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Teaching practice of Johnson noise measurement on

Boltzmann constant determination

LI Jiaming, SHEN Yukuan, ZHANG Haoyi, WANG Yuan, HE Zhenhui
(School of Physics and Astronomy, Sun Yat-sen University, Zhuhai 519082, China)

Abstract . Boltzmann constant is an important physical constant bridging the micro thermal motion
and macro physical phenomena and laws, and Boltzmann constant measurement experiment based on
Johnson noise can be applied to university physics experiment teaching. By developing a sample box
with better electromagnetic shielding that make possible measurement of Johnson noise from room
temperature to liquid nitrogen temperature, the OE1022 lock-in amplifiers was used to measure the
Johnson noise in a wide frequency spectrum, exhibit the characteristics of the Johnson noise, and ob-
tain the Boltzmann constant. The different experimental schemes were adopted for the teaching of the
two grades, which offered the references to Boltzmann constant measurement in the cases of limited
class hours and being performed by more students.

Key words: Boltzmann constant; Johnson noise; lock-in amplifier; remote measurement
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Microwave devices based on ferroic materials and the related simulation

XUE Mingzhu, WANG Aiji, ZHANG Jinxing
(Department of Physics, Beijing Normal University, Beijing 100875, China)

Abstract: With the development of wireless communication technology. the research on the inte-
grated, chip-based, and array-based microwave devices have become intending directions. Under-
standing the basic physical properties of materials,and simulating the related devices can help to pro-
mote the understanding on the atomic scale and then the macroscopic devices, as well as the prediction
of the properties of microwave devices, as is key to promoting the development of microwave technol-
ogy. Starting the basic materials of microwave devices , and the basic physical properties of ferromag-
netic, ferroelectric and multiferroic composite materials and their applications in microwave devices are
discussed mainly. The simulation software of microwave devices were introduced.

Key words: microwave devices; magnetic materials; ferroelectric materials; multiferroic materi-
als; simulation
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