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The fluid model describes plasma in terms of quantities like density and average 
velocity around each position. 
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The collisions are so frequent 

�The MHD fluid theory encloses the regime of scalar pressures for 
both electrons and ions.

�The MHD model can be applied only for low frequency phenomena
providing the concept of Alfven wave and magneto sonic waves.
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In the absence of collisions the usual scalar pressure be replaced 
by a pressure tensor due to the presence of strong magnetic field

nn I P) p (p p||⊥ ⊥− + =

Multiple Coulomb force dominates over the Charge neutral interaction force

#  Solar wind#  Interstellar Space# Nebula
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The pressure equations in terms of pressure component, magnetic field and 
density are given as
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where I is unit dyadic and n is the unit vector along the magnetic field.
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MHD approximationCollision dominated plasma

CGL approximationCollisionless plasma in presence
of strong magnetic field
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Polytrope modelTransition zone where plasma is
neither fully collisional nor   
collisionless

0 =��
�

�
��
�

�⊥
ν ε

ρB
p

dt
d0

||
= ��

�

�
��
�

�
−α β

ρB
p

dt
d

Whereν ε β αand , ,are the polytropic indices.



A dusty plasma is collection of free electrons and ions with some additional 
charged dust grains of micron size. A dusty plasma also satisfies the usual 
quasineutrality condition as
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�Nanoscale technology[H. G. Craighead, Science 290, 1532 (2000)]
�Microelectronic devices[P.A. Markovich et al., S/C Eqn., Springer-Verlag NY 1990]
�Laser Fusion[S. H. Glentzer et al., Phys. Rev. Letters, 98, 065002 (2007)]
�Dense Astrophysical System[C. Kouveliotou et al., Nature, 393, 235 (1998)] 



1.Effect of dust temperature on radiative condensation instability 
of self-gravitating magnetized dusty plasma
R. P. Prajapatiand R. K. Chhajlani, Physica Scripta81, 045501 (2010)

2.  Effect of Hall current on Jeans instability of magnetized 
quantumviscousplasma
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3.  Effect of magnetic field on Jeans instability of quantum dusty 
plasma: Application in white dwarf star
R. P. Prajapati and R. K. Chhajlani,Acta Technica(2010) [In Press]

quantum viscous plasma
R. P. Prajapati and R. K. Chhajlani, Physica Scripta 82, 055003 (2010)
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Any self-gravitating object opposes the excess gas pressure 
due to self-gravitation. This causes collapse of the object and 
triggers an instability called Self-gravitational or Jeans 
instability. 
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S. Chandrasekhar, Hydromagnetic and Hydrodynamic Instability, Oxford (1961).



1.Self-gravitational instability of rotating anisotropic heat-
conducting plasma
R. P. Prajapati et al., Physics of Plasmas15, 012107 (2008)

2. Self-gravitating rotating anisotropic pressure plasma in 
presence of Hall current and electrical resistivity with 
generalized polytope laws
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R. P. Prajapatiet al., Physics of Plasmas15, 062108 (2008)

3. Self-gravitational instability of rotating viscous Hall plasma 
with arbitrary radiative heat-loss functions and electron inertia
R. P. Prajapati et al., Astrophysics & Space Science327, 139 (2010) 
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The instability at the interface of two superposed fluids of different densities 
in which the heavy fluid is supported by the light one is generally known as 
R-T instability. 
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1. Kelvin-Helmholtz and Rayleigh-Taylor instability of two superposed magnetized 
incompressible fluids with suspended dust particles
R. P. Prajapatiet al., Z. NaturforschA64a, 455 (2009).

2. Kelvin-Helmholtz instability of magnetized plasmas with surface tension and dust particles
R. P. Prajapatiand R. K. Chhajlani, J. Physics Conf. Ser.208, 012078 (2010).

3. Kelvin-Helmholtz instability of anisotropic pressure plasma using generalized polytrope laws
R. P. Prajapati et al.,J. Phys. Conf. Ser. 208, 012077 (2010).

4. Kelvin-Helmholtz and Rayleigh Taylor instability of two superposed fluids with suspended 
dust particles flowing through porous media

16

pggp
R. P. Prajapatiand R. K. Chhajlani, Journal of Porous Media13,765(2010).

5. Rayleigh-Taylor instability of two superposed magnetized fluids with suspended dust particles.
R. P. Prajapati et al., Thermal Science14,11 (2010).

6.   Effect of surface tension and rotation on Rayleigh-Taylor instability of two 
superposed fluids with suspended dust particles
P. K. Sharma, R. P. Prajapatiand R. K. Chhajlani,Acta Physica Polonica118, 576 (2010).

7.  Effect of pressure anisotropy and flow velocity on Kelvin-Helmholtz instability of 
anisotropic plasma using generalized polytrope laws
R. P. Prajapati and R. K. Chhajlani, Physics of Plasmas 17, 1 (2010).
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