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> Generalized cross-helicity in non-ideal
magnetohydrodynamics

https://doi.org/10.1017/5002237782300123X

This work investigates the constancy of the topological invariant, denoted the
non-barotropic generalized cross-helicity in the case of non-ideal
magnetohydrodynamics (MHD). Existing work considers only ideal barotropic
MHD and ideal non-barotropic MHD. Here, we consider dissipative processes in
the form of thermal conduction, finite electrical conductivity and viscosity and
the effect of these processes on the cross-helicity conservation. An analytical
approach has been adopted to obtain the mathematical expressions for the
time derivative of the cross-helicity. Obtained results show that the generalized
cross-helicity is not conserved in the non-ideal MHD limit and indicate which
processes affect the helicity and which do not. Furthermore, we indicate the
configurations in which this topological constant is conserved despite the
dissipative processes.
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> Non-specular ion reflection at quasiperpendicular
collisionless shock front
https://doi.org/10.1017/5002237782300096X

The structure of a collisionless shock affects ion motion in the shock front and is
affected by the formed ion distribution. In high-Mach-number shocks, a
significant fraction of incident ions is reflected by the macroscopic electric and
magnetic fields in the shock front. lons are non-specularly reflected by the
combined electric deceleration and magnetic deflection. Here, a first analytical
description of the non-specular reflection is presented. The contribution of the
increasing magnetic field is evaluated and shown to enhance reflection. The
distribution of non-specularly reflected ions ahead of the ramp is calculated and
their velocities at the re-entry to the shock are found numerically. Dependence
on the angle between the shock normal and the upstream magnetic field vector
is illustrated.

f(z,v,), normalized f(z,v,), normalized

backstreaming ions

0.5



https://doi.org/10.1017/S002237782300123X
https://doi.org/10.1017/S002237782300096X

f(x,v,), normalized f(z,v,), normalized

e .

-1 -09 -08 -07 -06 -05 -04 -03 -02 -0.1 o -1 -09 -08 -07 -06
z/(Vu/Qu) E

05 -04 -03 02 -01 0
z/(Vu/)

> Nonlinear Evolution of a 3D Inertial Alfvén Wave and Its

Implication in Particle Acceleration
https://doi.org/10.1007/s11207-016-0870-9

A model for the acceleration of charged particles by field localization is
developed for the low-B plasma. For this purpose, a fractional diffusion
approach has been employed. The nonlinear interaction between a 3D inertial
Alfvén wave and a slow magnetosonic wave has been examined, and the
dynamical equations of these two waves in the presence of ponderomotive
nonlinearity have been solved numerically. The nonlinear evolution of the
inertial Alfvén wave in the presence of slow magnetosonic wave undergoes a
filamentation instability and results in field intensity localization. The results
obtained show the localization and power spectrum of inertial Alfvén wave due
to nonlinear coupling. The scaling obtained after the first break point of the
magnetic power spectrum has been used to calculate the formation of the
thermal tail of energetic particles in the solar corona.
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Collaborations
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Awards and
Recognitions

e Best Poster Award: 29th National Symposium on Plasma Science &
Technology, Mahatma Gandhi University, Kerala (Dec 2014)

e Shri Hoti Lal Upadhyaya Memorial Scholarship: M.Sc. (F) (2010)

o Received official institutional appreciation for consistently positive student
feedback and teaching effectiveness (MITS, Gwalior).




