
 Solitary structures associated with parallel whistler field at magnetopause 

 Jyoti1, Suresh. C. Sharma1, R.P. Sharma2 
1Department of Applied Physics, Delhi Technological University, Shahbad Daulatpur, 

Bawana Road, New Delhi-110042, India 

2Centre for Energy Studies, Indian Institute of Technology, Delhi, Hauz Khas, New Delhi-

110016, India 

Email-id: jyotirani1506@gmail.com 

             Suresh321sharma@gmail.com 

            rpsiitd@gmail.com 

Abstract 

In this study, we report the observations of solitary structures associated with whistler parallel 

field in magnetopause. The beam-driven whistler-mode dynamical equation has been put up 

with the expectation that it will expand from noise level due to beam energy to large amplitude 

and then localize due to nonlinear effects due to ponderomotive force. Thus, whistler waves 

will ultimately occur in a turbulent state. For this, the model contouring the dynamics of 

nonlinear interaction between the high-frequency whistler wave and low-frequency ion 

acoustic wave (IAW) dynamics in a magnetized plasma. The presence of IAW in the 

background is thought to be the source of whistler wave dynamics density perturbation. When 

the ponderomotive nonlinearities are included in the whistler dynamics, the model equations 

of whistler and IAW turn out to be a modified Zakharov system of equations. Numerical 

simulation has been carried out with the help of pseudospectral method and finite difference 

method to study the effect of nonlinear interaction between these waves which results in the 

formation of localized structures. The results of the numerical simulation show that the intense 

localized structure and power spectra are considered to be responsible for the heating and 

acceleration of plasma particles. The electric field power spectra exhibit the scaling 3/2k in 

the inertial range and 0.8k  the dispersive range. The transverse scale size of the localized 

structure is of the order of electron inertial length. 

 

 



References  

Zhao et al. (2021), Observations of the beam-driven whistler-mode waves in the magnetic reconnection region at 

the dayside magnetopause Journal of Geophysical Research: Space Physics, 126, 

https://doi.org/10.1029/2020JA028525. 

Matteini et al. (2017), electric and magnetic spectra from MHD to electron scales in the magnetosheath, MNRAS, 

466, 945 https://doi.org/10.1093/mnras/stw3163. 

 

  


