Journal of Research on Many-body Systems, Volume 11, Number 1, spring 2021 128

Quantum hydromagnetic waves in a spin complex
plasma

Ahmad Mehramiz™, Hossein Lotfi Gougarchin'?, Babak Mohammad Hosseini*
Department of Physics, Faculty of Science, Imam Khomeini International University, Qazvin, Iran
2Faculty of Physics, Tabriz University, Tabriz, Iran

Received: 22.07.2018  Final revised: 26.01.2020  Accepted: 26.04.2021
Doi link: 10.22055/JRMBS.2021.16811

Abstract

In this paper, the hydromagnetic waves are studied in a degenerate complex magnetoplasma
environment taking into account the quantum forces related to the electron spin and the quantum
potentials of the ions and electrons. To this end, a modified quantum fluid formalism including
the quantum density fluctuations and spin magnetization energy is employed to analyze the
dispersive properties of the wave modes. The results show that the presence of dust particles as
well as quantum corrections significantly alter the behavior of the waves. In other words, the
dispersion of waves decreases with the mass of dust particles. Also, the corrections due to the
density fluctuations of ions and electrons have significant effects and introduce non-linear terms
in the dispersion relation. In addition, the effect of the electron spin reduces the contribution of
other quantum potentials on the dispersion of wave modes. Finally, some special limiting cases

are discussed.
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