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Magnetosonic rogons in electron-ion plasma
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Abstract Magnetosonic rogue waves (rogons) are investi-
gated in an electron-ion plasma by deriving the nonlinear
Schrödinger (NLS) equation for low frequency limit. The
first- and second-order rogue wave solutions of the NLS
equation are obtained analytically and examined numeri-
cally. It is found that for dense plasma and stronger magnetic
field the nonlinearity decreases, which causes the rogon am-
plitude becomes shorter. However, the electron temperature
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pumping more energy to the background waves which are
sucked to create rogue waves with taller amplitudes.
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The magnetosonic wave is one of the basic low-frequency
modes in electron-ion (e-i) magnetized plasma (Adlam and
Allen 1958; Berezin and Karpman 1964; Kakutani and Ono
1969; Mushtaq and Shah 2005). The magnetosonic waves
play an important role in accelerating the particles, heat-
ing the plasma (Hazeltine and Mahajan 2004; Ohsawa 1985,
1986a, 1986b; Stasiewicz 2007; Matthaeus et al. 2005), and
transport of energy in laboratory, space, as well as astrophys-
ical plasmas (Bittencourt 1986). The magnetosonic wave
is somewhat similar to electromagnetic wave, because the
time varying magnetic field is perpendicular to the direc-
tion of wave propagation but parallel to the magnetostatic
field, whereas the time varying electric field is perpendicu-
lar to both directions of propagation and the magnetostatic
field. The resorting forces in the magnetosonic wave are
the fluid pressure gradient and the gradient of the com-
pressional stresses between the magnetic filed lines. If the
fluid pressure is greater than magnetic pressure then mag-
netosonic wave becomes essentially an acoustic wave. On
the other hand, if the magnetic field is strong and mag-
netic pressure is much larger than the fluid pressure, then
phase velocity of the magnetosonic wave becomes equal to
Alfvén wave velocity propagating in the perpendicular di-
rection. During this decade, there has been much interest in
investigating the nonlinear magnetosonic waves in plasma.
Boldyrev (1998) has investigated the magnetosonic waves
propagating in a multi-ion species plasma perpendicular to
an external magnetic field. It is found that due to the pres-
ence of several ion species, magnetosonic mode splits into
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