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The Status and Plans of Three Parties

<EFDA-JET>

The last year on JET has been difficult, with the start of the Campaigns being delayed on several occasions due to system faults. Nevertheless, the period has been productive with many new enhancements being commissioned (a new divertor target for high power, high triangularity operation, 15 new/upgraded diagnostics/systems (including 4 with significant US involvement), and some power upgrades), new experiments being started (participation from 19 European Countries; Japanese and US collaborations concentrating on ITPA ITER high priority coordinated experiments conducted through IEA Implementing Agreements; Russian Federation collaborations mainly on diagnostics and codes), R&D being completed and procurement packages being placed for the longer-term JET programme (2007-2010) which includes major enhancements of high scientific value and strategic importance, focusing on ITER scenarios at high power with acceptable plasma/wall interactions.

The 2004/5 shutdown was completed, as expected, with the closure of the vacuum vessel on 7 July 2005. The 2005/6 Campaigns, with a strong ITER focus (bringing new systems to full performance, critical issues for ITER, preparation of ITER operating scenarios, and specific physics issues for ITER), were scheduled between 28 November 2005 and 12 April 2006, but a turbo-molecular pump failure (10 November 2005), a NB duct obstruction (mid-January 2006) and a NB water leak (25 May 2006) introduced considerable delays and allowed the execution of only Campaign. The Campaigns are expected to resume on 3 July 2006 and continue to 20 October 2006 to recover lost time and to include new experiments in which the magnitude of the Toroidal Magnetic Field Ripple will be varied to study its effect on ELMs, H-mode pedestal, plasma and fast ion confinement.

Despite these difficulties, new results have been achieved, including a JET record coupled power in H-mode peaking at 29MW, pulse-by-pulse measurements of erosion/deposition using QMB’s, power loss observations during ELMs and disruptions using wide angle IR camera, localized radiation features between and during ELMs using improved divertor bolometry, measurement of reduced heat diffusivity in a narrow layer ITB either side of which modulated RF power was deposited, observation of localized Alfvén cascades with X-mode reflectometry to determine the location of qmin, and scintillator probe measurements of velocity distribution of MHD-induced fast particle losses.

Following the successful operation on the JET Test Bed in Summer/Autumn 2006, the ITER-like ICRH antenna (7MW power; ELM-resilient coupling; High Power Prototype support tests completed at ORNL) will be installed on JET. Progress towards the longer-term strategic goals has been good. Major R&D has been conducted and many procurement packages placed for the installation on JET from late 2008 of an ITER-like combination of first wall and divertor materials (tungsten divertor and beryllium wall). The subsequent experiments will address critical issues in preparation of ITER operation, including the minimization of T-retention, material erosion and migration, mixed materials effects, melt layer behavior, impurity control, and the development of operational scenarios fully compatible with a Be/W material mix. Procurements related to increasing the NB power to 35MW for 20s (to allow scenario development at high current, beta and density) and to an high frequency pellet injector for ELM-pacing are proceeding to plan. In addition, a power supply upgrade for plasma control, a package of upgraded and new diagnostics and a programme of machine refurbishments is being finalized. The use of ergodisation coils for ELM suppression is also being studied, with a view to its possible implementation.

<JT-60>

1) Facility status: The installation of ferritic steel was carried out in order reduce of energetic ion loss due to the TF ripple reduction. Ferritic steel plates were installed in place of graphite armors by about 10 % surface area in about 8 months in 2005. The plasma operation was successfully resumed from November 2005. As other change in hardware, the modification of centrifugal pellet injection to long pulse operation, and the installation of Supersonic molecular beam injector were performed. This is a JT-60 - CEA collaboration. There is a progress in a long pulse operation of NNB. A long pulse beam injection of 20 s (18 s) has been performed with 3.2 MW (3.6 MW) at 320 keV (340 keV) by using two ion sources. 
There are also progress in diagnostics; BES measurement by using MSE system successfully has started the operation, the resolution of the infrared imaging bolometer system has been improved by the modification of neutron shield and data acquisition system, high-repetition and high-energy transversely excited atmospheric (TEA) CO2 laser has been developed for the collective Thomson scattering for (-particle diagnostics, fabrication of the Li beam probe system for measurement of edge current density has started. 

JT-60 operation is suspended for one month due to the machine trouble because an outer dome tile (CFC) was out of place on 16th June 2006.

2) Experiments: Since 20th Ex-Co meeting, JT-60 operates 8 weeks of conditioning operation and 12 weeks of experiments from November 2005 to June 2006. Major missions of the experimental campaign are 1) the sustainment of plasma with bN =2-2.5, HH~1 for 25s, 2) the achievement of high bN >3.5 (above no-wall), 3) the extension of long sustainment of high bootstrap current fraction (70-80%) discharges, 4) the long high fusion triple product, 5) the sustainment of performance under wall saturation. The investigation of some of these missions has been achieved and some are ongoing. 

The benefits of the ferritic steel installation were brought. Not only the reduction of energetic ion loss was observed, but also the improvement of the thermal confinement was observed.

Other major results are; the change of the rotation profile due to the ripple reduction, the sustainment of plasma for ~2.5s by the bootstrap current, Control of m/n=3/2 NTM stabilization by EC injection, the observation of the wall pumping in detached divertor, the investigation of impurity and hydrogen transport in different divertor conditions. 

Most of these experimental results will be reported in 21st IAEA Fusion Energy Conference at Chengdu.

3) International Collaboration: The following activities were carried out; JET (Focus on ripple effect on tokamak performance, ITPA SS, PEP, TP, DSOL, H retention), DIII-D (RWM, NTM, small ELM, QH mode etc.), AUG (PEP joint experiments, NTM, Tile analysis, W experiments. New IPP-JAEA agreement now under signing), Tore Supra (Supersonic gas injection), KSTAR (NBI development, Thomson scattering, etc.) Lausanne (gyro-kinetics code). 
As for the ITPA/IEA joint experiments, we had 2 visitor2 from JET for PEP1+3, sent 2 scientists to AUG for PEP-13 in JFY 2005. 

4) National Research Collaboration: The number of national collaborators was 176, coming from 24 research institutions, in JFY 2005. The number will reach 165 in JFY2006. Five IAEA papers from Tokyo U., Tohoku U., Tsukuba U. and 2NIFS (2 oral) and seven PSI papers from Hokkaido U., Keio U., Tokushima U., Osaka U., Kyushu U., 2NIFS) will be written. And, “Remote operation” has been tested June 2006 between Kyoto U. and Naka (JAEA).

5) JT-60SA Program: The tokamak as one of Broader Approach projects in Naka was named as JT-60SA (JT-60 super advanced). Basic design of JT-60SA was discussed at JA-EU Satellite tokamak working group. Conceptual design activity (CDA) is in progress. The CDA report will be prepared till the end of 2006, and the design will be approved around the March 2007 after the design review. The arrangement of TF coil procurement will start early in 2007. 

6) Theory and Simulation: By executing the benchmarking tests between the linear ideal MHD stability codes MARG2D, developed in JAEA, and DCON, used in GA, the validity of the MARG2D code was confirmed for low-n (n=1,2,3) ideal MHD modes stability analysis. The benchmarking tests is being executed between MARG2D and ELITE, developed and used in GA, in order to the validity of MARG2D for medium-n (n=5-50) ideal MHD modes stability analysis. 
7) Management Items: Dr. M. Seki had been replaced by Dr. T. Tsunematsu as a director general of the fusion research development directorate in JAEA.
<U.S.>

Major management changes have occurred in the Office of Fusion Energy Sciences. Anne. Davies and Mike Roberts have retired. Jim Decker is acting as the Associate Director, OFES. 

We are entering a new era with ITER, which is the centrepiece of the US MFE Program. The mission of the U.S. program was articulated about ten years ago.  It is to advance plasma science, fusion science and fusion technology, the knowledge base needed to develop economically and environmentally attractive energy source.  This mission is still valid in this new era. The five year budget plan for Fusion Energy Sciences includes full funding of ITER with sufficient funding for the base program. 

Major facilities (DIII-D, C-MOD, and NSTX), theory and computations, diagnostics development, and enabling technologies are major contributors to ITER.  ITER is thus an integral part of the U.S. fusion program.  We have established the US Burning Plasma Organization to coordinate the scientific work in support of burning plasmas and ITER.  The US ITER Project Office manages the U.S. hardware, cash, and manpower contributions to the ITER Project. 

The three facilities (DIII-D, CMOD and NSTX) provide research in complementary areas. DIII-D has finished a long shutdown period to reorient the beam line, upgrade ECH and modify the lower divertor. CMOD is focused on Lower Hybrid heating and current drive and high Z issues.  NSTX is testing mode modification system. 

The USBPO Director is Ray Fonck, and the Deputy Director is Tony Taylor. About ten topical areas are identified in USBPO; the topical groups establish special task forces to deal with specific issues that require expertise from several different topical areas.. Integrated scenarios and integrated simulation & modelling groups are included. 200 community members are participating. Workshop summaries are available at www.burningplasma.org. USBPO will act as US arm of ITPA.

