Abstract

Felatrvistic plasmas can be found in nature ez, In supemmovae explosions, in
pulsar and black hole magnetospheres, m the polar cutflows (jets), n the active
galactic muclel, in the prmordial Universe, in cosmuc rays and so on. Artificially.
in laboratories, the development of laser mtensity up to 10 Wiem® confirms the
possiblity to create relativistic electron-positron plasma, now a da}s Previously.
severzl wave dynanmes have been discussed in non-relativistic regimes.

In present m.d'l.r by using lmear kinetic model, the propagation charactenisties of
waves e discussed (amalvtically, mumencally and g;mp]:u.ca]l}} I VArous
relativistic regmmes. Relatmashe plasmas are further donded 1ip to two mam
pategones: (1) degenerate (1) non-degenerate plasmas. Firstly, we have studied the
spectra of the perpendicular propagating Bemstem wave and Exfra-crdinary wave
inulira- relatmaste fully degenerate electron plasma. On conadermg the comtrion
of electons only, the equlibnum particle disinbution function 15 assumed o be
1sotropic. The analy=1s of high frequency spectra of the waves 1= camied out m the
weak propagation £ 3 k. w and in the weak magnetic field | — kowl 3 0 limits.
Secondly, the dispersion relation of the extracrdmary mode in a relativiste
degenerate electron plasma 15 mvestigated on emploving Fermi-Dirac distnbution
at zero temperature. The propagaton charactenistics are exammned in diffevent
relativistic density ranges. The shifting of cutoff poants due to relativistic effects
15 observed analviically and graphically. Non-relativishic and ulta-relatvishc
himiting cases are also presented. Thurdly, the dispersion relaton of obhqualy
propagating Bamsten wave m arelativistic degenerate electron plasma 15 devived.
In particular, the results are obtained in the propagation range &k, = k. with k, &
0. In the high frequency (e * ke v) and weak propagation & % kv or k —
) hoating cases, the generahized results reduce to the Upper hybnd wave for
f' = 0" and Langmmir wave for § = 90 (where 0 is the zyro-frequency and 6’ is
the propagation angle of k with respect to x-axis). The maphcs] analyas s pede m
differert relamishe density mnges with wepedt to 2 dimensionless factor ap =
((8mmgic®)/ (3hng))"".

At the end, the temporal (Landau} dampimg effects for relatvishe wn-magnetized
longitudinal wave 15 loocked for nop-depenerate emvironment under hizh
frequency limat (e ¥ be v} and 1ts sereening length results are retneved under low
frequency (¢ << k. w) ot The graphical trends are discussed m detanl with
respect to a dimensionless factor a. = mge? ke T which provides assistance
to decide the temperature ranges correspond to different relativistic
regimes.



