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Fig.3 (a) The value in frequency domain, (b) Filter window
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Fig. 4 Shifting wavefront under various voltages
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Fig. 5 Schematic diagram of self-correcting method of phase shifter
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Fig. 6 (a) The curve of driving voltage V(%) vs k. (b) The curve of displacement S(k) vs k. curve

| indicated before correcting, curve 2 indicated after correcting
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Table 1. The relationship of k vs V(k) and S(%) nonlinearity is 5. 24%
EOViE) VS /on] k V(R) VSR /om] k[V(R) VSR /am] kO [V(E) /VE(E) /om
1 56.0 0 12 167. 1 3. 820 23 278.2 3. 293 34 389.3 13. 24
2 66. 1 0.171 13 177.2 4,207 24 288.3 3.724 35 399. 4 13.72
3 76.2 0.518 14 187. 3 4. 597 25 298.4 | 9.158 36 409. 5 14. 19
4 86. 3 0. 869 15 197. 4 4. 992 26 308. 5 9. 596 37 419. 6 14. 68
5 96. 4 1.224 16 207.5 5. 391 27 318.6 |10.03 38 429.7 15. 16
6 106. 5 1.582 17 217.6 | 5.794 28 328.7 |10. 48 39 439. 8 15. 65
7 116. 6 1.945 18 227.7 | 6.200 29 338.8 [10.93 40 449. 9 16. 15
3 126.7 | 2.312 19 237.8 | 6.611 30 348.9 [11.39 41 460.0 16. 65
9 136.8 | 2.0683 20 247.9 | 7.025 31 359.0 |11.84
10 146. 9 3. 058 21 258.0 7. 444 32 369.1 |12.31
11 157.0 3.437 22 208. 1 7. 867 33 379.2 12.77
vy = =B+ B da=SBIC (10)
C
IR B daa i, mZoRIMEIER I, W 6(a) ik 2 Brox, bV (k) BAEZYE, BOE

JG BIRE FABR I k=S (k) IRENERR, Wik 6(b) ik 2 Fros, BEWE 2 Frsl. th#k 2 hEEimT
13, BERT S (k) 5k BHAEEMEN 5.24% , 1EIEIGA 0. 18% » IXFF5E L T 204N T R A
FH AR LR PEAL 1T .

Table 2. The relationship of £ vs V(%) and S(%) nonlinearity is 0. 18%

k- WV(k) /NS(k) /am| &k V(K /VS(k) /om| & |V(k) /VS(k) /om| k& |V(k) /VE(k) /nm
I 68. 0 0 12 | 190.6 | 4.166 | 23 | 299.7 | 8.617 | 34 | 399.0 | 13.04
2 79.8 | 0.101 | 13 | 201.0 | 4.571 | 24 | 309.1 | 9.020 | 35 | 407.6 | 13.44
3 91.5 | 0.509 | 14 | 211.3 | 4.977 | 25 | 318.4 | 9.424 | 36 | 416.2 | 13.84
4 103.1 | 0.916 | 15 | 221.5 | 5.382 | 26 | 327.6 | 9.827 | 37 | 424.7 | 14.25
5 114.4 | 1.322 | 16 | 231.6 | 5.787 | 27 | 336.8 [10.23 38 | 433.2 | 14.65
6 125.7 | 1.729 | 17 | 241.6 | 6.192 | 28 | 345.9 |10.63 39 | 441.6 | 15.05
7 136.8 | 2.136 | 18 | 251.5 | 6.596 | 29 | 354.9 |11.03 40 | 449.9 | 15.45
8 147.8 | 2.542 | 19 | 261.3 | 7.001 | 30 | 363.9 |11.43 41 | 458.2 | 15.85
9 158.7 | 2.948 | 20 | 271.0 | 7.405 | 31 | 372.8 |11.84

10 | 169.4 | 3.354 | 21 | 280.7 | 7.809 | 32 | 381.6 |12.24

11 | 180.1 | 3.760 | 22 | 290.2 | 8.213 | 33 | 390.3 |12.64
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A Self -Correcting Method of Phase Shifter
in Phase Shifting Interferometry
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Abstract A self-correcting method to calibrate the error of phase shifter is pre-
sented. Firstly, the fast Fourier transform (FFT) was used to anlayze the carri-
er frequency fringes, the characteristic curve of phase shifter was obtained from
a series of carrier interferograms by FFT. Using this curve, then the phase
shifter was corrected by an iterative self-correcting process relying on the inter—
ferometer. The self-correcting experiment with IR interferometer shown that
the nonlinearity of phase shifter was reduced from 5% to 0.2%.

Key words phase shifting interferometry, phase shifter, piezoelectric trans—
ducer.



