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Fig.1 The variation of lower limit M,,;, of the allowable Mach numbers with the nonextensive

g-parameter for 3/5 < ¢ < 8
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Fig.2 The variation of upper limit My,.x of the allowable Mach numbers with the nonextensive

g-parameter. (a) 3/5 < g<1land (b)1<qg<8
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Fig.3 The spatial variations of the subsonic ion-acoustic soliton (a) and the corresponding Sagdeev
potential S(¢) (b) for ¢ = 2.2 (dotted line), 2.3 (solid line), and 2.4 (dashed line), respectively, with
M =0.75
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Fig.4 The spatial variations of the supersonic ion-acoustic soliton (a) and the corresponding Sagdeev
potential S(¢) (b) for ¢ = 0.89 (dotted line), 0.9 (solid line), and 0.91 (dashed line), respectively, with
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Fig.5 Spatial profile of the electron density N, for different values of the nonextensive g-parameter, (a)

with the same parameters as Fig.3, and (b) with the same parameters as Fig.4
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Ion-acoustic Solitary Waves in a ¢-nonextensive

Plasma

LIN Fu-jun®  LIAO Jing-jing? ZHU Yun!
(1 School of Science, Jiangxi University of Science and Technology, Ganzhou 341000)
(2 College of Applied Science, Jiangzi University of Science and Technology, Ganzhou 341000)

AsstracT Based on the three-dimensional nonextensive distribution function and
hydrodynamic equations, the effects of nonextensive electron distribution on the struc-

tures and properties of ion-acoustic solitary waves have been studied. It is analytically
derived an equation involving the Sagdeev-type pseudo-potential, which is used to study

the amplitude and width of ion-acoustic solitary waves, and the spatial distribution of
electron number density with different nonextensive parameter q. The numerical results
suggest that the allowable domain where the ion-acoustic solitary waves may exist is

determined by ¢, and the spatial profile of the ion-acoustic solitary waves and electron
density distribution are significantly affected by the electron nonextensive effects.

Key words ISM: kinematics and dynamics, plasmas, wave



