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» From canonical to non-canonical variables in describing laser-plasma
interaction
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We have developed a theory of relativistic ponderomotive force of transversely
localized laser elds which is applicable to a regime where the conventional formula
described in terms of the local eld gradient is hardly applied such that nonlocal and/or
global extent of the pro le becomes important. By nding proper noncanonical
coordinates and gauges in the variational principle and Lie perturbation, we obtained a
new formula for the ponderomotive force involves new terms represented by second
and third spatial derivatives. The force then depends not only on the local eld gradient,
but also on the curvature and its variation. The result can provide a theoretical basis
for describing nonlinear laser-plasma interaction including such nonlocal effects, which
is examined via PIC simulation of laser propagation in a plasma with a super Gaussian
transverse eld prole.

P Response of micro-scale fluctuations to the evolution of MHD magnetic
island
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Nonlinear evolution of microscale turbulence interacting with a naturally growing MHD
magnetic island is simulated based on a Landau-fluid model. Here we report on a new
short wavelength magnetic-island-induced ion temperature gradient (ITG) instability,
which is referred to as sw-MITG mode. It is triggered by a critical threshold of
magnetic island width in multiscale turbulence involving the dynamics of all zonal
modes (namely, zonal flow, field/current, temperature and density). The sw-MITG mode
is characterized by a substantially low stability threshold and a global structure
propagating along the ion diamagnetic drift direction. Its generation results from the
response of microscale fluctuations to turbulent cross-field heat transport associated
with increasing boundary layer width about the island separatrix. Specifically, the
flattening of ion temperature profile inside the magnetic island sharply vanishes while
the density profile flattening persists, suggesting a breakdown of frozen-in law. An
intermittency of heat transport is caused by the sw-MITG mode interacting with
dynamical magnetic island and microturbulence.
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Reversible magnetic reconnection is demonstrated for the first time by means of
gyrokinetic numerical simulations of a collisionless magnetized plasma. Growth of a
current-driven instability in a sheared magnetic field is accompanied by magnetic
reconnection due to electron inertia effects. Following the instability growth, the
collisionless reconnection is accelerated with development of a cross-shaped structure
of current density, and then all field lines are reconnected. The fully reconnected state
is followed by the secondary reconnection resulting in a weakly turbulent state. A
time-reversed simulation starting from the turbulent state manifests that the
collisionless reconnection process proceeds inversely leading to the initial state.
During the reversed reconnection, the kinetic energy is reconverted into the original
magnetic field energy.
[1] A. Ishizawa and T.-H. Watanabe: Physics of Plasmas (2013) 102116.
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P Viscosity Effects on the Explosive Growth Dynamics of Nonlinear Resistive
Tearing Mode
Ahmad Ali(FR#X)

For large values of A’, the X-point configurations collapse to current sheet leading to
the explosive growth of the reconnected flux. In this work, we study this problem
including the viscosity effects on the onset of the X-point collapse and the explosive
growth dynamics of the reconnected flux. Our simulation is based on the reduced
resistive MHD model in slab geometry, involving the viscosity effect. The onset of the
explosive growth phase exhibits a critical magnetic island width A'w.. The value of A'w,
in limit of zero resistivity and the slope of its scaling vs the resistivity, are significantly
modified due to the inclusion of finite viscosity. The viscosity dependence of the
critical island width A'w. is investigated in a broad parameter regime. It is found that
the transition criterion for the onset of explosively nonlinear growth shows a
remarkable scaling change with a turning point P, = 1. The critical island width A'we
quickly decreases with increasing the viscosity for P, < 1. Contrarily, gradually
increases as the viscosity increases in the region of P, > 1. It is observed that the
scaling of linear growth rates of the tearing mode also depends on P, showing the
same turning point of P, = 1. A secondary instability analysis with quasilinear
modifications of the equilibrium current profile due to zonal current shows that the
current peaking is possibly responsible for the onset of the X-point collapse and the
current sheet formation, leading to the explosive growth of the reconnected flux.
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