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Measuring Boltzmann constant and electron charge

based on circuit noise

SONG Bingrui*", ZHANG Lifan*", QI Xiaojun*",
LIU Jiarui®*, ZHANG Chongwei*s, WANG Zhongping®, ZHANG Zengming®
(a. School of the Gifted Young; b. Yan Jici Talent Program of Physics;

c. Physics Experiment Teaching Center, School of Physical Sciences,
University of Science and Technology of China, Hefei 230026, China)

Abstract: A circuit system for measuring thermal noise and shot noise was designed and built.

The weak electrical signal to be tested from strong background noise by using lock-in amplifier, then

the Boltzmann constant and electron charge were measured based on frequency-shifting method

through inputting reference signal. The experiment could strengthen students’ comprehension of cir-

cuit noise, and a good grasp of technology of lock-in amplifier and measurement method of weak elec-

trical signal.

noise; lock-in amplifier; reference signal

Key words: Boltzmann constant; electron charge; frequency-shifting method; thermal noise; shot
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