527 % 3 W P (R 57 A

2003 4 6 H LASER TECHNOLOGY June, 2003

Vol. 27, No. 3

: 10023806(2003)0320226203

T % F F HK#tH R M
(P B TR 2 LG22 B, B T, 210094)

D PR BT DI SO R BT YT A dee B SR — b, e R BEAC SR RE | BT D) I AT I A O
SR R LA AT S5 5o A = AR SO 190 SO O s R Sk i SR AT A DN, R0 T ek B0 T A DU A
T T BN, gl T % SR B BT R 4, AL =0 B 00 T 90 ARE B T 98 I BB CR S A B AR 4, SR EL
TOC MU A G, BORE R T AR T i B ) A, SR SERR R T A E R R L.
D OBIUITB AN Bt R A PG
: 043512; TH74413 DA

Triangular shearing interferometer automatic test system

He Yong, Wang Qing, Chen Jinbang, Wu Zhen

(Institute of Electronic Engineering & Pot@Elecctric Technology, Nanjing University of Science & Technology, Nanjing, 210094)

Abstract: The triangular shearing interferometer, one of the most simple shearing inter ferometer, which has almost
equal light distance, continuously adjustable shearing quality and two everlastingly parallel launching light beams, is
described in the paper. Based on the interferometer, the quality of the laser wave front was detected. Then on@step
differential method to recover the original wave front from the shearing interference pattern was dscussed. Professional

auxiliary system was applied to image processing, so the interferometer was combined with optics, mechanics and

electronics. Finally the repetitive precision was experimentally checked up.
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Fig. 1 The schematic diagram of the triangle shearing interferometer
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Fig.2 Fringe processing using one interferogram
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Fig. 4 Schematic diagram of the dye laser wavefront test

gL RO A H RO & 4 B Atk HBE,
BOEBEY RN * 20mm 13T ALE T, 48 = AR T
PO AR ) B AL ST BB V4 8L TR
P42 4 * 30mm, K 545 HEY V)& s= 0. 1343, t=
0. 1216 I PYANIT 1) 1) BETIH 10

Fig. 5 a) x view shearing interferogram

b) y view shearing nterferogram

KFE St FHHLACEE S 7 REE B U)K, IR
JRBEIH . TS G BB AL 1, 2 T30 UG )
YEIE BN AGAE CCD #THI L, CCD ML 5 Kk
Wi )E, T RS E L. BT E LA ) 2
TSR BE IR, P LA, 22 FH 2 G kA, 5K
B MG CREE RGECRH I 733 %8 512 @512, R4
() K P 2540 by 8bit( 256) « .2 %5 T ] CCD L
(S R 252 o 5% o IR A Bilis SIS et
LML AFHHAT, AR T3¢ mad 3 B, 78 0k
FEVHE WL CPU IsERE, W7 8 T dafe 5 Ko

TE AU A A8 SRR Th S5, iR B2 2% JE LR
JUANTT s (1) P S s Kb, KA Windows -
£, T S RO EAE (1) A2 B A I (2) J7 3 iy i
TP v SR e s AT fg; (3) A S P A
T, AU H P B 1540 (4) e ) By o, Al
Pl 50T T2 W (5) 5635 AT 90 1 Rl ik s o P 4 o
RGETH P AT & .

TG RREOE H SR T AT B s FE I 0 P 75
P V= 7.536K {HIREFE G PV= 1. 546K [ 6
JE TS DR TR 2 4 R 3 4 1

2D wave

Fig 6 2D topographical map & 3D wavefront
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Fig. 8 Output power vs. splitting ratio for different coupling coefficient
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Table 1 Wavefront of dye laser in different shearing quantity

defocus in focus
x view shearing quantity y view shearing quantity

power PV RMS curve PV RMS

0. 1343 0. 1216 3.458 7.543 1. 745 12.008 1. 682 0.306

0. 1567 0.1388 3.443 7. 408 1.728 12. 061 1.366 0.243

0. 1865 0. 1569 3.475 7.522 1.748 11. 949 1.510 0.274

0.2071 0.1778 3.484 7. 604 1.759 11.919 1.715 0.317

0.2258 0.1978 3.465 7.535 1.748 11.984 1. 652 0.304

average 3.476 7.536 1. 750 11. 946 1. 546 0.281

dispersion 0. 024 0. 062 0.013 0. 081 0. 098 0. 021
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