SAP-1 AAPPS-DPP2018

27 Asia-Pacific Conference on Plasma Physics, 12-17,11.2018, Kanazawa, Japan

AAPPS .

DPPN

Small amplitude waves, firehose and mirror instabilities in polytropic quantum
plasma
R. K. Chhajlani! and R. P. Prajapati’
'Retired Professor, School of Studies in Physics, Vikram University, Ujjain-456010
2Department of Pure and Applied Physics, Guru Ghasidas Central University, Bilaspur-495009

e-mail: chhajlanirk@yahoo.com

The small amplitude quantum magnetohydrodynamic
(QMHD) waves and linear firehose and mirror
instabilities in dense quantum plasma have been
investigated using generalized polytropic pressure laws.
The QMHD model and Chew-Goldberger-Low (CGL)
set of equations are used to formulate the basic equations
of the problem. The general dispersion relation is derived
using normal mode analysis which is discussed in parallel,
transverse, and oblique wave propagations. The fast, slow,
and intermediate QMHD wave modes and linear firehose
and mirror instabilities are analyzed for isotropic MHD
and CGL quantum fluid plasmas. The firehose instability
remains unaffected while the mirror instability is modified
by polytropic exponents and quantum diffraction

parameter. The graphical illustrations show that quantum

corrections have a stabilizing influence on the mirror
instability. It is also observed that the growth rate
stabilizes much faster in parallel wave propagation in
comparison to the transverse mode of propagation.

The quantum corrections and polytropic exponents
also modify the pseudo-MHD and reverse-MHD modes in
dense quantum plasma. The phase speed (Friedrichs)
diagrams of slow, fast, and intermediate wave modes are
illustrated for isotropic MHD and double adiabatic MHD
or CGL quantum plasmas, where the significant role of
magnetic field and quantum diffraction parameters on the

phase speed is observed.



