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1. The reflective non-symmetric (gyrotropic) stochastic magnetic hydro-
dynamics (MHD ) turbulence is investigated by a quantum-field (QF) theory 
method including a renormalization group (RG), tha t has been successful-
ly applied to the fully developed HD turbulence [1,2] and to the ordinary 
(reflective symmetric) MHD turbulence [3]. 

2. The study of the behaviour of various correlation functions in the in-
ertial (Kolmogorov) interval is the main aim of our research. In terms of QF 
theory formalism the correlation functions are usually functional averages 
with the statistical weight expS, where S is the action of the Q F MHD. In 
ref.[3] a multiplicative renormalizability of the QF MHD has been proved. It 
means tha t all ultraviolet divergences in the diagrams of Per tubat ion theory 
for correlation functions of velocity and magnetic field has been eliminated. 
The RG analysis in the first (one-loop) approximation leads to two infrared 
critical regimes, where the correlation functions have scaling behaviour. 

3. In the gyrotropic quantum-field MHD additional ultraviolet diver-
gences occure in the correlation functions, namely in the correlation (re-
sponse) functions < v 'b > , < b'v > on the corresponding initial QF 
theory with an action 

v'£>VYv' b ' £ b b b ' v ' £ v b b ' b ' i ^ v ' /r Λ S = + + + + v'[-dtv + ί /Δν 

- ( v V ) v + (bV)b] + b'[-dtb + uvAb - ( v V ) b + ( b V ) v ] 

Here v ' , b ' are some auxiliary fields, D = < F F > is 2 x 2 mat r ix of the 
noise correlators of the external random forces F. They have Gaussian dis-
tr ibutions and simulate the stochasticity of the problem - the interaction of 
velocity pulsations and magnetic fluctuations with mean flows. The mag-
netic field is measured in Alfvén velocity units, u is the inverse magnetic 
P rand t l number (PN) . 
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As a result new terms wii/Ab and w2vAv must be put into the initial 
MHD stochastic equations to eliminate the mentioned additional ultraviolet 
divergences: 

-dtv + ^ Δ ν + wxvAb - (Vv)v + (Vb)b - Vp = F v , (1) 
-dtb + uuAb + w2vAv - ( V v ) b + ( V b ) v = F b , (2) 

where w2 are the new inverse gyrotropic PN. The new terms in Eqs. 
(1), (2) correspond to: 
* the generalization of momentum density flux tensor Π^ in the equation 
dtVi + d jUi j = 0 , which leads to the Navier-Stokes equation, it means to 
add the pseudotensor wii /(Vibj + V j t ; ) to Π^ ; 
• the generalization of the Ohm law in a moving fluid, j = σ ( Ε + ( l / c ) [vb] ) , 
which leads to the dissipation with the magnetic viscosity η = c2 /Απα = uv, 
it means to extension of j by the additional term —{if /c)rotw , ?/ — w2v. 

4. The physical region of allowed values of PN's {u, wj, w2} follows 
from the analysis of the gyrotropic system stability with respect to small 
pertubat ions. So u > — 1 , u > W\W2 , 4w\w2 > — (1 — u)2. In the gyrotropic 
MHD turbulence, the solution of RG equations proves the existence of two 
stable at tractive asymptotic regime. For both stable fixed points ( the trivial 
Gaussian point with u* = 0 and the Kolmogorov point with u* = 1.393 ) 
w i — w 2 — valid. It has also been proved by the numerical solution 
of the corresponding Gell - Mann - Low equations. A very large at t ract ive 
region for the Kolmogorov fixed point has been demonst ra ted [4]. 

5. Note tha t in the gyrotropic MHD, (as in the ordinary MHD), also 
rotor-like terms are generated in the correlation functions. These terms lead 
to instabilities in the theory and to increasing magnetic field fluctuations. 
The theory is stabilized by the spontaneous occurence of a nonvanishing 
homogeneous mean magnetic field [5,6]. 
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