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ABSTRACT INTRODUCTION
The theoretical model for electrostatic ion cyclotron (EIC) wave is proposed in this | ' The most prevalent state of matter in the cosmos is plasma, with dust being another
present paper. Analytical analysis and numerical calculations using the kinetic theory | | widespread occurrence. As a result, it's not astonishing that a study of "dusty plasmas" is
model have been used to find out the growth rate and unstable mode frequency of | | recommended in several astrophysical settings[1,2]. Dust is present in the plasma
EIC V\{aVGS for current experirnental settings. The disperston relation for the same _has environment, therefore affecting the overall charge neutrality condition. The
been inferred. The dust grain parameters are studied in our proposed theoretical | | Electrostatic lon-Cyclotron Instability (EICI) is one of the fundamental modes when the
model and |t_was found that It affects the propertles O_f waves. The IONEE L of plasma Is magnetized, and the electrons drift along magnetic field lines. The EIC wave
d_ens_lty and size ef dust particles on EIC wave Is examined. It was observed \_/vrth the propagates approximately perpendicular to the magnetic field B. The EIC is a field-
rise in dust density, the growth rate of the wave decreases. The results obtained are | | aligned current-driven instability with one of the lowest threshold drift velocities among
analogous to the experimental observations. current-driven instabilities[4].
MODEL RESULTS
= We have considered a system In which magnetized dusty plasma Is
" 1 " 1 " 1 " _Ai " " 3.0
Immersed In a_statlc uniform r_nagn_etrc f_|eld B, In the z-direction. _Thls As the number of dust particles
system comprises three species, I.e., Ions, eIectrons and negatlvely increases, the number  of 254
charged dust grains with equilibrium densrtlesn n and n and their accessible electrons per dust
respective velocities Vi, Ve and Vy . The mass, charge and temperature of grain falls, implying that the dust 201
ions, electrons and dust grains are denoted by (m e and T, ) particles collectively have a huge 5154
(m,,—e and T,) and, (Mg, Qq and Td)respectlvely demand for electrons. The =
= An eIectrostatic potential perturbation is defined by average dust grain charge 1.0
decrease, and as a result, the
¢ = d, exp[ (a)t k Y- k z)] growth rate decreased. 051
= The density perturbation response can be governed by e T T 0 7e 20 x10°
nY(cm)
f Od 35 Fig.1: The normalized growth rate variation with the
_[_” dust grain number density of the EIC wave.
= The EIC wavellneardlspersmn reIatlon IS given by it could be explained that when .
g(a), k) =1+ y relative density ratio grows, the o
“ electron plasma density falls in |
Where ¢ = e,1 and dust gralns comparison to the ion plasma 1.2-
2 i 11 | density. The effective mass m; =-- Fos-
g(w,k):1+ prze 1+i\/; +2§0p2' 1_r‘1 o 1-1 +i @ r‘oe—éz of an ion is smaller than m, for =
KVie | K Vie | KV | O — A b K, Vi 1| | greater values of &, and as a result 007
Where @, = @ — K Uy of ther_r greater movement, wave 0.3
iy generation gets enhanced.
= The real frequency is given as @, = o, (1+A) 0l— A : —
Where - . °
A — Fll Our results are In good Fig.2(a): The normalized growth rate as a function of
~ T / 2T \ agreement  with  the relative density of negatively charged dust grains.
1-T 0 4 1114 e Chow and Rosenberg? -~
b T\ 4zne” results. N
- - 144 ..
The growth rate expression is as follows :
B ; N Fig.2(b): Variation of the '861'3'
205 (0, —K, Uy, ) | 260p, (@, )F of 22 normalized real frequency with & 12
I 2y Kk v | I 22 k v. © S respect to the relative density of
W, = _\/; te 22 LE t L negatively charged dust grains and 1.1
200, r W, | 2a)pd the inset of Fig. 2(b) shows the -
(2y2 1 2 3 results of Chow and Rosenberg In T
L t (a)r — Wi ) r i the absence of an electric field. 5
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