 A0 T 95 400 2 1 3R BR 55 A oE LA BR
T 2 (B A P15 228 8. 64 pm(PV) , SHL PR 22 (8. 11 pm) P B 230 . MAS A ER W AR 220 1. 20 pum(PV) . A T 863F
X — 7 v I R L B R T AR 42 B CCG D R Sy A2 5 7T D0 5% T 95 A i i 7 ] — B AR BRI 9 3 0 o 45 SR Hb R W
B o GERERWLL M I EE A LR Y aE I L AT AR T A sk v A e A A

X 8 WAFMEER@ LT ARG E

hESFES . TN216; TH744. 3 T HRERIRAD . A

Measurement of aspheric surfaces by infrared interferometer
HE Jun'?,CHEN Lei'

(1. Institute o f Electronic Engineering & Photo-electric Technology
Nanjing University of Science & Technology , Nanjing 210014, China;
2. Nanjing North Information Industrialization Group Corporation, Nanjing 210022, China)

Abstract: The aspheric surfaces are measured by an infrared interferometer with a long working wave-
length (A=10.6 um). By using the phase-shifting infrared interferometer, the wavefront aberration
between aspheric wavefront and reference spherical wavefront is measured. Then, the theoretical val-
ue of the wavefront aberration is computed based on the aspheric surface equation. Finally, the sur-
face deviation of tested asphere is obtained by subtraction of the theoretical wavefront aberration from
the measured one. Experimental results show that the measured wavefront aberration is 8. 64 pm
(PV), which is close to the theoretical wavefront aberration(8. 11 ym) . Furthermore, the aspheric
surface deviation is 1. 20 um(PV). In order to verify the accuracy of this method, the same asphere is
measured by using a Computer Generated Hologram(CGH) method,and the results show that the two
methods are coincident well. It is concluded that the method has advantages of easy operation and
good flexibility,and can meet the measurement requirement of the aspheric surface manufacture.
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Fig. 1 Calculation of the best fitting sphere

TR AR A BRI T O KRR
] [ 58 T AR bR 28 B8 & Bl AL B A2 AR ] AR 1)
BRUE  THE AR BRI 5 A [ 3K 1 U S A
S M IR KA 8 8 T A S5 KAB o 18 de /M SRR 1
BRI B Oy e A S K . A 1 B s s A BRI T
FAEARARIE R O, r O T 3 di AF 4805 3K T 5RO
O' MRS Ry NEAEMIARR T A2, By ikt &
TR - AR, BYAE LB € fie A A0S BRTE .
Jiep

Omax = max(R, —/(z;,—r)*+x7)=min . (2)

Ao B E » f AR UL BT Y R0 0L B E
TS A A /A B RT SR JE BR ) Bk
SO 1R S5 /IR B i T s e K O 2 S Bl R, 19 D8
ANTI N . ARBSEY r 45208 R, B, B/ ek
it 5 3t B AE A A AU BRI 5 R K T i 2 AH 28 Y
O o TERCTE D0 - B AR BK i 0 2% 5 1 AL R
(zioz) TSGR ME R 0. MA R, =
V0= tat s Ber R AR LA R A A5
Bor AT AR R AT DU B Y r=R, B, AT 1R
3] 85 R 85 1) S /MBS FE DL A Bk v A
Al 35K T TO0 e 0 301 2 A1) BR T
2.2 HERESHGEZEHNXR

H1 LA b 234 BT A e A 0L BRI i O AR

R,=/(z—Ry))*+x* , (3)



R 55 T ZL A0 T 95 A0 i A Bk i i P 71

5513 R
ENGIIIEES:
=R, —/R:—2x" , 4)

Al(l):ZAizgz

R+V/R —(1+K)z*

Krf o2y FoRAERRE MR EH, = RonmEUS
BRI R R . a5 Br R A3 W 2 = iy 1
(i 25 AN S Fir 5 22 1 AE Bk i 5 d AR S G Bk
(A5 22 5 T LA I 5 B 2 il 1) A 22 5 D% 15 25 =Z 1]
MRF

& 2 Al A1, PD=/R:—OD’ —Al,OD=1zx,
OP=/PD’+0OD* , 4 .

As(2) =R, —OP=R, —/ (/Ri — 2" —Al(x))" +’

(6)
A A5 Co) FR A BRI 15 2 2% BRI YIS 4 1
77 T i 22 - ALCo) W R AR RR T -5 2 25 BRI =
77 161 B0 22 5 R, 22 % Ak BT I8 06 Bl 3 42
Wk (5O SRABM AL ) # AT (6) 3t AT LIk 48

-

171 R 2 AT RUSR AR A BR T B 2R w85 1 R 4 A Bk i
55 fe AR UL 5 BR AT A D 22 7T LA B«

2
L +a, 2t Faz b +a,x0” —R,+H/R:E—2% (5)

Aspheric surface
x VV  m Reference
spherical surface

B2 b 22 SR 25 Z | 6 &R
Fig. 2 Relation between axial deviation and wave-

front aberration
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Fig. 3 Schematic of experimental setup
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Fig. 4 Interferogram of aspheric surface

(b CO, LA T W HE

JE BRTE A IO i A2 22 156, 47 mm, FA2
& 74 mm, X BEERER f=50. 8 mm, 14
@=25. 4 mm1) ZnSe i Fi AF b e 5 5 L I 42 41
AR R T i PT DA SR AR BRI A A AR . SEER SR R
SERVLLANT WAL A8 5 B 1 I E BR A F 5 1Y
v 3K T ZnSe 7 152 HE . PO R D AR R
74 mm,

A 2k v 0 25 R AN E 6 () fiF L R 22 Y
PV {80y 8. 64 porns AR 45 AF BRI Jy #3153 19 RIS 25

P\

PSR BRI o 6 e A

Fig. 5 Photo of aspherical surface testing setup
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wavefront aberration between aspheric sur-

face and spheric surface
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Fig. 7 Results of aspheric surface measurement
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