32k MW

FOBH M ot

2005 4F 3 A CHINESE JOURNAL OF LASERS

NXERS: 0258-7025(2005)03-0404-03

{58 FA LA 20 3000 5 B8 oA ek B S 3 359 29 1

K 2, I %, k0%

(FARBTRER T TRESEREAREE, L B 210094

WE NBTERALEWEKNR 10.6 pm WLSNT BRI 6258 (B &EO WITHER BN L. B
RGN T B R ARGV 3T SRy et b THSEER KK, ZE ARSI T, KRB E R ER,
T T I T TB i 25 % 2T S 3 4 5 M A 25 0 5 i 2 i i P VT L D6 B8 A S0 1 TR T B ASOKE 0 R 4 U R R R TET
Wz, Z T AEE RS MR, B A H 2 E W EE 1/50(0 =0.633 pm) ., REFELST W B L
T Ol R TR R 2 0 BR BRI R ITS R NR E 0 . W RS RS T LRI,

XBH MESITE,DIMR I B THNL

hESZES TN 213;TN 247 XEERIEED A

Measurement of the Homogeneity of Refractive Index of
the Germanium Crystal Using IR Interferometer
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Abstract The method is presented to measure the homogeneity of the refractive index of infrared optical material,
germanium crystal, using infrared interferometer with 10. 6 um wavelength laser as light source. Using traditional
interferometric method, as the germanium material is too soft to process, the surface form of the test piece may not
meet the requirement for the measurement. The digital phase-shifting interferometer with visible light source is an
accurate instrument of which uncertainty is within /50 (A =0. 633 um). The surface distributions of test piece are
accurately obtained using the phase-shifting interferometer with visual light source and surface errors are subtracted

during the data processing to reduce the affection from the surface form deviation during the interference test. A
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piece of germanium crystal is tested and the deviation distribution of the refractive index is presented.
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Fig.1 Layout of refractive index measurement
using interferometer
R: reference flat; M: flat mirror; p(z,y): front surface

distribution; g(x,y) : rear surface distribution
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Fig. 2 Interferogram and wave aberration of the

test piece
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Fig. 3 Front (a) and rear (b) surface

profier distribution
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Fig. 4 Homogeneity distribution of the test piece

LLAN 2R (N 58 VAL B AL L R B3
SR BB, MERE AN LB ES
MBRIE S B S B 4, HOmJE X LUin T2 5 @Ok
YIS RE IR BIRRE BE . TRl I U O P TET T D 22
LA R —ENE N, WRR LR
T8 B ARE 22 BT 51 R Wb 2 B sy iR 2
ART 1X107°, B\ 6, F

n,(p+1)

Lo
B W0 B S A 3T 5 R 4 B ne = 4. 004, 8 LR
Bl t, =15mm, XD, WEWE p B g AKX
F0.018 pm, BB ZH T 1/15(% =0.55 pm),
XY i T B SR X £ S R S 14 2 A X R B I
B2 A B A BT T T 35 30K B I 2 4
T AR 22 , WA 8 2 R (6,,0,) FIHERITH

< 107°%, (7

Bl ERRIRERN

8(An) = Mo

t
43 BB 8,58, H A/50(4 =0.633 pm), U] §(An) =
0.68X107°,

B TR, AR 50 T, A SOk i 4%
ARG J5 2% T W R R 22 {UE B A/40 =0.633
) o A0SR AS Y R T T A 25 1 R i, D AR T S R D
TR 2Z B AR LAEE A/2(0 =0. 633 pm) , 1R 38
K (8, i T T 2 01 5| AR T 5 A 50 1 Iy 0
KW B IR E T 8. 45X 107°, Hy LT L, BEiR 4
REEERZR R K9 838w s

(&

4 4 1B

18 LA T WHOR T 8 S8 A1 LK bR 3 it R Y
STk E T A i R TR TR A 2 % I A R A
ERAR KW, By DLGE B M X807 F T 8 3O
0 B0 2 TR JE O 22 0 LA B FRAIE T 9 5 R B S
22 A B E A B 10 ° B . R, d T Ar
R 5 000 R T TR Al 22 » 36 A 3 T A A T H) B 2 R
RRKFEAE.

2 £ X W

1 R. E. Gaskin, C. Lewis. Interferometric measurements of
refractive index variations in infrared transmitting material at 10.
6 pm [J]. Optics Acta, 1980, 27(9):1287~1294

2 Charles E. Synborski, Mary J. Hanes. 10. 6 micron wavelength
interferometry and the measurement of infrared transmitting
materials index of refraction homogeneity [C]. SPIE, 1980,
255.32~39

3 B. Dichler, P. Koidl. Scanning CO, laser interferometer for the
inspection of infrared transmitting plane parallel plate [ CJ.
SPIE, 1988, 966:177~182

4 Chen Jinbang, Song Dezhen, Zhu Rihong e al.. Large aperture-
high accuracy phase shifting digital flat interferometer [J]. Opt.
Eng., 1996, 35(7) :1936~1942

5 Chen Jinbang, Chen Lei, Wang Qing e al.. A large aperture
phase-shifting CO; laser interferometer [J]. Chinese J. Lasers,
1998, A25(1).31~36
ikt #.E FE. KROBBHR CO: ¥t TFHM[I].
P E ¥k, 1998, A25(1):31~36

6 Zhu Rihong, Chen Jinbang, Wang Qing e al.. A new algorithm
for phase shifting interferometry: four step overlapping averaging
method [J]. Acta Optica Sinica, 1994, 14(12):1288~1293
REZE BHEE.ET F%. BHTBRN-—MFHBEE-E2T
HEHEET] oFFH|, 1994, 14(12):1288~1293

7 Chen Jinbang, Song Dezhen, Zhu Rihong et al.. Large aperture
high accuracy wave aberration standard: phase shifting digital
flat interferometer [J]. Acta Optica Sinica, 1995, 15(4) :480~
485
Rt REE.ABLZ % . BBRE.ADRVYHERER
W—BHXBFEPETHNI]. A% F/, 1995, 15(4):480
~485



