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We have critically evaluated the Comment by Ciol
and found that it neither criticizes our work1 nor adds more
to the physics/understanding of the Jeans instability in p
tially ionized, self-gravitating magnetized dusty plasma.
merely contains a summary of the authors’ previously p
lished results,2–4 which are not pertinent to our work.1 In the
following, we present a summary of our paper1 and contrast
our work1 with those of Ciolek and co-workers.2–4

Let us first critically examine the works of Ciolek an
co-workers mentioned in the Comment. We found that
one2 of their works~which, according to Ciolek and us, is th
closest to ours1!, Ciolek and Mouschovias2 considered a
multicomponent plasma containing the inertialess d
grains, the electrons, the ions, and the neutrals, and exam
the effects of the dust grains on theself-initiated formation
and contraction of cloud cores due to the ambipolar dif
sion in a magnetic molecular cloud. On the other hand, w1

have considered a nonuniform self-gravitating dusty mag
toplasma composed of the electrons, the ions, the neut
and the massive~in comparison with the electron, ion, an
neutral masses! and negatively charged dust grains who
mass density is much larger than that of the ions or the n
tral atoms, and have investigated theinstability of dust-
associated electromagnetic wavesin our dusty plasma sys
tem. The other major points in which our dusty plasm
model1 differs from the multicomponent plasma model
Ciolek and Mouschovias2 are as follows.

~1! We have considered extremely massive, charged
grains and have taken into account the effects of
self-gravitational field on the dust grains. On the oth
hand, Ciolek and Mouschovias2 have considered inertia
less dust grains and have neglected the effects of
self-gravitational field on the dust grains. It is not re
sonable to neglect the inertia of the dust grains which
typically much heavier than the ions or the neutral
oms. The self-gravitational force also acts on the d
grains.

~2! We have considered the effects of the ionization and
recombination on the self-gravitational instability in
partially ionized dusty plasma, while Ciolek an
Mouschovias2 have neglected the effects of the ioniz
tion and the recombination without any justification.

~3! Ciolek and Mouschovias2 have assumed that the ele
trons, the ions, the neutrals, and the dust grains h
common temperature~i.e., Te5Ti5Tn5Td , whereTe ,
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Ti , Tn , andTd are the temperatures of the electron, t
ion, the neutral, and the dust grain, respectively!. In
practice, it is not reasonable to takeTe5Ti5Tn5Td . In
our analysis, we have used a reasonable approxima
Ti>Tn@Td .

The method of our analysis1 is completely different from that
of Ciolek and Mouschovias2 who introduced dimensionles
free parameters and explained their results of the s
initiated formation and contraction of cloud cores in terms
those parameters. We1 have made a normal mode analysis
our linearized system of equations and derived a new dis
sion relation. The latter is analyzed both analytically as w
as numerically to demonstrate the existence of new regi
for the magnetic Jeans instability involving the dust gra
dynamics in a partially ionized, self-gravitating, nonuniform
dusty magnetoplasma. Hence, the time and space scal
our newly found instability are totally different from wha
have been reported earlier.5 We stress that previou
studies2–5 have not investigated the magnetic Jeans insta
ity including the combined effects of electromagnetic a
self-gravitational interactions in a partially ionized magn
tized plasma/dusty plasma/molecular clouds, within
framework of a plasma model that is similar to ours. T
results, which are found from our investigation,1 but not
from that of Ciolek and Mouschovias,2 are as follows.

~1! A new growing dissipative magnetic Jeans-type insta
ity, which is due to the combined effects of the se
gravitational and drag forces, has been found to exis
a self-gravitating, uniform dusty magnetoplasma~with
an incompressible neutral fluid!.

~2! The effect of the plasma density inhomogeneity on t
dissipative magnetic Jeans-type instability has be
found to introduce a real frequency. We have shown t
for kcd,vJd ~wherek is the wave number,cd is the dust
acoustic speed, andvJd is the Jeans frequency for th
dust particles!, the electromagnetic mode becomes u
stable due to the combined effects of the se
gravitational field and collisions of the dust particles
ions with stationary neutrals, and that forkcd.vJd this
will be a damped mode due to the collisional effect.

~3! The combined effects of the dusty plasma and the neu
fluid dynamics have been found not only to play an im
portant role in destabilizing the magnetic Jeans insta
ity, but also to introduce a new mode. It has been sho
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that this mode disappears if the combined effect is
glected. It has also been shown that forvJn.kv tn

~wherevJn is the Jeans frequency for the neutrals a
v tn is neutral thermal speed! this new mode become
unstable when the opposite Jeans criterion@i.e., k2(VsA

2

1v tn
2 ).vJ

2] ~whereVsA is the sum of the dust-acoust
speedcd and the dust-Alfve´n speedVA) is satisfied.

~4! It has been shown that as we increase the neutral fl
mass density~keeping the other parameters constan!,
the critical value of the wavelengthlc ~the minimum
value of the wavelength for which the electromagne
perturbation mode suffers magnetic Jeans instability! is
shifted to lower values.

~5! It has been shown that the effects of the ionization p
the stabilizing role, whereas those of the recombinat
play the destabilizing role.

The statement~made by Ciolek! that the exact problem we
studied1 was solved by Ciolek and Mouschovias2–4 years
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ago, is, therefore, fallacious. In fact, a close inspection
earlier works of Ciolek and Mouschovias2–4 as well as the
present Comment of Ciolek reveals that these are not rel
to our investigation1 at all.
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