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Fig. | The schematic diagram of optical-path-splitting 2-D shearing interferometer system for the deformation

study of high power laser resonator mirrors
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Fig.2 (a) Fringe pattern on screenl; (b) Fringe pattern on screen 2.
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Fig. 3 Wave aberration of the laser wavefront sheared in the direction of x before and after the deformation of the
tested mirror. (a) Before the deformation: (bh) After the deformation.
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Fig.4 The diagram of frequency spectrum. (a) In the direction of % ; (b) In the direction of y.
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Table I The wavefront deformation data of the measuring laser

variation out of focus maximum wavelront distortion error
theory values measuring values absolute error | relative error | standard error
Ax /mm
Sum Jum Jum S % 7 /um
4.0 1. 0810 1.113 0.0320 2. 960
4.5 2.1613 2. 196 0. 0347 1. 606
5.0 3. 2407 3.234 - 0. 0067 0. 207
5.5 4.3193 4. 285 - 0.0343 0.794
6.0 5. 3970 5.338 - 0.0590 1.093
0. 257
6.5 6. 4739 6.321 - 0.1529 2.362
7.0 7.5499 7.316 - 0.2339 3. 098
7.5 8.6251 8.229 - 0.3961 4,592
8.0 9. 6995 9. 261 - 0.4385 4. 521
8.5 10. 773 10. 297 - 0.4760 4. 418

Table 2 The wavefornt deformation data of the measuring laser

variation out of focus maximum wavefront distortion error
Ax /mm theory values /um measuring values /pm absolute error /um
4.52 0. 0433 0. 067 0.0237
4.54 0. 0864 0.128 0.0416
4.56 0. 1296 0.173 0. 0434
4.58 0. 1727 0.215 0.0423
4. 60 0. 2160 0. 249 0.0330

2-D shearing interferometer
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Fig. 5 The schematic diagram of measuring the laser wavefront
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Fig. 6 1D, 2 and 3-D display of the degree of the resonator mirror deformation after a period of timet when the
laser is impinging on the mirror. (a) 2-D display, ¢t = 1s: (b) 2-D display, t = 3s; (¢) 3-D display, t =
I's: (d) 3-D display. t = 3s: (e) 1-D display, t = 1s: (f) 1-D display, t= 3s.
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Abstract  An optical-path-splitting 2-D shearing interferometric opto-electronic
measuring system is introduced. The tests in two orthogonal directions can be imple-
mented at the same time and the automation of data processing is achieved with the
system and the simple method of digital integration can be well adopted in the wave-
front reconstruction by taking a series of steps of removing noise and subtracting the
mirror surface datum before and after the deformation. The measuring standard error
is below 0.257 pm within =10 pm range of the deformation and the sensitivity is 0.

05 pm. The deformation dynamic tests of high power laser resonator mirror was suc—
cessfully demonstrated in real time.

Key words 2-D shearing, interference, high power laser, measurement of resonator
mirror deformation.



