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Dynamic Twyman Interferometer for Phase Defect Measurement

Ma Yun', Chen Lei*, Zhu Wenhua®, Liu Yiming®, Li Jianxin®
' Advanced Launch Corporative Innovation Center, Nanjing University of Science and Technology,
Nanjing, Jiangsu 210094, China ;
2School of Electronic and Optical Engineering, Nanjing University of Science and Technology,
Nanjing , Jiangsu 210094, China

Abstract In order to realize the large field, high resolution and dynamic measurement of optical component phase
defects, we design a dynamic Twyman interferometer. Based on low-coherence laser and Michelson interferometer,
a pair of orthogonal polarized light produced with phase delay is used as light source. By phase matching of the
interference cavity, the phase delay between reference light and test light is compensated. The polarization camera is
used to collect four interferograms with phase-shifting step of /2, and the information of the phase defect is solved
by phase-shifting algorithm. The effect of secondary diffraction on measurement results is analyzed based on the
theory of the angle spectrum of plane wave. The influence of the polarizer error on the measurement results is
analyzed by Jones matrix method. In the experiment, a laser-damaged optical plate is measured by this
interferometer and Veeco NT9100 white light interferometer, and the relative error is 2.4%. In addition, this
method is used to detect phase defects of optical flat in high power laser system, and the peak-to-valley value of
wavefront is 199. 2 nm. The results show that the interferometer can be used to detect phase defects of optical
components, effectively.
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Fig. 1 Dynamic Twyman interferometer with low-coherence light source
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Fig. 2 Schematic diagram of the light source module
22 RIRBHERS
N TSI, TR 2S MR AR T 6 CCD RS 1 B AL . Wik 3 R, A #E
B b A4 A PR TTH AR 1 A B AR BRI T AN R R TS CCD Y 1AM AU XT R . H 1 A B AH B IT I
4 DR 4 T A B8 D 1] 43 0 R 0°,45°,907, 1357, B4 il 51 A 0°,90°,180°, 270 1Y AH A% & , AT 45- 2] 4 IF T
VR, Hh DU 25 A% A B RIRT At 4 D' 27 G A 1) A AN B0 B 43 A

NN 0° | 90°
NN .5/180 270°

phase shift unit

V.CY
N2
V@\
NS/

Q
©

—_—

3 IR
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Fig. 4 Measurement result of phase defect of optical flat by dynamic Twyman interferometer
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Fig. 5 Measurement result of laser-damaged plate by dynamic Twyman interferometer
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Fig. 6 Measurement result of laser-damaged plate by Veeco NT9100 white light interferometer
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