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Abstract
The so-called -effect for large scale fields occurring in turbulent MHD flows is a typically invoked mechanism for mean field generation in all astrophysical objects such as stars, planets, accretions disks, galaxies etc. Although the resistivity of the fluid tends to damp the magnetic fields growth it is helpful in generation of the large scale electromotive force. However, high resolution simulations of [1] show that the resistivity is not a necessary factor for large scale field generation. Here it is demonstrated that there exists a mechanism for mean electromotive force generation based on interactions of turbulent small scale fields, which does not require the resistivity to operate and which is potentially very effective.
INTRODUCTION
The mean field theory [2, 3] is most commonly used to describe large scale magnetic fields in natural systems. It is based on the following induction equation for magnetic field averaged over a statistical ensemble [image: image2.png](B)



 resulting from the Maxwell laws and the Ohm’s law,
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The ensemble average removes the quickly varying in space and time turbulent fluctuations in magnetic and velocity fields, [image: image5.png]B'
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, leaving the fields [image: image9.png](B)
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 which possess only slowly varying components. The averaged interactions of small scale fluctuations generate a large scale electromotive force (EMF) [image: image13.png](u' X B")



, which is a physical foundation of the mechanism of generation of the large scale magnetic fields.
THE NEW MECHANISM
In [4] it was shown, that the mutual interactions of unstable tidal modes lead to generation of the electromotive force and consequently, the possibility of exciting the magnetic dynamo instability, i.e. large scale magnetic field generation through the well-known -effect. It was also demonstrated for the first time, that the magnetic dissipation (i.e. the fluid’s resistivity) is not necessary for generation of the electromotive force. A new mechanism of the EMF generation was found, based on interactions between two eigenmodes with the same wave-vector and the EMFs were calculated, generated by both, the resonance modes excited through the parametric instability mechanism and horizontal modes excited by interactions of the Coriolis force and strain in the basic elliptic flow. 
The theory of [4] is further developed in here on general grounds for arbitrary basic flow [image: image15.png]


 and geometry. It is demonstrated that in the double limit [image: image17.png](B) -k < Uy [/up/L
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 , where k is the wave-vector, [image: image21.png]


 is the background rotation and L is the length scale in the system, the large scale electromotive force induced via interactions between fluctuations oscillates on a timescale much larger than that of the mean magnetic field and hence can lead to mean field dynamo.

The new mechanism of EMF generation based on the interactions between fluctuations of the velocity and magnetic fields with the same wavelength of a structure resulting from superposition of at least two different eigenmodes can be particularly effective in systems with degenerate (multiple) eigenvalues. In such case the superposition of eigenmodes associated with one eigenvalue and their nonlinear interactions result in the EMF growing in time as t to a power dependent on multiplicity of the eigenvalue, which enhances the mean field dynamo action. In the case of negligible resistivity of the fluid, extracts the new mechanism by eliminating the mean EMF generation through resistive phase shift between velocity and magnetuc fields the large scale elctromotive force induced in systems with multiple eigenvalues takes the forllowing form
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 are constants and the subscripts [image: image27.png]
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 at the fluctuating velocity and magnetic fields correspond to two different eigenmodes assiciated with the same eigenvalue. The EMF obtained in such a way grows linearly in time, however, in the case of higher multiplicites of eigenvalues in the problem the dominant contrbution to the mean electromotive force will grow as a higher power of t. A thorugh analysis of this new mechanism may allow for determination of its role in generation of astrophysical large scale magnetic fields.
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