46" EPS Conference on Plasma Physics P5.2024

Instability Threshold of Alfven Waves in a Non-Ideal

Astrophysical Plasma with Quantum Effects

N. Niarad!, A. Mehramiz!, N. Morshedian?

'Physics Department, Science Faculty, Imam Khomeini International University, Qazvin, Iran

’Plasma and Fusion Research School, Nuclear Science and Technology Research Institute,

Tehran, Iran

Abstract: A system of the modified quantum fluid equations has been used for the
investigation of Alfven wave dispersion properties in a non-ideal astrophysical plasma
medium. The dispersion relation is derived by perturbation method in the presence of
dissipative effects, self-gravitational, quantum potentials and electromagnetic forces. The
results show that the presence of the resistivity and quantum force can lead to the instability
of the system. The instability of the waves is increased with decreasing in the wavelengths.
Although, quantum aspects play an important role in the short wavelengths, nevertheless, in
the long wavelengths, quantum effects are negligible. The assumptions and results of the
present study are one of the fundamental interests in the study of astrophysical plasmas such

as molecular-clouds.



