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Test using DNS (Yokoi & Balarac, 2011)

α and cross-helicity effects

mean vorticity

(Yokoi, GAFD 107, 114, 2013)
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Extension to LES
is straightforward
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: mean velocity strain
: mean magnetic strain

(Yokoi & Hoshino, PoP, 2011)
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laminar reconnection turbulent reconnection turbulent diffusion
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(Yokoi, Higashimori & Hoshino, 2013)

(Higashimori, Yokoi & Hoshino, 2013)
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Turbulent quantities

Mean fields 4th-order Runge-Kutta scheme in time
4th-order centered difference in space

Basic equations to solve
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Adiabatic index: 

Initial Conditions

Initial plasma beta (inflow region) :

Boundary conditions: Periodic in both X and Y

Number of grids: 2048 x 512

Only the portion of the 
simulation box Y<0, are 
shown in the results.

with K. Higashimori & M. Hoshino, 2013

Y Y

with small magnetic field perturbation in order to initiate reconnection
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Turbulent energy Turbulent cross helicity

3D simulation
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Mean fields
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Turbulent statistical quantities
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Mean induction equation

Reference

Modulation

c.f.

Turbulence
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Mean momentum equation

Reference

Modulation

Mean Lorentz force

Turbulence

Turbulence
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