






1. Research Programme in 2008
The research area of our Association has continued to extend since several years. It includes in 2008 theoretical and experimental studies, technological and design work and even manufacturing tasks. The Work Programme contains 17 research topics with 47 milestones. The presentation of the results is organized in three sections:
· Section II Tokamak research;

· Section III Participation at JET Research Programme;

· Section IV Technological Tasks.

Section II presents the theoretical, experimental and technological studies that represent the contribution of our Association in the frame of the EURATOM Fusion Programme. These studies are strongly correlated with the EFDA Work Programme and include collaborations with other Associations. They essentially represent developments of the research on topics to which our association contributes since several years: MHD, turbulence, coherent structures, anomalous transport, plasma-wall interaction, wall properties. The objectives for 2008 and the results obtained by the research groups are presented in the following Subsections:
1. Interpretation and control of helical perturbations in tokamaks  

2. Stable organized motion, coherent structures and turbulence in tokamak plasmas            

3. The anomalous transport in plasma

4. Integrated tokamak modeling: providing access to experimental and theoretical data

5. Sheath properties and related phenomena of the plasma-wall interaction in magnetized plasmas   

6. Preparation of mixed Be-C and W layers and retension analysis 

7. Development of small-scale plasma torch for fuel removal       

Section III presents the contribution of our Association at the JET Research Programme. The results are presented in the following Subsections:

1. Upgrade of the JET gamma-ray cameras – neutron attenuator (KN3-NA);

2. Upgrade of the JET tangential gamma-ray spectrometer (KM6T);

3. Profile reconstruction techniques for the JET neutron and gamma-ray cameras

4. Gamma-ray spectrometry (GRS);

5. Tokamak neutron diagnostics based on the super-heated fluid detector;

6. Tungsten erosion in the JET divertor.

The main effort was concentrated on the upgrade of the JET gamma-ray cameras (Task Agreements JW6-OEP-MEC and JW6-NEP-MEC). Our Association provides the main contributions to the development of these diagnostics at JET and the leadership of this project. The results obtained this year are presented in the first three Subsections.

Section IV describes the technological and design tasks developed in our Association during 2008. It contains the following subsections:

1. Manufacturing and testing of W-coated tiles for installation in JET for ITER-like Wall Project.

2. Production of Beryllium coatings for iconel cladding and Beryllium tile markers for the ITER-like Wall Project.

3. Update of ITER ISS-WDS process design.

4. Endurance tests for the water detritiation system (WDS) components

Our Associations provides an important contribution to the ITER-like Wall Project (Subsection 1. and 2.), of high priority for JET. Significant advance was obtained for the water detritiation system prepared for ITER.

2. Main results


Several important results were obtained in the physics research, which are presented in the main articles published in 2008. They are listed below.

· Impurity and density peaking in turbulent plasma (Section II, 2.2.2.)
A new mechanism that produces average (pinch) velocity in turbulent plasma was found. It is a ratchet effect determined by the ExB stochastic velocity for inhomogeneous magnetic field.  It was shown that this effect combines with the curvature pinch and that it has the main role in ion accumulation (density peaking). Impurity accumulation can appear only in the strongly nonlinear turbulence in the presence of a slow poloidal rotation (with a velocity of the order of 103m/sec for JET plasmas). The dependence of the peaking factor on collision frequency similar to JET H-mode data base is obtained.

· Magnetic field configuration (Section II, 3.2.7.)

A significant progress was obtained in the study of the magnetic field in tokamak using the Hamiltonian formalism and the mapping techniques. It consists in the construction of explicit near-symplectic mapping for generic Hamiltonian systems with the utilization of Lie transforms.

· Mechanism for the generation of Edge Localized Modes (ELM’s) (Section II, 2.2.1) 

A new model for the generation of ELM’s is proposed. The main role in the dynamics of plasma in H-mode is shown to be played by the vorticity field, which has an intrinsic tendency to self organization. The ELM’s appear in this approach as filaments that are local maxima of the three parameters: vorticity,  particle density and current density. The filamentation process is fast, comparable with experiments.

· Measurement of the diffusion coefficient in edge plasma (Section II, 5.5)
A new technique for the direct measurement of the plasma diffusion coefficient was developed. It is based on a Katsumata probe and on multi-channel analyzer. The main components as well as the data acquisition system were designed and manufactured in A. I. Cuza University. 

· JET neutron and gamma-ray tomography (Section III, 3)

The reconstruction method and a code for determining the neutron emission profile in JET were developed and tested.

The technology research has obtained in 2008 two very important results, which determine an important contribution of our Association at JET in the ITER-like Wall Project.

· W-coating of divertor tiles for installation in JET for ITER-like Wall Project.

· Be-coatings for iconel cladding for the ITER-like Wall Project.

The technologies were tested and the manufacturing phase was prepared.

3. Organization

The Fusion Research Unit is coordinated by the Institute of Atomic Physics. It contains research groups from several institutes located in several towns in Romania:       

· National Institute for Laser, Plasma and Radiation Physics (NILPRP), Magurele-Bucharest;
· "Horia Hulubei" National Institute of R&D for Physics and Nuclear Engineering  (IFIN-HH), Magurele-Bucharest; 
· National Institute of R&D for Cryogenics and Isotope Technologies (ICIT), Ramnicu Valcea; 
· University of Craiova (UCv), Craiova; 
· “Al. I. Cuza” University (UAIC), Iassy.
4. Collaborations
A strong collaboration with JET was developed in the last three years. The results are presented in Section III and IV (1 and 2). As in last year, more than half of the 2008 budget for the Baseline Research was reserved for this collaboration.

We have continued the collaborations in the Euratom system. The most active collaborations in 2008 were with:

· Association EURATOM-Etat Belge, Universite Libre de Bruxelles
· IPP Garching, Tokamakphysik
· Association EURATOM - CEA sur la Fusion, IRFM, Cadarache and Universite de Provence, Marseille, France.
· Association EURATOM/ÖAW, Innsbruck University, Austria
· Association EURATOM/FOM, FOM Institute for Plasma Physics “Rijnhuizen”,  The Netherlands

5. Workshop
An International Workshop on „Anomalous transport in plasma fusion” was organized by the by University of Craiova in the period October 6-8, 2008, at Craiova.



































































I. Overview and main results



















































































































































































































































































































































































































































