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A large number of theoretical and experimental studies lead to the con-
clusion that the fluctuations of the magnetic field observed in magnetically
confined plasmas could provide a major contribution to the enhanced particle
and energy transport. In this context, we present a detailed study of the evo-
lution of the test particles in a spac"e-time dependent stochastic magnetic field.
It is based on an analytical treatment of the Langevin-type equation which de-
scribes the guiding center approximation. Particle collisions are modelled by
a random velocity along magnetic lines and by a small cross-field stochastic
velocity corresponding to the classical diffusivity.

First, a time independent stochastic magnetic field is considered. Our cal-
culations confirm the well-known results of Kadomtsev-Pogutse and Rechester-
Rosenbluth. We also obtain a new form of the diffusion coefficient, valid in the
weakly collisional domain. The effect of the stochastic drifts determined by the
gradients of the magnetic field which are always present along a stochastic mag-
netic line is studied. We show that these stochastic drifts determine an intrinsic
particle-field line decorrelation in any space dependent stochastic magnetic field
and evaluate a new effective diffusion coefficient produced by this mechanism.
A general graph which describes the physical domains corresponding.to the
validity of the various transport regimes is presented.

Next, the influence of an average, macroscopic motion of the plasma (pro-
duced e.g. by a radial electric field) is determined. We show that such an aver-
age motion commonly found in experiments, superposed on the stochastic veloc-
ity of the collisional particle motion in a stochastic magnetic field, has a strong
influence on the effective diffusion coefficient consisting in a significant ampli-
fication. The effect is important both in Kadomtsev-Pogutse and Rechester-
Rosefibluth diffusion regimes and, when the average velocity is large enough,
the diffusion coefficient becomes independent on the collisionality regime.

The last part of this work deals with time dependent stochastic perturba-
tions of the confining magnetic field. The diffusion coefficient of the pa/ticles
is determined as a function of the correlation time of the stochastic field, rc.
It shows a maximum, significantly larger than the diffusion coefficient in time
independent stochastic magnetic field, which is located at a value of TC of the
order of the inverse of the collision frequency.
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