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Introduction and solutions to the experimental question of
the 1st European Physics Olympiad experimental exam

REN Yugqi'?, WANG Jin***, SONG Feng**
(1. Institute for Interdisciplinary Information Sciences, Tsinghua University, Beijing 100084, China;
2. Yali High School, Changsha 410007, China; 3a. School of Physics;
3b. National Demonstration Center for Experimental Physics Education (Nankai University) ,
Nankai University, Tianjin 300071, China)

Abstract. The 1st European Physics Olympiad experimental exam was light-emitting diode. Using
multimeter, thermistor and self-organized manometer, the experiment was designed to measure the
volt-ampere characteristics, the series resistance, the light efficiency and the maximum electrical pow-
er of light-emitting diode. This exam was based on the photoelectric characteristics of light-emitting
diodes at different temperatures, and could be used as an extension of the related experiments of light-
emitting diodes in basic physics experiment. In this paper, the proposition and solution of experiment
were comprehensively introduced, and a simple analysis of the propositional motivation and answers
situation of the participated students were fulfilled.

Key words: European Physics Olympiad; light-emitting diode; volt-ampere characteristics
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Differential measurement and analysis of

collector current in Frank-Hertz experiment

LI Chaorui
(School of Physics, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: The physics content of Frank-Hertz experiment is substantial, and its phenomena have
been widely concerned with experimental facts. There is still a shortage of deep discussion about the
mechanism of phenomena. In this paper, using the method on differential measurement of collector
current, the phenomena observed by conventional technique could be explained clearly by introducing
the energy distribution of current. By measuring the changes in the peak shape of energy distribution
at different acceleration potentials, the physical essence of alternating between single and double peaks
was analyzed, and then the inherent correlation of routine experimental results with energy distribu-
tion patterns was deeply discussed. The differential measurement of collector current was conducive to
deeply understanding the experimental principle, and the results elucidated the physics of excitation
potential as increase with increasing accelerated voltage.

Key words: Frank-Hertz experiment; excitation potential; differential measurement; energy dis-

tribution
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