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Fig. 1. Overview of a plasmaspheric hiss event observed by Van Allen Probe B on 23 May 2015: (a) Ambient electron density;
(b) AE index and SYM_H index; observed power spectral intensity of (c) electric field and (d) magnetic field; (e) converted power
spectral intensity of magnetic field based on the cold plasma dispersion relation; (f) wave normal angle; (g) wave ellipticity;
(h) wave planarity; (i) observed (red) and converted (blue) hiss wave amplitudes. The magenta lines in panels (c)—(e) correspond to
the lower hybrid resonance frequency fiug.

051101-4


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Y B ¥ R Acta Phys. Sin.

Vol. 71, No. 5 (2022) 051101

Variance

10-1
10-2
10-3
21—3
0.02 0.030
0 10.025
_—0.02} 10.020 ¢
5 —0.04t 10.015 =
= 3
—0.06 F {0.010 =
—0.08} 10.005
—0.10 ! ! ! ! ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
1.82.02.224262.830 1.8202224262830 1.820222426283.0 1.82.02.22426283.0
L-shell L-shell L-shell L-shell
Leshell = 1.8—2.1 2.2—2.4 2.5—2.7 2.8—3.0
0.03 . — 0.04
(h) ® ©)
0 1 - 1 - {0.03
§ —0.03 : - 0.02 =
= 5
S
—0.06 - 1 0.01

MLT MLT

P2 WS UL i B R 3 R A U (logyg (Bobs/Bew)) B (a) ¥E S (b) Jr 22 B8 L A MLT B4R —4e 5140455 (c)— () [
ERY 507 22 E A MUT IX B L-shell i —4E 503131 (g)— (3) 7EARNIR] L-shell IX [AIBE MLT By —4E G831/ A

Fig. 2. Global distribution of the (a) mean value and (b) variance of the ratio of observed hiss amplitudes and converted amp-
litudes (logyq (Bobs/Bevt)) as a function of L-shell and MLT; (c¢)—(f) the mean value and variance of the ratio as a function of L-

shell in different MLT sectors; (g)—(j) the mean value and variance of the ratio as a function of MLT in different L-shell ranges.
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Fig. 3. From left to right, global distribution of the mean value and variance of the ratio of observed hiss amplitudes and converted

amplitudes (log; o (Bobs/Bevt)) as a function of L-shell and MLT, in different geomagnetic conditions: (a)—(c) mean value; (d)—(f) va-
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Abstract

Electron scattering caused by plasmapheric hiss is the dominant mechanism that is responsible for the
formation of slot region (1.8 < L < 3) between the Earth’s inner and outer radiation belts. The cold plasma
dispersion relation of plasmaspheric hiss is widely used to quantify its scattering effect on energetic electrons.
However, the existence of hot plasmas in the realistic magnetospheric environment will modify the dispersion
properties of plasmaspheric hiss. According to Van Allen Probes observations, we select all hiss events in the
slot region and compare the observed hiss wave amplitudes with the converted hiss wave amplitudes deduced
from cold plasma dispersion relation and electric field observations, and then study the dependence of the
applicability of cold plasma dispersion relation of slot region hiss on spatial position and geomagnetic activity.
The results show that the cold plasma approximation tends to overestimate the amplitude of slot region hiss.
The difference between the observed amplitude and the converted hiss wave amplitude has a strong day night
asymmetry. However, it shows a slight dependence on the level of geomagnetic activities. In addition, we find
that the converted wave magnetic field intensity is significantly lower (higher) than the observed magnetic field
intensity at lower frequencies (higher frequencies), which indicates that the cold plasma approximation generally
overestimates (underestimates) the scattering effects of hiss waves on the lower (higher) energy electrons in the
slot region. Our study confirms that the application scope of the cold plasma dispersion relation of slot hiss has
strong spatial and frequency limitations, which is of great importance in deepening our understanding of the

dynamic evolution of electrons in the slot region.
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