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ION-CYCLOTRON INSTABILITIES OF MAGNETIC-FIELD-ALIGNED PLASMA  

FLOW WITH TRANSVERSE VELOSITY SHEAR 

V.S. Mikhailenko
1
, D.V. Chibisov

2

1V.N. Karasin Kharkov National University, 61077, Kharkov, Svoboda sq., 4 
2V.V. Dokuchaev Kharkov National agricultural University, 62483, Kharkov reg., p/o Kommunist-1 

The ion cyclotron instabilities in magnetic-field-aligned plasma flow with transverse velocity shear are investigated. The instabilities 

are caused by the transverse to magnetic field velocity shear. When the velocity shear exceeds threshold value the hydrodynamic ion 

cyclotron instability develops in plasma. Below that given threshold two branches of the kinetic ion cyclotron instability in plasma 

are possible. One of them is a modification of the ion cyclotron instability of plasma with parallel current. The cause of the second 

instability branch is a transverse to magnetic field velocity shear. That instability excites even in the currentless magnetic-field-

aligned shear flow. The energy density in the saturation state of the ion cyclotron instabilities is obtained. 

KEY WORDS: magnetic-field-aligned plasma shear flow, ion cyclotron instability, transverse to magnetic field velocity shear. 
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