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Characteristics

Electron—ion plasma

Dusty plasma

Quasi-neutrality condition
Massive particle charge
Charge dynamics
Massive particle mass
Plasma frequency
Debye radius

Particle size

E x By particle drift
Linear waves
Nonlinear effects
Interaction
Crystallization

Phase transition

nep = Zilin
qi = Zje

gj = constant
e

Wi

ADe

uniform

ion drift at low By
[IAW, LHW, etc

A solitons/shocks
repulsive only

no crystallization
no phase transition

Zango + nen = Zinip
lgal = Z4e 2 g;
dqq,/df = net current
nig 3> mj

@pd < Wpi

ADi € Ape

dust size distribution
dust drift at high By
DIAW, DAW, etc
DA/DIA solitons/shocks
attractive between grains
dust crystallization
phase transition
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Shuttle exhausts dirty ice 5% 1073 3 x 104
Terrestrial acrosol  Al,O3 spheroid 0.1-10 10~ 10_1p—6
Micrometeoroid 60% chondritic, 5-10 10~ 10_10-7

30% iron—sulfur—nickel,
10% silicates
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program dusty plasma

implicit none

integer::m,j
real::t0,tt,x0,y0,w0,h,k,m1,m2,m3,m4,n1,n2,n3,n4,a,b,gama,w

! kkhkkkkkkhkhkhkhkkkkkkkhkkhkkhkkhkkhkkhhhkhkhkhkhkkhkhkkhkkhkkhkkhkkhkkhkhkhhkhkhkkhhhhikhkkkhkkkkkk

| R R R A R A R R R e e R R R A AR AR R R R R R R R R R R R R R R R R R R R R R R e R

real,allocatable,dimension(:)::x(:)
real,allocatable,dimension(:)::y(:)
real,allocatable,dimension(:)::t(:)

iakalaiaialaialelaialaiaiaiaialaiolalslalalalalalaiaiaiaialalaiaialalaiaiaialeialolalalaialel

Open (), file='E:\payanname\A  Van der Pol-Mathieu equation for the
dynamics\y.txt',status="replace)

Open (Y file='E:\payanname\A  Van der Pol-Mathieu equation for the
dynamics\x.txt',status="replace)

Open  ((Y,file='"E:\payanname\A  Van der Pol-Mathieu equation for the
dynamics\t.txt',status="replace)

A A A A AAAAA A A AAAIAHAAIHAAAAIAAK

print*,'enter the intial valu x0,y0'

read*,x0,y0

print*,'enter the a,b number’
read*,a,b

y1



print*,'enter the h number’
read*,h

print*,'enter baze zamani t0,tt
read*,t0,tt

print*,'enter step m'
read*,m

print*,'enter w0 number’
read*,w0

print* 'enter gama’
read*,gama

R R o R R R R R R R R R AR R R AR R R R R R R AR R R R R R R R R R =

R o o o o o R A R R R R R R R R
k=(tt-t0)/m

allocate(y(m))

allocate(x(m))

allocate(t(m))
X(1)=x0
y(1)=y0
t(1)=t0

| faad

do j=1,m-1

w=w0**2*(1+h*cos(gama*j*Kk))

n1=k*y(j)

m1=k*(a-b*(x(1)**2))*y()-w*x()

n2=k*(y(j)+m1/2)
m2=k*(a-b*(x(j)+n1/2)**2(*y(j)+m1/2)-w*(x(j)+n1/2)
n3=k*(y(j)+m2/2)
m3=k*(a-b*(x(j)+n2/2)**2*(y(j)+m2/2)-w*(x(j)+n2/2)
n4=k*(y(j)+m3)
m4=k*(a-b*(x(j)+n3)**2*(y(j)+m3)-w*(x(j)+n3)

| R T A R T o T e R R R R T R R AT (AT (RAT T AT T R T

A%



y(j+1)=y(j))+(m1l+(2*m2)+(2*m3)+m4)/6
X(j+1)=x()+(n1+(2*n2)+(2*n3)+n4)/6
t(j+1)=j*k

[k ek ok ek ok Aok
write(1,*)y(j+1)

write(2,*)x(j+1)

write(3,*)t(j+1)

end do

close(1)

close(2)

close(3)

end
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Abstract

In this study, the properties of dusty plasma and its applications, the
behavior of dust particles in a dusty plasma, the forces acting on dust
particles in dusty plasma waves (linear and nonlinear) and their dispersion
relations is studied. It is shown that the presence of dust particles, causing
coupling between the different waves in dusty plasma, which in this thesis
are two types of acoustic fashion in a dusty plasma uniform, non-magnetized
and has been dealing with weak coupling. Through the Maxwell-Boltzmann
distribution equation for the density of electrons and ions and Fourier
transform wave dispersion is obtained.

After the introduction of linear waves and dispersion equations and
results, waves have discussed that domain are sufficiently large so that the
non-linear properties can not be ignored. In this section of the fluid equations
using the equation Korteweg—de Vries deficit disorder (kdv) have
diminished. These equations were solved by changing the independent
variables and applying boundary conditions. Suggested solutions to these
equations indicate that acoustic and acoustic-ion modes with different
domain names for soliton propagation kdv be enhanced. The breadth of the
scope of the waves on the plasma parameters o (ratio of ion temperature to
electron), the density of dust particles and quantum agent (H) is studied. Also
charged dust particles using dynamic equation in dusty plasma Van der Pol -
Mathieu (VDP) solutions derived the equation has a swing that will
eventually lead to differential equations, numerical solution using Runge-

Kutta method of order ¢ was studied and the corresponding graphs.

Keywords: Dusty Plasma, Acoustic Waves, Acoustic-lon Waves, Soliton
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