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Kurgansky et al. 2018, Doklady Earth Sciences

Kinetic helicity in the planetary boundary layer

The movie «Escape Plan»

Sink vortex flow



Mizeva et al, 2009, Doklady Physics

Energy injection rate: e=1
Cross-helicity injection rate: c<1

Shell model simulations of MHD turbulence with cross helicity

forcing

Effect of cross helicity 
in homogeneous isotropic MHD turbulence



Control parameter:

- ratio of cross helicity injection rate to 

total energy injection rate 

DNS of MHD turbulence with cross helicity injection

Simulation parameters:

Periodic domain with a grid 5123 

Forcing at

Solver - pseudospectral code TARANG

(M. K. Verma et al. Pramana,  2013)



Results

Magnetic 
reconnection?!

Silimar effect was observed but not undertood 
in  McKay et al. Phys. Rev. Fluids, (2017)



Magnetic reconnection (2D)

Reconnection – abrupt topology change



The Sun flaring

Reconnecting current sheet behind a 
rising flux rope



Magnetic reconnection in Earth's magnetosphere



Reconnection models
(1957/8) (1964)

The Lundquist number



Reconnection models with instability
Plasmoid instability (the tearing-like)
(Loureiro et al. 2007)           (first known from Bulanov et al 1979)

J

Turbulent reconnection (Lazarian and Vishniac, 1999)



Collected by Nick Murphy
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Cross helicity and reconnection

From DNS



Cross helicity and reconnection in MHD turbulence
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Conclusion
• Cross helicity cascades in MHD turbulence and reverses its sign at 

particular scales in dissipation range.

• Magnetic reconnections occur at the regions of cross helicity 
reverses its sign.

Future study:

• DNS for Pm≠1
• 3D structure of X-point 
• Phenomenology to explain for kr

Titov et al. arXiv:1902.08253


