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Design of four-vernier spectrometer and its
application in experimental teaching

FAN Daihe*”, WEI Yun*", CHANG Xianghui*", LIU Qijun®”, JIA Xinyan*"
(a. School of Physical Science and Technology; b. National Demonstration Center for

Experimental Physics Education, Southwest Jiaotong University, Chengdu 611756, China)

Abstract: In order to enrich the teaching content of college physics experiment course based on
the spectrometer, a four-vernier spectrometer was designed and manufactured. With the help of divi-
sion of the dials whose position could be fixed, one pair of verniers was used to accurately measure the
rotation angle of the collimator, and the other pair of verniers was used to measure the rotation angle
of the telescope. Taking the accurate measurement of the refractive index of the prism as an example,
the methods and steps of the four-vernier spectrometer were given in detail. The refractive index of
green spectral lines of low-pressure mercury lamp in ZF1 heavy flint glass was measured, that was n=
1.654 440.000 7, and the experimental result was in agreement with the theoretical values.

Key words: spectrometer; four-vernier; refractive index; deflection angle
(A3 .38 1% ]
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Design and implementation of optical standing-wave
cavity experimental system

LI Linfan, WANG Jing, LI Yuyang, ZHOU Yuqi, NIU Yufan, ZHOU Haitao
(School of Physics and Electronic Engineering., Shanxi University, Taiyuan 030006, China)

Abstract: An experimental system of standing-wave (SW) cavity with continuously adjustable
cavity length was designed, which could realize the single-mode operation of standing-wave cavity. In
order to help students easily understand the physical mechanism of longitudinal-mode resonance and
the experimental method of transverse-mode mode-matching, the system was designed in an open
manner. The length of SW cavity was designed to a continuous adjustment. By measuring the cavity
transmission spectrum under the condition that the SW cavity changed from a confocal cavity to a near
confocal cavity, the variation rules of parameters such as the free spectral region of the cavity, the lin-
ewidth of the cavity mode and the fineness with the cavity length were explored and analyzed, as well
as the influence of the transmission loss of the cavity mirror on the experimental results.

Key words: standing-wave cavity; Fabry-Perot interference; eigenmode; mode matching
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