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Scrambling Performance Evaluation Method Based on

Fourier Spectrum
PANG Yuchen'?>3?, PENG Zifu'>?, GENG Tao"?>*, SUN Weimin">* ~YAN Yunxiang'->3*

(1. Key Lab of In-fibre Integrated Optics, Ministry of Education, Harbin Engineering University, Harbin 150001,
China; 2. Key Laboratory of Photonic Materials and Devices Physics for Oceanic Applications, Ministry of Industry
and Information Technology, Harbin Engineering University, Harbin 150001, China; 3. Qingdao Innovation and
Development Center of Harbin Engineering University, Qingdao 266000, China; 4. Advanced Photonics Institute,
College of Physics and Optoelectronic Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract: The application of optical fiber scrambling technology in high-resolution spectral obser-
vation can effectively improve the accuracy of radial velocity measurement, and provide a favorable
tool for cutting-edge scientific problems such as searching for terrestrial planets. At present, the
influence of mode noise generated by optical fiber transmission on high-resolution spectrometers
is becoming more and more prominent, and how to directly analyze the scrambling effect of op-
tical fiber through the output speckle field has become an important topic. In order to solve this
problem, a scrambling performance evaluation method based on Fourier spectrum is constructed,
and the output speckle field of different fibers are compared and analyzed by combining 2D Fourier
spectrum analysis and calculation of image contrast and visibility. This more universal, unified and
non-differentiated method provides an important method support for evaluating the accuracy and

effectiveness of optical fiber scrambling effect.

Key words: spectrograph; telescope; imaging; radial velocity; image processing
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