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Calculation and analysis of reflected image positions in
spectrometer experiments

NI Yi, CHEN Qinmiao
(School of Physics, East China University of Science and Technology, Shanghai 200237, China)

Abstract. The key to adjusting a spectrometer lies in ensuring that the telescope axis and the
specimen stage are both perpendicular to the main axis of the spectrometer. This is typically achieved
by combining the autocollimation method with a double-faced mirror. In experimental operations, the
reflected image positions from the autocollimation light source reflects the inclination state of the tele-
scope axis and specimen stage. However, their relationship is complex, making it challenging to fully
grasp experimental laws through qualitative analysis alone. In this paper, the inclination angles of the
telescope and specimen stage were treated as independent variables, while the position of the reflected
image served as the dependent variable. The dependence of the image position on the inclination angle
was established, and all possible positions within a specific inclination range were calculated and visu-
alized as a contour map. This provided an intuitive illustration of adjustment methods when images ap-
pear on both sides, one side, or neither side, along with an analysis of the working mechanisms. This
approach provided students with a new perspective for understanding the experimental principles of
spectrometers.

Key words: computational analysis; reflected images; spectrometer
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Innovative applications of laser gyroscope technology
——From basic principles to practical exploration of

measuring the Earth’ rotation

LUO Jian, OUYANG Jianming, HE Yanlan, PENG Gang
(College of Science, National University of Defense Technology, Changsha 410073, China)

Abstract: To enhance the innovativeness, advanced level, and cutting-edge nature of university
physics experiment courses, we conducted an initial exploration of the teaching application of the laser
gyroscope in university physics experiments. The core working principles of the laser gyroscope were
introduced, covering the Sagnac effect, signal reading and analysis, and dither bias technology. Using
the physical experiment apparatus formed mainly by a laser gyroscope., we vividly demonstrated the
working state and output signals of the device, measured the scale factor, and accurately determined
Earth’s rotational angular velocity. This led to the development of the laser gyroscope experiment fo-
cusing on the core content of Sagnac effect’s observation and Earth’s rotational angular velocity meas-
urement.

Key words: laser gyroscope; Sagnac effect; Earth’ rotational angular velocity



