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The Status and Plans of Three Parties

<EFDA-JET>
The last year on JET has seen the completion of four Experimental Campaigns; the procurement, assembly and testing of enhancements for installation in 2007 and exploitation during 2008; R&D activities and placement of procurement packages for enhancements for installation in 2009 and exploitation from 2010; and a continuation of Fusion Technology activities using the JET Facilities. The Experimental Campaigns (103 S/T days; Autumn 2006 – Spring 2007) had a strong ITER focus (High level commissioning of new systems and issues that could impact on the design of ITER components; preparation of integrated operating scenarios for ITER; and physics issues essential to the efficient exploitation of ITER), a strong European (18 European Countries) and International participation (US, Japan and Russian Federation, concentrating on joint experiments, diagnostics and codes), and were very demanding on all systems (only a very limited number of programmes required less than 18MW NB power and, often, high ICRH/LH power). Many new enhancements were exploited (new divertor target for high power, high triangularity operation; 15 new/upgraded diagnostics/systems, including 4 with significant US involvement). The experimental programme included 32 ITPA ITER High Priority Coordinated Experiments conducted through the IEA Large Tokamak Implementing Agreement and requiring 30% of the overall run-time; 80% of JET’s commitments were completed during 2006/7. The achievements include varying the Toroidal Magnetic Field Ripple (from 0.08-1%) to study its effect on ELMs, H-mode pedestal, plasma and fast ion confinement; a JET record coupled power in H-mode in excess of 30MW; extension of AT scenario performance in N and Ptot; extension of ITB discharges to lower q95~5 and higher power (32MW) with Ti~Te, and high core and edge densities with ITER-like shape; active ELM control with more than 30MW with ITB and extrinsic impurity seeding (neon) to reduce divertor heat loads; first full edge characterisation of an ITER-AT plasma; sustainment of hybrid regime extended to low q95~3 and high N~3 with confinement comparable or slightly better than H-mode; extension of hybrid discharges to 20s, with a record NB injected energy of 186MJ; long distance (~0.15m) LHCD and ICRH coupling at high , as required for ITER; documentation of gas balance in high  discharges with Type I and III ELMs and in L-modes; use of Error Field Correction Coils for ELM control. For installation during 2007, enhancements have been procured, assembled and tested (ITER-like ICRH Antenna, 7MW power, ELM-resilient coupling; High Frequency Pellet Injector for ELM-pacing and fuelling; additional diagnostics). For the longer-term JET programme (2007-2010), major R&D activities have been conducted and many procurement packages placed for enhancements to be installed in 2009. These enhancements are of high scientific value and strategic importance (ITER-like combination of first wall materials, tungsten divertor and beryllium wall; NB Power Upgrade, 34MW for 20s; vertical stabilisation system upgrades for higher resilience against ELMs; upgraded and new diagnostics; machine refurbishments). From 2010, the experimental programme will focus on preparation of ITER operational scenarios at high power which are fully compatible with the ITER-like combination of first wall and divertor materials. A major challenge will be to accommodate up to 45MW of heating power. Critical wall-related issues will be the minimisation of T-retention, material erosion and migration, mixed materials effects, melt layer behaviour and impurity control. Ninety-eight JET FT tasks have been launched since 2000, concentrating recently on issues relevant to ITER licensing.
<JT-60>

The president of JAEA has changed from Mr. Tonozuka to Mr. Okazaki since January 1st, 2007. A change in organization of fusion directorate is new appointment of DDG Y. Okumura in charge of Rokkasho BA project and formation of division of Rokkasho BA project. Three new group were formed in JT-60 divisions, JT-60SA design integration group, JT-60SA torus development group and safety assessment group for the JT-60SA program.

Main foci of JT-60U experiments are high (N exceeding no-wall limit, integrated performance in ITER relevant regime, and real time control of high bootstrap current fraction plasma. We have good collaborations on ripple effect and SSO with JET, divertor related collaborations with AUG, and RWM physics with DIII-D. Especially, RWM collaboration with DIII-D is quite effect in identifying critical rotation speed (~15km/s) of RWM.

As for the promotion of national program, remote experiment from Kyoto University was demonstrated successfully. And we are planning to have remote experiments from abroad. Experimental collaborators from Japanese universities are ~160 for FY2007. As for the international collaboration, remote access to JT-60 data was performed for 9 PDS (proposal document sheet; 5 EU, 3 US, 1 AUG, 1 EAST) in 2006. Six PDS (3 EU, 1 US, 2 AUG) are approved for 2007 campaign. New data control rule has been set up for provision of experimental data.
New hardwares prepared during the shut-down phase (Oct. 2006- Oct. 2007) of JT-60Uare H&CD system (3 more perp. NBIs are ready for 30s injection, N-NBI and ECRF will address 25second injection), improved alignment and insert of C sheet in divertor dome tiles, improvement of CXRS system (17.5ms to 2ms time resolution) and installation of Li beam diagnostics. Main goals of 2007 experimental campaign ( 8 weeks +4 conditioning weeks) are sustainment of high beta plasma in a range of (N=2.5-3.0 close to ITER steady-state operation for 25-30s, and real time profile control in high (N and high Ibs/Ip plasma.

The construction of JT-60SA will start this year. JT-60SA is capable to produce ITER shaped plasma and plasma shape not foreseen in ITER. JT-60SA will also contribute to optimization of ITER divertor with V shaped divertor target.
New cooperation arrangement between IPP and JAEA on advance tokamak research becomes in operation. Also JAEA – China (SWIP and ASIPP) cooperation agreement has been concluded.

<U.S.>

The U.S. Fusion Energy Sciences (FES)Program is entering a new era, fueled by several promising factors including a new leadership in the Office of Fusion Energy Sciences (OFES), the signing of the ITER Agreement, potential for increased funding through the American Competitiveness Initiative (ACI), and the progress that is being made in fusion research and development worldwide. Prof. Ray Fonck of University of Wisconsin ha commenced his position as the Associate Director for Fusion Energy Sciences in the Office of Science as of the beginning of March 2007. He brings a new perspective to the leadership of the FES program through his technical background, membership in several high-level panels that reviewed and provided direction to the U.S. program during the past five years, and through his leadership in establishing the U.S. Burning Plasma Organization (USBPO) during the past three years. The signing of the ITER agreement plants a major burning plasma experiment in the international fusion program as a real project and provides a focus to the direction of the U.S. program. The U.S. ITER Project Office (USIPO) at Oak Ridge National laboratory is the designated U.S. Domestic Agency for managing the U.S. contributions to the ITER Agreement. The USIPO is working closely with the international ITER Organization (IO) and the ITER Members in developing cost, schedule, and R&D plans for timely implementation of the U.S. contributions to ITER. The USBPO is coordinating the scientific activity in the U.S. FES program in a broad area of burning plasmas and to prepare for the ITER scientific program. As a part of the requirement of the 2005 Energy Policy Act, which authorized the U.S. participation in ITER, the USBPO developed a Plan for U.S. Scientific Participation in ITER. This plan will be reviewed by the National Academy of Sciences this year. The Director of USBPO is also the Chief Scientist for USIPO, thus providing a close coupling of the USIPO tasks within the ITER Agreement, and the ‘voluntary’ scientific contributions the U.S. makes to ITER on technical issues. The U.S. members of the International Tokamak Physics Activity (ITPA) serve as the international component of the USBPO. The USBPO is making major contributions to the ITER Design review activities. The U.S. participation in all aspects of the ITER program is well integrated through USIPO, USBPO (including US part of ITPA), and the Virtual Laboratory for Technology (VLT). The U.S. government has initiated the ACI which aims at doubling the funding for the physical sciences in the next ten years, which is conducted by the Department of Energy – Office of Science, the National Science Foundation, and the National Institute of Technology. These three agencies will compete to maximize their share of the doubling of the overall physical sciences budget. The FES program has already benefited from the ACI in FY 2007 and FY 2008 by obtaining new funds for most of the large increase in the U.S. budget for ITER, which is $ 60 M and $ 160 M, respectively. Thus, the non-ITER part of the U.S. program remains adequately funded to prepare for the ITER scientific program and maintain a strong science focus.  The three major facilities (DIII-D, C-MOD, and NSTX) are operating 12-15 weeks each, and the construction of NCSX continues.  The community is preparing for establishing a new long term Fusion Simulation project (FSP) with project management discipline. As an outcome of Dr. Ray Orbach being designated as the newly established Undersecretary for Science in DOE, opportunities are increasing for coordination of research among the different groups of the DOE. A joint program is being established between the OFES and the National Nuclear Security Agency (NNSA) on High Energy Density Laboratory Physics (HEDLP).  
