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Laser transverse mode characteristic demonstration

based on mode-selecting via spherical aberration

SHENG Quan*", ZHONG Kai*", LI Ji-ning*",
XU De-gang”", SHI Wei*", YAO Jian-quan®"
(a. School of Precision Instruments and Opto-Electronics Engineering;
b. Key Laboratory of Opto-Electronics Information Technology of Ministry of Education,
Tianjin University, Tianjin 300072, China)

Abstract: A solid-state laser transverse mode experimental system based on spherical aberration
selection was developed for senior undergraduates majored in opto-electronics. By introducing strong
spherical aberration with a short-focal lens in the laser cavity, the light paths of the different orders of
transverse modes were spatially separated, the selection and switching of transverse modes of different
orders could be realized. The experimental system integrated the cavity mode theory in the laser prin-
ciple and the aberration theory in geometric optics, so that the influence of the spherical aberration of
the lens on the working state of the laser and the stable high-order transverse mode image could be ob-
served intuitively. Through qualitative and quantitative analysis, the important points such as spheri-
cal aberration, mode matching of lasers, stable region of resonators, transverse modes of lasers and
their effects on the working state of lasers could be directly depicted. With this experimental teaching
system, students’ practical skills in laser adjustment, alignment and use of tool software had been im-
proved.

Key words: solid-state laser; spherical aberration; laser transverse mode
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Newton ring experiment based on signal processing and deep learning

LU Ming-feng', WU Jin-min®, YANG Wen-ming®, ZHANG Feng', TAO Ran'
(1. School of Information and Electronics, Beijing Institute of Technology, Beijing 100081, China;
2. School of Automation, Beijing Information Science and Technology University, Beijing 100101, China;
3. School of Physics and Astronomy, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The Newton ring experiment based on signal processing and deep learning was pro-
posed, which was different from the experience based on the fringe counting method. From the point
of view of signal mechanism, it revealed the essence of the chirp signal of the Newton rings, and in-
troduced the fractional Fourier transform and the chirp Fourier transform. In terms of data analysis,
the formation of a network of deep neurons made the intelligent analysis of Newton rings possible.
Based on signal processing and deep learning, the high-precision measurement of physical parameters
such as lens curvature radius could be implemented without the fringe counting, which provided a new
perspective for university physics equal-thickness interference experiments.

Key words: Newton ring; deep learning; neural network; Fourier transform; signal processing
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