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sensor were compared on the same stochastic wavefront aberration. The influence of different detection resolution

1

In order to analyze the performance of linear phase retrieval (LPR) sensor, an experimental setup based
on the LPR method has been built. The measurement and wavefront retrieval of LPR sensor and Hartman wavefront

and Zernike retrieval order on retrieval results has been compared and analyzed. After analyzing the target
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resolution, it is considered that reasonable target size will benifit retrieval precision. At the same time, the LPR
sensor can realize similiar precision measurement with less detection cells. With a target resolution of 8 pixel X
8 pixel in experiment the error coefficient is small. The retrieval results of different orders. show the error ratio is
less than 0.25 and it is comparatively accurate to retrieve pre-35 order aberrations.

adaptive optics; linear phase retrieval sensor; Hartman wavefront sensor; wavefront reconstruction
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Fig. 1 Configuration of linear phase retrieval wavefront sensor
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Fig. 2 Principle of Hartman wavefront sensor
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Fig. 3 Sub-aperture spot of Hartman wavefront sensor
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Table 1 Parameters of experimental devices

Instrument

Parameters

Parallel source
Imaging lens
CCD camera

Monochrome image collection card 1
Monochrome image collection card 2
Computer

Beam splitter

Microlens array

Wavelength 0. 532 pm, pupil 3. 7 mm

Focal length 300 mm, pupil 3.7 mm

Panasonic BP330 common radio monochrome camera, speed is 25 frame/s, facular is
736 pixel X575 pixel

OK-M10A, resolution is 8 bit

OK-M70A, resolution is 10 bit

Pentium 4 CPU, Win2000 operating system

Ratio between transmission and reflection: 9:1

Pupil 3. 7 mm, sub-aperture number 26 X 26, sub-aperture size 0. 14 mmX0. 14 mm
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Table 2 Retrieval results to cylinder eyeglass C(+0. 25)aberration under different target resolving power
Hartmann LPR sensor (different target resolving power)
sensor 128 X128 64 X 64 32X 32 16 X16 8§ X8 6 X6 5X5 4X4
PV /2 0.6157 0. 6057 0.6145 0.6019 0.5551 0.5758 0.4437 0.5041 0.7956
RMS /A 0.1201 0.1207 0.1227 0.1206 0.1173 0.1207 0.0922 0.1035 0.1380
Error PV /2 0.0494 0.0458 0. 0456 0.1020 0.0961 0.2179 0.2365 0.2571
Error RMS /A 0.0088 0.0091 0.0086 0.0196 0.0204 0. 0356 0.0381 0.0486
7 0.0733 0.0758 0.0716 0.1632 0.1699 0. 1481 0.3172 0. 4047
0.10
0.05
11
0.00
2
E Zernike order
-0.05 |
~0.10 L the columns in turn are measured by hartman sensor, 128 pixelx128 pisel,
64 pixelx64 pixel, 32 pixelx32 pixel, 16 pixelx16 pixel, 8 pixelx8 pixel,
o 6 pixelx6 pixel, 5 pixelx5 pixel, 4 pixelx4 pixel of LPR sensor
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Fig. 5 Retrieval results to cylinder eyeglass C(+0. 25) aberration
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Fig. 6 Retrieval wavefront of Hartmann sensor (a), linear phase retrieval sensor (b) and residual error (¢) to cylinder

eyeglass C(+0. 25) aberration under the condition of target resolving power 8 pixel X 8 pixel
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Fig. 7 Retrieval results to random aberration
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Table 3 Results of control experiment to random aberration

LPR sensor, 64 pixel X 64 pixel target resolving power
Hartman sensor

First 10 orders First 20 orders First 35 orders
PV /a 0. 6559 0.5572 0.5755 0. 6557
RMS /A 0.1249 0.1134 0.1123 0.1208
Error PV /A 0.2024 0.1681 0. 3020
Error RMS /2 0.0273 0.0343 0.0459
" 0.2188 0. 2750 0.3679
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