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3.1. Introduction
The anomalous transport issue was analyzed for different regions and regimes of the plasma in tokamak with special attention for ITER. 

A large part of the study is centered on the application and generalization of our previous results on random linear multiplicative processes [1]. The particle transport driven by turbulent noise was studied by this class of stochastic modeling.  By using the results on the large deviations of the theory of the random multiplicative processes, the systematic study of the stochastic version of the linear stability analysis was started. 

The long-range correlations were studied by extension of the results from [1] to the study of random multiplicative non-linear processes in the complex plane. Particle transport in turbulent electrostatic field with long-range correlations was studied by the spectral methods from the abstract ergodic theory. By the extension of the methods from [1] to higher dimension three-dimensional linear model of the edge plasma turbulence was obtained.  A stable numerical approximation scheme for the Landau collision term in the gyrokinetic equation, compatible with the existing semi -Lagrange code, was obtained by using stochastic methods.

The impurity transport in tokamak plasmas was studied by analyzing the influence of the collisions and radio frequency heating in ion cyclotron range.   

For the anomalous transport in tokamak plasma was obtained useful results for the qualitative cross-check of the numerical models of the first principle simulations, including ITER. The construction of a model for the movement of ions in a stochastic anisotropic magnetic field taking into account for the magnetic stochastic drifts was done. This model can be applied directly for the movement of ions in SOL. The test particle diffusion in an electromagnetic stochastic field was studied in the framework of the decorrelation trajectory method. In this kind of stochastic field we have started the study the trace test-particles in this environment, in order to determine the mean square displacements and the radial and poloidal diffusivities using the numerical method and the decorrelation trajectory method (DCT). The comparison of the results obtained by these two methods might then allow us to confirm the DCT approach results. These results are important for “Validation of physics-based transport models” and “Plasma edge characterization and modeling”, objectives for ITER.

Some features of the anomalous transport were studied using mathematical models which involve the fractional calculus and the hysteresis technique. The aim of the research is to understand if the memory effects might be responsible for some phenomena observed in experiments, for example for the sawtooth crash of the central temperature in ASDEX-Upgrade tokamak.
3.2. Results obtained in 2008
3.2.1. Foundation of numerical methods for stochastic linear stability studies. 
The linearization method is a standard method for the study of the stability of the confined plasma in tokamaks. In this work we begin the elaboration of stochastic version of this method, starting from our previous work [1]. In the works [2, 3] the effects of the stochastic perturbations produced by the long range effects in the plasma turbulence on the linearized equation of motion was studied by reduced models, in one and two dimensions. It was proved that in the framework of linear approximation new effects appears: In the classically deterministic stable case, when the system is subjected to multiplicative noise, large fluctuations appears, whose probability density function has a heavy tail.  In the case of deterministic unstable case the stochastic and deterministic results qualitatively agree. When saturation terms are included in the model new mechanism for stochastic stabilization was obtained. From these result a new numerical method for the data processing was elaborated, by extending results from [4]. It is designed to fit the parameters of our mathematical model of stochastic instability study, by using time series from physical or numerical experiments. The outcome is a critical exponent that characterizes the degree of robustness under perturbations of given dynamical system. The study of stochastic stability is essential in the first principle modelling of the large tokamaks.

3.2.2. Characterization of long-range correlations and multi-scale physics in L-mode plasmas and during edge improved confinement regimes.  (Preferential support, AS-5)

The effect of the long-range spatial correlations of the stochastic electric field on the impurity transport. Particle transport in the frozen turbulence with long-range correlations.

The problem of transversal particle transport in constant magnetic field and random electric field was studied, with special focus on the evaluation of the fraction of permanently trapped particles. The correlation function of the electric field in this model was supposed isotropic, homogenous and with long range spatial correlations: power law decay at infinity with exponent less or equal 2. By suitable Hilbert formalism rigorous lower bounds on the fraction of trapped particles was obtained. Partial results are reported in [5]. 

Stochastic models of the long-range correlations, self-similarity, multi-scale physics, intermittency, in the plasma edge plasma turbulence. 

Previous stochastic linear model [1] was generalized [6] as follows. The phase space   was extended, removing the overdamped approximation. The additive term is nonlinear. The driving noise is Gaussian with long-range correlations. This model predicts the occurrence of spatially coherent structures that can be identified with streamers that dominate the edge plasma transport.  This study will be continued.

3.2.3. Study of the statistical properties of the intermittent events in the edge plasma turbulence. Analytic models of the intermittency in the plasma edge transport.  
Reduced stochastic model that describes the edge plasma intermittency was elaborated [2, 3, 6], by using results from [7]. The model contains a random linear multiplicative term and a general nonlinear random additive term. In the framework of this model was proved that the probability density function of the large amplitude events has an algebraic integrable singularity. The exponent of the singularity has a remarkable universality property. It is completely determined by two parameters of the model: the mean value   and the zero frequency power spectrum of the driving multiplicative noise. It is independent from the additive noise and other, infinite number of parameters of the driving multiplicative noise. Asymptotic estimates in the large time limit and convergence results of the time dependent probability density function to the stationary  probability density function were obtained. New mathematical methods that characterize the approach to stationary state were elaborated, by the use of the Lebesgue spaces with exponent less then one. The study of the statistical properties of the intermittent events in the edge plasma turbulence is essential in the evaluation of the intermittent heat loads on the plasma facing components of large tokamaks. 

3.2.4. Ion density perturbation profile due to ITG in plasma with ICRH.
The purpose of the study is to describe the combined effects on the ions transport of ITG instability and resonant interaction between ions and waves in the ion cyclotron range of frequencies (ICRF) [11], [12]. The issue is important in establishing a more realistic dispersion relation for ITG instability because ICRH will be one of the most important mechanisms to heating plasma in ITER. We consider for ICRF a wave defined by a single toroidal mode number and a single frequency (single wave mode) and the equilibrium magnetic field is toroidal axisymmetric described by the standard model. In quasilinear approximation the deviation from equilibrium distribution function is written as a sum of radio-frequency heating response and the response in absence of rf heating. In the case when the deviation from equilibrium is not too large, the combined distribution function response of turbulence and heating was evaluated using the quasilinear wave-particle interaction operator. The density perturbation corresponding to this combined response was analyzed using the relation dispersion for ITG. The results have benefits of collaboration with ULB. The milestone will continue in 2008.

3.2.5. New models for turbulence and zonal flow generation. Study of ion diffusion taking into account for the stochastic magnetic drift.

We have started with the construction of a model for the movement of ions in a stochastic anisotropic magnetic field taking into account the magnetic stochastic drifts. This model can be applied directly for the movement of ions in SOL. In order to obtain the semi-analytical expression for any relevant averaged quantity, the decorrelation trajectory method (DCT) was fully implemented. Because the analytical expression for the averaged quantities cannot be obtained for the entire range of the turbulence, a relatively difficult numerical treatment must be used (from numerical point of view this involve 5-fold numerical integrals). In order to evaluate any relevant physical quantity, a numerical code (FORTRAN 90 compatible) was developed. The numerical results, obtained till now [13, 14], show for the magnetic Kubo number Km=1 that the value of the asymptotic radial diffusion coefficient is smaller if the stochastic anisotropy is present. The asymptotic poloidal diffusion coefficient increases if the anisotropy parameter increases in the investigated range: [0.2, 2]. The trapping effect is present only if the anisotropy parameter is greater than 1. For the magnetic Kubo number Km=2, the same drift parameter Kdr and different values of the stochastic anisotropy parameter, the radial asymptotic diffusion coefficient decreases when the anisotropy parameter increases and the poloidal one increases in the same conditions (see e.g. figure 1 for some similar cases). Because of the non-linear complex combination of the parameters, which describe the turbulence level, the anisotropy of the turbulence and de parameter of the drift, we obtained a first estimation/prediction for different regimes related to zonal flow generation/suppression.

This work is in progress and is done in collaboration with Dr. B. Weyssow from Universite Libre de Bruxelles.
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 Figure 1.  . The diffusion coefficients, the radial Lagrangian correlation and the total average velocity for Km=2 and Kdr=0.2 and different values of the stochastic anisotropy
3.2.6. Statistical study of test particles and heat transport in given turbulent fields
Milestone: Study of the diffusion in an electromagnetic stochastic field using the TURBO code.

The test particle diffusion in an electromagnetic stochastic field was studied in the framework of the decorrelation trajectory method. We have considered that both the electric and magnetic fields are stochastic with different correlation lengths and time. We have considered in the model that the electrostatic potential and the magnetic potential are stochastic but stochastically uncorrelated. This kind of analysis is fundamental for gaining a proper understanding of many hot plasma experiments that operate naturally in such conditions or use external coils to generate electromagnetic stochasticity. Only the auto-correlations were taken into account for future studies. This statement was verified by using the TURBO code developed at Universite Libre de Bruxelles. We investigated (with TURBO) two-dimensional turbulence produced into a box of 512 x 512 modes by taking ab initio the kinematical viscosity equals to the magnetic diffusivity. We solved the full MHD equations by choosing some different type of forcing. The different but fixed energy and helicity injection rates in a shell of wave vectors were considered in order to evaluate the correlation tensors. 

We have concluded that for the electric and magnetic potentials the order of magnitude of the cross-correlations is much smaller than the auto-correlations [15-17]. Thus, this conclusion will be used as starting point for further studies like test particle movement in various combination of the stochastic fields. The other system of equations was prepared for the numerical study: the movement of the test particle in a stochastic electromagnetic field that is introduced in the problem as a solution of the magneto-hydrodynamics equations. A friction force, which is considered as a deterministic quantity and proportional with the relative velocity, was added to the Lorentz force expression. We have used partly the computer facilities of ULB-VUB, Belgium, in collaboration with Dr. D. Carati, Ph D Bogdan Teaca and the research group from ULB, Belgium. 

3.2.7. The study of the anomalous transport using fractional models.


The research performed in 2007, concerning the mathematical basis of the study of the magnetic field in tokamak using the Hamiltonian formalism and the mapping techniques, was continued in 2008. The main results concerning the accuracy of some mapping techniques were published in [18] and the construction of explicit near-symplectic mapping for generic Hamiltonian systems with the utilization of Lie transforms was presented in [19]. The documentation for the study of the anomalous transport using models that take into account memory effects was accomplished. 


A fractional model (D. del Castillo Negrete, Phys. Plasmas 13, 082308 (2006)) was used in order to describe the heat transport. This model was adapted for the ASDEX-Upgrade’s configuration and its systematic study will be accomplished in 2009.
A particular model, proposed for the study of the sawtooth crash of the central temperature in ASDEX-Upgrade tokamak, was systematically studied. The model is based on hysteresis which arises due to the fact that the value of the current density gradient (approximated, for the H-mode discharges studied here, by the temperature gradient) at the 
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surface required to turn on the instability is greater than the gradient required to maintain the instability once it is turned on. The model is inspired from the system proposed by K. Itoh, S-I. Itoh, and A. Fukuyama, (Plasma Phys. Control. Fusion 37, 1287 (1995)).

Experimentally inferred values for the heat conductivity in the ramp up and the crash phase were used. The system of equations has two free parameters: the strength of the source
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. By changing these two parameters one can try to reproduce the experimental the full cycle of the sawtooth crash in ASDEX Upgrade. It was observed that the model reproduces correctly the two time scales of the sawtooth crash in ASDEX Upgrade tokamak: (the slow rise time around 7 ms and the rapid crash time around50
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A systematic study of the dependence of the sawtooth’s full cycle upon the parameters values was accomplished. It was observed that it is possible to regulate the width and the height of sawtooth peaks by changing the values of the parameters 
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. For example larger 
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 values shorten the sawtooth period, but larger 
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 values prolong it. 

Detailed computations and results were presented in [20], [21]. The research concerning the importance of the memory effects in explaining some phenomena which are experimentally observed in tokamaks will continue in 2009.
3.2.8. Stochastic models of ELM’s. Numerical study of higher dimensional stochastic models of ELM’s.
Linearized approximation of three-dimensional stochastic ELM models was studied. For solvability reasons isotropic models were considered. The numerical study of the resulting high dimensional stochastic finite difference equations was studied under the assumptions of temporally uncorrelated driving noise. The spatial correlations were restricted only to invariance under translation requirement. The resulting equations were studied by recent mathematical methods, used in the study of the Anderson localization [8], which allowed reducing the problem of numerical simulation to root-finding problem. It was found that lower dimensional approximations cannot reproduce the entire phase portrait of the three dimensional homogenous and isotropic models.

3.2.9. Studies of core impurity transport in tokamak plasmas with different dominant core turbulence. 

 Milestone 1: Influence of the collisions in the gyrokinetic simulations on the impurity transport.

The low dimensional version of the GYSELA code [9, 10] was adapted to the qualitative study of the impurity transport. The effect of the different approximations of the Coulomb collision term on the impurity transport results to be indirect. This effect is manifest through modification of the frequency and wave number spectrum of the turbulent electric field. When the collision term was replaced by its linear approximation, the intensity of fluctuations decreased and the spectrum was shifted to higher wave numbers. An optimised mathematical algorithm, for extracting the frequency and wave number spectrum, from simulated or experimental spatial and temporal series, was elaborated, in order to speed–up the impurity transport direct numerical simulation. Studies on this subject will be continued.

Milestone 2: Impurity density perturbation profile for ITG instability in plasma with radio-frequency heating.

In the frame of the quasilinear transport kinetic theory the radial variation of alpha particle density due to Ion Temperature Gradient (ITG) instability in plasmas with ion cyclotron resonance heating (ICRH) was analysed. The combined effect of ITG instability and resonant interaction between an impurity species and waves in the ion cyclotron range of frequencies was analysed to answer the question how the impurity density profile is modified for plasma with ICRH by the ITG instability. The issue is important in establishing a more realistic dispersion relation for ITG instability because ICRH will be one of the most important mechanisms to heating plasma in ITER. A heating deposition profile for Tritium in JET obtained from numerical simulation was well approximated by an analytical expression [22]. Then the radial profile of the poloidal velocity variation for alpha particles and number particle density was evaluated. This subject will continue in 2009.

3.2.10. DCT method vs. numerical calculation for different models

Milestone: Trace of test particles in stochastic field
The diffusion study of an ion in a stochastic magnetic field with curvature is treated starting from Langevin equations of the guiding center and applying specific approximations. This model can be applied directly for the movement of ions in tokamak edge.  Because the Corrsin approximation ignores the trapping effect, which necessarily exists in relatively strongly turbulent plasma, the method of the decorrelation trajectories was applied. In order to evaluate any relevant physical quantity, a numerical code (FORTRAN 90 compatible) was developed. In the present study we analyzed the influence of the magnetic Kubo number and the drift Kubo number on the diffusion of ions when the stochastic magnetic drifts are taken into account. It was shown that the stochastic drifts provide a decorrelation mechanism of the particles from the magnetic lines. We have also started the numerical creation of a stochastic electromagnetic/ electrostatic field environment, together with a background magnetic anisotropic magnetic field. In this kind of stochastic field we will study the trace test-particles in this environment, in order to determine the mean square displacements and the radial and poloidal diffusivities using the numerical method and the decorrelation trajectory method (DCT). The comparison of the results obtained by these two methods might then allow us to confirm the DCT approach results [23-24]. This work is in progress and will be done in collaboration with Dr. Heinz Isliker from Astronomy Laboratory, Section of Astrophysics, Astronomy and Mechanics, Dept. of Physics, University of Thessaloniki, Greece.

3.3. Conclusions
By using the method of stochastic differential equations and by extending our previous results the milestones 2.1-2.3 were attained. The milestone 2.1, as a general mathematical study of the stochastic instability analysis will be closed. The results will be used in more specific models. The study of the reduced models of ELM’s (milestone 2.8) will be also closed. The edge plasma turbulence, and implicitly the ELM phenomena, will be studied by alternative methods. 

The study of the long-range correlations (2.2), the study of statistical properties of the intermittent event in the edge plasma turbulence (2.3), and the study of the improvements of the gyrokinetic code (2.9, 5.2), will be continued.
Specific codes were developed [in collaboration with ULB, Belgium and Dept. of Physics, University of Thessaloniki, Greece] in order to evaluate the diffusion coefficients for different stochastic models related to the tokamak plasma. We have used in our various analyses the decorrelation trajectory method and the direct numerical simulations (the numerical simulations will be performed mostly using the computing facilities of ULB-VUB Belgium). A comparison between the results obtained by these two different methods was done and a good qualitatively agreement was emphasized. 

By using mathematical models which fits experimental data it was proved that the memory effects can be responsible for some phenomena observed in experiments. For example the sawtooth crash of the central temperature in ASDEX-Upgrade tokamak was reproduced by a model which involves the hysteresis-type memory effects.

These results are in agreement with the tasks assumed the Contract of Association in 2008.

3.4. Next steps
The study of the long range correlations (2.2) will be continued by the study of the generalized form of the intermittency model, based on previous results on random multiplicative processes. The parameters of the intermittency model, elaborated previously in 2008, will be fitted in order to reproduce the experimental data. In this end previously elaborated numerical methods, related to signal processing will be adapted. Milestone 2.3 will be continued by the generalization of the stochastic one and two component models of noise driven intermittency. The intermittent character of the edge plasma turbulence will be quantified by the adimensional exponent of the singularity of probability density function. Milestones (2.9, 5.2), related to the gyrokinetic simulations will be continued by the study of the linear approximation of the Landau collisional term.
Specific models and codes for particles and energy transport in edge tokamak will be developed. Diffusion coefficients will be calculated by decorrelation trajectory method and direct numerical simulation for the proposed models and different autocorrelations of the stochastic electrostatic (or magnetic) potential. 

The study on impurity density perturbation profile for ITG instability in plasma with radio-frequency heating will continue with analyses of fluid models vs kinetic models describing the density perturbation profile and convection of impurities driven by ITG instabilities.
The study of the sawtooth crash of the central temperature in ASDEX-Upgrade tokamak using some models that involves memory effects of hysteresis type will be continued.
The evolution of the stochastic magnetic field during the crash stage of the sawtooth instability will be studied using an approach based on a mapping technique. This method, combined with the constraints on the magnetic fluxes provided by the theories of the sawtooth instability, will be able to generate poloidal cross sections of the magnetic field topology during the crash phase of the instability that have behavior similar to the experimental ones.

The configuration of the magnetic field during the sawtooth crash will be also studied using a model that involves the energy source, the magnetic field disturbance and the pressure gradient.

3.5. Collaborative actions 

3.5.1 Collaboration M.Ed.C, University of Craiova - U.L.B. Brussels, Department of Statistical and Plasma Physics. (G. Steinbrecher, B. Weyssow)

Subject: Exact results on stochastic processes used in the study of edge plasma turbulence.

Previous collaboration with ULB was continued. Previous results on the linear random multiplicative processes were generalized to the case of quasi-linear random multiplicative processes. The previous restrictions of the random multiplicative models on the overdamped approximation were removed.  These results were used in the elaboration of reduced models of the edge plasma turbulence.

New results on the robustness of chaotic dynamical systems, that generalize the well-known structural stability of the C-systems, were obtained. These results were used in the study of particle transport driven by stochastic electric filed with long- range correlations.

Part of these results was obtained along the mobility at ULB for 30 days (03/07/2008 – 1/08 /2008).

3.5.2 Collaboration M.Ed.C, University of Craiova - CEA Cadarache, (G. Steinbrecher, X. Garbet)

Subject:  Stochastic processes used in numerical methods and particle transport 
 
Previous collaboration with IRFM/SCCP/GTTM from CEA-Cadarache was continued. One of the main problems to be solved was the compatibility of the numerical implementation of the collision term with the previous semi-Lagrangean approximation method used in the previous gyrokinetic code [9,10]. In the existing version, without collision term, the approximation is second order in the time step. This particularity and the exact   conservation laws must be preserved by numerical implementation of the collision term. This problem was solved by stochastic interpretation of the collision term and by using the results from the works [1] and [6].  Intermittence effects in the edge plasma turbulence were studied by stochastic modeling with the use of results from random multiplicative processes. New rigorous results on stochastic processes of interest in fusion plasmas were obtained. The final form of paper containing exact results was elaborated. 

Part of these results was obtained along the mobility at CEA Cadarache for 41 days (03/11-13/12/2008).

3.5.3. Collaboration Association EURATOM-Etat Belge U.L.B.  and  M.Ed.C, Univ. Craiova.  (M. Negrea, I. Petrisor and B. Weyssow)
Subject: New models for turbulence and zonal flow generation.  Study of ion diffusion taking into account for the stochastic magnetic drift.

Because of the non-linear complex combination of the parameters, which describe the turbulence level, namely the anisotropy of the turbulence and de parameter of the drift, we obtained a first estimation/prediction for different regimes related to zonal flow generation/suppression. This milestone is in progress.

3.5.4. Collaboration Association EURATOM-Etat Belge U.L.B. and  M.Ed.C, Univ. Craiova.  (M. Negrea, I. Petrisor, B. Teaca, D. Carati and B. Weyssow)

Subject: Statistical study of test particles and heat transport in given turbulent fields. Study of the diffusion in an electromagnetic stochastic field using the TURBO code.

Thus, this conclusion will be used as starting point for further studies like test particle movement in various combination of the stochastic fields. The other system of equations was prepared for the numerical study: the movement of the test particle in a stochastic electromagnetic field that is introduced in the problem as a solution of the magneto-hydrodynamics equations. A friction force, which is considered as a deterministic quantity and proportional with the relative velocity, was added to the Lorentz force expression. This milestone is in progress and part of it was done during the mobility in the period 05 March- 06 April 2008 at ULB Belgium.

3.5.5. Collaboration Association EURATOM-Etat Belge U.L.B. (Dr. Boris Weyssow), Dr. Heinz Isliker from Astronomy Laboratory, Section of Astrophysics, Astronomy and Mechanics, Dept. of Physics, University of Thessaloniki, Greece and  M.Ed.C, Univ. Craiova.  (M. Negrea and I. Petrisor)
Subject: DCT method vs. numerical calculation for different models.Trace of test particles in stochastic field

In a stochastic electromagnetic field we studied the trace test-particles in this environment, in order to determine the mean square displacements and the radial and poloidal diffusivities using the numerical method and the decorrelation trajectory method (DCT). The comparison of the results obtained by these two methods might then allow us to confirm the DCT approach results. This work is in progress.

3.5.6. Collaboration Association EURATOM–Hellenic Republic, National Technical University of Athens, and  M.Ed.C, Univ. Craiova, (D. Constantinescu, Y Kominis, K Hizanidis)
Subject: New mathematical techniques for the study of the magnetic field in tokamaks using the mapping techniques  

A new, explicit near-symplectic mapping technique for the study of the generic Hamiltonian systems was elaborated. The explicit mappings were compared to their implicit counterparts, which use mixed-variable generating functions, in terms of conservation of invariant quantities, calculation speed and accurate construction of Poincar´e surfaces of sections. The comparative study considered a wide range of parameters and initial conditions for which different time scales are involved due to large differences between internal and external frequencies of the system. The results were published in J. Phys. A: Math. Theor. (Y Kominis, K Hizanidis, D Constantinescu and O Dumbrajs,  Explicit near-symplectic mappings of Hamiltonian systems with Lie-generating functions, J. Phys. A: Math. Theor. 41 (2008) 115202)

3.5.7. Collaboration Association Euratom–University of Latvia, Technical University of Riga, Latvia, and the ASDEX-Upgrade team and M.Ed.C, Univ. Craiova, (D. Constantinescu, Olgierd Dumbrajs). 

 
Subject: The study of the influence of some memory effects on some features of the heat transport in ASDEX-Upgrade tokamak . 

The modifications of the central temperature in ASDEX-Upgrade tokamak were systematically studied using mathematical models with take into account  some memory effects: a fractional model (D. del Castillo Negrete, Phys. Plasmas 13, 082308 (2006)) was used for the description of the heat transport and a new model which involves hysteresis effects was built in order to explain some features of the sawtooth crash of the.central temperature. It was proved that the hysteresis model is adequate to fit some data obtained in ASDEX-Upgrade experiments. The main results were presented in the work-shop “Anomalous transport in plasma fusion”, Craiova, October 6-8, 2008 (O. Dumbrajs, D. Constantinescu Hysteresis in sawtooth crash in ASDEX Upgrade tokamak)
3.5.8. Collaboration Association EURATOM-Etat Belge U.L.B.  and  M.Ed.C, Univ. Craiova.  (N. Pometescu, Giorgio Sonino, Oleg Shyshikin)
Subject: Ion density perturbation profile due to ITG in plasma with ICRH

The combined effect of ITG instability and resonant interaction between ions and waves in the ion cyclotron range of frequencies (ICRF) was analysed using the quasilinear kinetic transport theory. The addressed question is how the ion density profile is modified for plasma with ICRH by the ITG instability. The issue has relevance in establishing a more realistic dispersion relation for ITG instability because the present and future fusion plasmas are heated by ICRF. The main results were presented in the work-shop “Anomalous transport in plasma fusion”, Craiova, October 6-8, 2008

Part of these results was obtained along the mobility at ULB for 30 days (26/06/2008 – 25/07/2008).
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 3. THE ANOMALOUS TRANSPORT IN PLASMAS
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