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Expansion of Ransauer-Townsend effect experiment

LI Ming-yang, MA Zhi-yuan, ZHANG Zhi-hua,
GUAN Jia, FANG Kai, HE Li, SHEN Jun
(School of Physics Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract: When the electron flow interacts with the rare gas atoms of the electron collision tube,
the electron scattering probability and the total effective scattering cross section are related to the elec-
tron velocity, which is called the Ransauer-Townsend effect. In this paper., the Ransauer-Townsend
effect was verified by giving the curves of electron scattering probability and the total effective scatter-
ing cross section with the changing electron velocity. The curve of the geometric factors and plate cur-
rent with electron velocity was explored., and the similarities and differences of Ransauer-Townsend
effect curves under different filament voltage were compared. A more simple and efficient method to
measure the optimum compensation voltage was studied.

Key words: Ransauer-Townsend effect; geometric factors; filament voltage; optimum compensa-

tion voltage (RWAEHRB .5 1]

CF4E 46 7O [13] Zhang G W, Huang S Y, Wang F J, et al. The

[12] ¥R AN B EE. MEROLIEREHEES N optical conductivity of few-layer black phosphorus
FATTSE B # A 5080 (], M s 58, 2021,41(8) by infrared spectroscopy [J]. Nature Communica-
27-32. tions, 2020,11(1):1-7.

Comprehensive test B: Exfoliation and micro-area optical measurement of
two-dimensional materials

PAN Chong-pei*®, WANG Su-yun*¢, LIU Dong-qi*"*,
LIU Zhi-bo**, YAO Jiang-hong*"¢, KONG Yong-fa*"*
(a. School of Physics; b. National Demonstration Center for Experimental Physics Education;
c. TEDA Institute of Applied Physics, Nankai University, Tianjin 300071, China)

Abstract: The experiment background, principle, content, solution and result analysis of the
comprehensive test B of the 7th Chinese Undergraduate Physics Experiment Competition were given.
The comprehensive test B was about exfoliation and micro-area optical measurement of two-dimension-
al materials. It involved metallographic microscope operation, two-dimensional material sample prepa-
ration, crystal orientation measurement, and self-building device for micro-area optical measurement,
which was a comprehensive examination on extracting effective information, physics theory basis and
experimental skills, data analysis ability for students. The test introduced the research progress of
two-dimensional materials and integrated information research methods, which had strong applicabili-
ty in the integration of science and education and scientific research training.

Key words: two-dimensional material; optical properties; crystal orientation measurement
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