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In presence of drifting ions with drift speed exceeding the acoustic phase speed,
electron inertial delay effect facilitates the resonant coupling of the usual fluid
acoustic mode with ion beam mode. It is found that the aforesaid instability arises
out of linear resonance coupling between the negative and positive energy modes.

Boltzman distribution for the electrons upholds the fact that the electrons offer
instantaneous response to any kind of low frequency plasma potential fluctuations.
Recently, the universal validity of such consideration has been found for one beam
plasma system and has been reviewed [1].

The threshold condition for resonance mode instability demands that the plasma
flow velocity should exceed the ion acoustic speed of non-drifting plasmas. Instability
triggered by inertial mass of electron is found be applicable in transonic zone of
sheath edge, solar wind plasma and astrophysical plasma.

We consider a simple two-component unmagnetized and collisionless plasma
system under fluid approximation. The ions are supposed to be drifting with uniform
velocity at around the sonic speed. The desired expression of the dispersion relation
for our interest (as derived and discussed in Ref. 1) can be directly written as given
below: -

…(1)

Now, it can be inferred that eq. (1) represents for a resonantly unstable situation
at Doppler shifted resonance frequency of                           if and only if       <0.
The growth rate for this resonant instability [1] is found to be

…(2)

Laguerre’s method [2] is used to solve the polynomials, derived from the
dispersion equation to depict the nature of unstable mode (beam frame)

…(3)

 Real and imaginary parts of the corresponding complex roots with only positive
imaginary parts are then found to be responsible to give rise to instability. The
average electrostatic field energy stored in a propagating electrostatic wave is given
by the relation [3,4] as follows

…(4)

Now, it is evident that the second term of eq. (3) corresponds to negative
energy mode as because the associated energy becomes negative for            .

Under the cold ion approximation, even the small electrostatic potential will be
able to distort the ion particle motion (quenching), affecting the driving source
flow velocity of the resonant instability under consideration with the time scale in
normalized form in lab-frame as follows

…(5)

It is clear that the quenching time sensitively depends upon two factors, the
perturbation wavelength and the deviation from the resonance point i.e.
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The resonant values of real part of normalized Doppler shifted frequency             in M space for different values of             come
out to be almost the same and is equal to                     . It is in good agreement with the resonance threshold cond-ition as

discussed earlier [1] with analytical method given by

The resonance coupling of positive and negative energy modes is responsible for the growing solution of the acoustic
fluctuations in plasmas with drift motion. The graphical method of dispersion analysis is a successful one. A more vivid
picture of resonant mode-mode coupling of positive and negative energy waves is obtained. Similar situations are likely to
occur in stellar wind plasmas, where, the transonic behavior is brought about by deLaval nozzle mechanism of gas flow
through a tube of varying cross section.
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 Contributed by: Pralay Kumar Karmakar (IASST, Guwahati)

Attention all PSSI members:  ELECTION NOTICE

This is to bring to your notice that the elections to the Executive Council for the term 2004-2006 as allowed for in the
Memorandum of Association of Plasma Science of India (PSSI), is to be held.

As per the Rules and Regulations of the Society, nominations are requested for the following positions of the Executive Council:

President : One Post Vice President : One Post
Secretary : One Post Treasurer : One Post
Councilors : Six Posts

The relevant rules for nomination are reproduced here [Article II, sub clause 2, 3(b) & 3 (c)]:

2. The President, the Vice President and the Secretary shall not be eligible for immediate re-election for the same post.
The Treasurer shall not be eligible for immediate re-election to the same post after serving for two consecutive terms.
3(b)     Nominations for the office bearers shall be made over the signatures of at least two members with voting right.
3(c)     Written consent of the members being nominated shall be obtained for all nominations.

The following schedule shall be observed for nomination:

     Last date for filing nomination                 :         October  1, 2004

     Last date for withdrawing nomination     :         October   8, 2004

We request you to send (mail or fax) nominations for the office bearers so as to reach us positively by October 1, 2004. You
may use the attached nomination form or reproduce the format.

                                                                                                                                 S. V. Kulkarni & J. Govindarajan
                                                                                                                                       Returning Officer, PSSI

Ravikumar
Pralay Kumar Karmakar (IASST, Guwahati)

Ravikumar
Note from the editor

Due to an inadvertant error, the affiliation of the author was wrongly mentioned as IASST. 

The author is affilliated to CCP Guwahati. The error is regretted.

Editor
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PLASMA SOCIETY OF INDIA

NOMINATION FORM 2004-2006

I propose Prof.Dr. /Mr./Ms/—————————————————————————(name of the nominee with

membership no.), ———————————————————————————————————————————

————————————————————(address of the nominee) for the position of ————————————

——————— on the Executive Council of the PSSI for the term 2004-2006

Address: ————————————— Signature —————————————

————————————— Name —————————————

————————————— Membership No. —————————————

E-mail: ————————————— Date: —————————————

I second the nomination of ————————————————————————(name of the nominee), for the position

of —————————————————— on the Executive Council of the PSSI for the term 2004-2006

Address: ————————————— Signature —————————————

————————————— Name —————————————

————————————— Membership No. —————————————

E-mail: ————————————— Date: —————————————

I agree to accept the office of ———————————————————— if elected and to work on the Executive

Council for the term 2004-2006.

Address: ————————————— Signature —————————————

————————————— Name —————————————

————————————— Membership No. —————————————

E-mail: ————————————— Date: —————————————

This nomination should be mailed or faxed to:

S. V. Kulkarni / J. Govindarajan, Returning Officers, PSSI,  PSSI Election 2004

Institute for Plasma Research,  Near Indira Bridge, Bhat, Gandhinagar-382 428 (Gujarat)   Fax: (079) 23969017

Last date for filing nomination:  October 1, 2004


