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Experimental Study on the Properties of
Helicon Mode Whistler Waves

TANG Lei  ZHANG Qiaofeng LU Quanming
GAO Xinliang  KE Yangguang

(School of Earth and Space Sciences, University of Science and Technology of China, Hefei 230026)

Abstract Whistler waves, as common plasma waves, play an important role in the Earth’s inner magne-
tosphere. Through the interaction of whistler waves and particles, some electrons can be accelerated to
relativistic energy, and another part of the electrons are scattered into the loss cone and settled into the
atmosphere to form diffuse auroras. The whistler wave is a right-handed polarized wave whose equiphase
plane is usually considered to be a plane in space plasma. In recent years, ground plasma experiments
are becoming an important means to study the excitation and propagation of whistler waves. In the
Keda Linear Magnetized Plasma device (KLMP) at the University of Science and Technology of China,
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a magnetic loop antenna is used to excite plasma waves and a 3D magnetic probe is used to measure the

evolution of wave magnetic field. The measurement results show that the antenna has excited a right-

handed polarization wave with a helical equiphase plane. The helicon waves modules are m=0 and m=1

according to different antenna settings. By calculating the wavelength and frequency of the waves, it is

confirmed that the helicon waves can satisfy the dispersion relation of whistler waves, laying the founda-

tion for further research on whistler waves in plasma experimental devices.

Key words

measurement
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Fig. 2 Magnetic field diagram of the helicon waves and the magnetic field measurement results in the zy plane.

(a)~(c) m=0 helicon waves, and (d)~(f) m=1 helicon waves. (a) and (d) are the magnetic field diagram,

(b) and (e) are the change of B, with time, (c¢) and (f) are the change of B, with time
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