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Fig. 1. Variation of the real dispersion frequency with the
wave number k and drift velocity v determined by Eq. (14)
for @ = m/3. Other parameters are given in Eq. (11).
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Fig. 2. Variation of the real dispersion frequency with the
wave number k and obliqueness angle 6 determined by Eq.

(14), and the parameters given in Eq. (11).

W/, AE van =~ 2.5 x 106 Hz [l 5 35 B f /M, 15
MG K. BEE & RBG KmiE K, I TROEH. M
WAz HoAh S B, AR A1 L5 SR AR L.

ERFEENRE, BYURENOHOCR LA E
B 515 RGEA A, s BLEE N T LA, AT I
M RGERAE MR s %, BRARE
B, NARREMIRZ . HILEH, & FSE b
A lf 2 R RS A A HE X AR AT IR R G
P LM HAT F .

B3 (14) A58 6 BIUR AR BB 580 & A AR EE ng 1A
tt, 0 =n/3, XN HA S0 W (11) 20

Fig. 3. Variation of the real dispersion frequency with the
wave number kand the dust density nq determined by Eq. (14)
for = n/3. Other parameters are given in Eq. (11).
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Fig. 4. Variation of the real dispersion frequency with the
wave number k and magnetic field Bg determined by Eq.

(14) for 0 = n/3. Other parameters are given in Eq. (11).
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Fig. 5. Variation of the imaginary dispersion frequency with
the wave number kand the collision frequency vg, determined
by Eq. (15) for 6 = /3. Other parameters are givenin Eq. (11).
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Fig. 6. Variation of the shock wave @1 with the dust density
ng by Eq.(18) for k2 = 10, k3 = 1. Other parameters are
given in Eq. (11).
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Fig. 7. Variation of the shock wave @1 with the collision
frequency vg, by Eq.(18) for ke =10, k3 =2. Other

parameters are given in Eq. (11).
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Fig. 8. Variation of the shock wave &1 with the drift velo-
city v by Eq.(18) for k2 =5, k3 = 2. Other parameters
are given in Eq. (11).
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Fig. 9. Variation of the shock wave &1 with the magnetic
field Bo by Eq.(18) for k2 = 10, k3 = 1. Other parameters
are given in Eq. (11).
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Fig. 10. Profile of the explosive wave @2 by Eq. (19) with
ka=2, ks =1, ng=12x10"%cm3 (solid line), and
ng = 1.4 x 108 cm™3 (dash line). Other parameters are
given in Eq. (11).
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Fig. 11. Profile of the explosive wave ®o given by Eq. (19)

with ky =2, ks=1, vg =10Hz (solid line), and
Vgn = 3 X 108 Hz (dash line). Other parameters are given
in Eq. (11).
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Fig. 12. Profile of the explosive wave P2 given by Eq. (19)
with k=2, ks=1, v=103cm/s (solid line), and
v=10%cm/s (dash line). Other parameters are given in
Eq. (11).

5 AREM
T 3 B I A AN E P T DA B A B AR 1Y
— SR T, A S LI AN, AR R . % R
SRR AR RAELAE SN 12207 (9) IURRE T, iR
AL EEE MRS (16). #8778 (16) BUr—ik, 153
(k3 — gsk1)® + (g1ks + gok1) P>

+ (gsk + 94k3) 0D + g2kiksOf® = 0. (20)

600

500

400

Dy

300

200

100

13 (19) B IE W Do MEE WG L Bo FZE L. X I HY
B N ka=2, k=1, Bo=108G (5£4k), fl By = 3x
10% G (&), HAZH W (11) K

Fig. 13. Profile of the explosive wave @2 given by Eq. (19)
with ke =2, ks3=1, Bgp=108G (solid line),
Bp =3 x 108 G (dash line). Other parameters are given in
Eq. (11).
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Drift wave in strong collisional dusty magnetoplasma’
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Abstract

The study about the wave mechanism of magnetized dusty plasmas has important value to related
experiment, industrial processing and exploring celestial space. The linear and mnonlinear fluctuation
characteristics of the nonuniform magnetized dust plasma system are researched in this paper. For the
homogeneous external magnetic field and the nonuniform environment with density and temperature gradients,
a two-dimensional nonlinear dynamic magnetoplasma equation is derived considering the strong impact between
dust and neutral particles. The linear dispersion relation is obtained by the linearized method. There are both
the damping wave causing by strong collision and the harmonic wave by particle drift. Employing the typical
numerical parameters for analysis, the results display that the quantum parameter modifies the system lengths;
the real wave frequency is proportion to the drift frequency; the imaginary wave frequency has complex
relationship with the collision frequency between dust and neutrals, and the collision of particles causes the
dissipation effects to the system. Besides, the analytical solutions of drift shock wave and explosive wave are
solved by function change method. The variation about the electrostatic potential with the main physical
parameters is discussed in detail. It is shown that the strength of the electrostatic shock wave and the width of
the explosive wave increase with increasing the dust density and magnetic field intensity, decrease with
increasing the collision frequency, change with the drift velocity. When the space-time phase is small, the
electrostatic potential changes quickly; once big enough, the potential tends to be stable value and reaches
stable state eventually. Finally, the stability of the system is discussed. It is found that the dusty charge,
quantum parameter, drift velocity all appear in the disturbed solution. All these results in the paper show that
the strong collision effect, quantum effect, particle drift and magnetic field all play important role to the

generation, evolution and stability of drift waves.
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