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Real-Time Complex Amplitude Reconstruction Method
Using Mach-Zehnder Point Diffraction Interferometer

DU Yongzhao

(College of Engineering, Huagiao University, Quanzhou 362021, China)

Abstract; Considering the advantagesof the characteristicssaid as without a special reference wave of Mach-
Zehnder point diffraction interference system (MZ-PDD, a real-time complex amplitude reconstruction method
is presented. Two telescopes with the magnification s are placed at the reference arm and test arm in MZ-PDI,
respectively. The telescope in one arm is inverted with respect to the other one. The reference wave is enlarged
S=’ times after filteredby thepinhole filter, consequently, both of the reference wavefrontphaseand reference
amplitude (or intensity profile) can be approximately seen as a plane and it services as an ideal reference wave.
Thenthe complex amplitude of the test beam can be directly extracted from a single interferogram using the
Fourier transform fringe analysis method. The proposed method can provide a simple and fast solutionwhile
still maintains high accuracy for reconstructing complex amplitude. The experiments of the static and dynamic
output optical wave are demonstrated based on the proposed MZ-PDI system, meanwhile the beam quality M*
factor of the test beam are obtained from the reconstructed complex amplitude. The experimental results
showed that feasibility of the proposed system for real-time beam characterization of the complex optical
beams.
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