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Abstract

References

Johnson's equation, also known as cylindrical

Kadomstev-Petviashvili (CKP) equation, is derived

in pair-ion-electron plasmas to study the propagation

and interaction of two solitons. Using a novel gauge

transformation, two soliton solutions of CKP

equation are found analytically by using Hirota's

method and to the best of our knowledge have been

used in plasma physics for the first time.

Interestingly, it is observed that unlike the planar

Kadomstev-Petviashvili (KP) equation, the CKP

equation admits horseshoe-like solitary structures.

Another non-trivial feature of CKP solitary solution

is that the interaction parameter gets modified by the

plasma parameters contrary to the one obtained for

Korteweg de Vries (KdV) equation. The importance

of the present investigation to understand the

formation and interaction of solitons in laboratory

produced pair plasmas is also highlighted.

Application of Pair-ion plasmas

1. Pair ion plasmas are found in astrophysical
environment.

2. Such type of pair-ion plasmas are expected to be
used in synthesis of dimers directly from carbon
allotropes as well as in nanotechnology.

Why we need Pair-ion (Hydrogen/fullerene)plasmas?

electron positron plasmas are also pair plasmas and

exist in astrophysical plasma situation, such as active

galactic nuclei, neutron stars, quasars and pulsar

magnetosphere. Although electron-positron plasmas

can be produced experimentally, the short life time of

e-p plasma and low density production of positrons in

lab make it difficult to analyze various collective

modes. It is necessary for long time scale plasma to

meet the condition that annihilation time scale is many

order of magnitudes larger than plasma period. In

order to overcome this problem fullerene/hydrogen

pair plasmas have been produced.

why Pair-ion-electron plasmas?

In most single or multi-ion plasma the vast

difference between ion and electron mass give rise

to different scales which can be used to disentangle

long and short wavelength phenomena or high or

low frequency modes. Such distinction disappear in

pure pair-ion plasmas where equal masses and

opposite charges collapse the scale.

Its not reasonable to say that there are no electrons

in the system when the densities of ions are very

high. However if the contribution of electrons to

Electrostatic field appearing in plasma is small

compared to contribution of positive and negative ions

then one can say that such a system is pure pair-ion

plasma.
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