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Fig. 1. (color online) Principle diagram of detection device for off-axis reflective zoom system.
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Table 1. The relationship between the first four order Zernike polynomials and the aberration of optical system.

I Zernike F 1k RGifsE

1 1 Piston (constant)

2 Rcos6 Distortion-Tilt (x-axis)

3 Rsin6 Distortion-Tilt (y-axis)

4 R? cos(26) Astigmatism, primary (axis at 0° or 90°)

5 2R? -1 Defocus-Field curvature

6 R? sin(26) Astigmatism, primary (axis at +45°)

7 R3 cos(36) Trefoil, primary (z-axis)

8 (3R% — 2R) cos 6 Coma, primary (z-axis)

9 3R3 — 2Rsin 6 Coma, primary (y-axis)

10 R3sin(36) Trefoil, primary (y-axis)

11 R* cos(40) Tetrafoil, primary (z-axis)

12 (4R* — 3R?) cos(20) Astigmatism, secondary (axis at 0° or 90°)

13 6R* — 6R? Spherical aberration, primary

14 (4R* — 3R?)sin(20) Astigmatism, secondary (axis at £45°)

15 R*sin(46) Tetrafoil, primary (y-axis)
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Fig. 2. (color online) Principle diagram of deformable

mirror wavefront correction.
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Fig. 3. (color online) Principle diagram of the Shark-

Hartmann wavefront sensor.
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Fig. 4. (color online) Principle diagram for the cali-

bration of the laser source array.
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Table 2. The parameters of the off-axis three-mirror

reflective zoom system.

ZH Kt FifE
£ /mm 75 25
ML/ (°) 3—5.5 7—14

FH 12 4
K /nm 486—850
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Fig. 5. (color online) The three-dimensional structure of the off-axis three-mirror reflective zoom system.
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Novel multiple field of view detection method for the
off-axis reflection zoom optical system®
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(School of Optoelectronics, Beijing Institute of Technology, Beijing 100081, China)
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Abstract

In order to study the computer-aided alignment for the off-axis reflective zoom optical system, the wavefront
aberration of the off-axis reflective zoom system across the field of view needs to be detected. Obtaining the wavefront
aberration across the field of view could improve the accuracy of the computer-aided alignment for the off-axis reflective
zoom optical system. Restricted by the current wavefront aberration detection technology, only the wavefront aberration
at a field degree of 0° could be detected. To solve this problem, a new method to detect the wavefront aberration
of off-axis reflective zoom system across the field of view is proposed. According to the traditional autocollimation
interferometry method, we improve the detection method by substituting the scan of standard plane mirror with the
deformable mirror, replacing the interferometer with Shark-Hartmann sensor and employing the accurately calibrated
laser source array to realize the wavefront aberration detection at multiple field of view simultaneously. The simulation
shows that the residual wavefront aberration root-mean-square values after compensating for the deformation mirror in
the following 6 fields of view (0°, 3°), (0°, 4.2°), (0°, 5.5°), (0°, 7°), (0°, 9.8°), and (0°, 14°) are 0.00039A, 0.00075A,
0.00024, 0.00017X\, 0.00053)\, and 0.0057\, respectively. It shows that the detection method we proposed is suitable for

the computer-aided alignment technology for the off-axis reflective zoom system.

Keywords: wavefront aberration of optical system detection, computer-aided alignment, Shark-

Hartmann sensor, off-axis reflective zoom system

PACS: 42.87.-d, 42.15.Dp, 42.15.-, 42.40.My DOT: 10.7498/aps.65.084208
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