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- Cross-helicity effects
- Transport enhancement and suppression
- A self-consistent model

- Numerical simulation



a and cross-helicity effects (Yokoi, GAFD 107, | 14,2013)
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Cross-helicity distribution
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Self-consistent model

mean fields
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turbulent statistical quantities

(KE%<U/2+

N Oxb
W = (u-b')

KR = <u’2

N —

b/2>

) 1

o)

au/a ab/a
ew = (V4 A) <—8xb I >]

\ [H=(-u" '

+b’-j’)]

ab/a
Oxb

turbulent electromotive force
(u’ X b’} = —0J+~Q + aB

Reynolds (+ turb. Maxwell) stress
. b/ab/ﬁ>:|

o e D
-<- B
W0 = - S + M 4 [TQ° +T7

S :mean velocity strain
M :mean magnetic strain
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Transport enhancement and suppression

broad distribution
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Extension to LES
is straightforward
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laminar reconnection turbulent reconnection
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turbulent diffusion
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Basic equations to solve

Mean fields 4th-order Runge-Kutta scheme in time
95 4th-order centered difference in space
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Turbulent quantities
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with K. Higashimori & M. Hoshino, 2013

Initial Conditions

Adiabatic index: v = 5/3 0.5 0.10

Initial plasma beta (inflow region) : 3, = 0.5 0.0

Boundary conditions: Periodic in both X andY

> 0.0 000 Jvy
Number of grids: 2048 x 512
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10 Only the portion of the
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with small magnetic field perturbation in order to initiate reconnection
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3D simulation
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Mean fields
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Turbulent statistical quantities
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Mean induction equation
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Mean momentum equation
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