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Subject: Burning Plasma Physics and Simulation
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Place: University Campus, Tarragona, Spain


Organizer:
J. Ferron, B. Goncalves, J.-M. Noterdaeme, T. Ozeki
Name (s) of attendees:          (All names of attendees are listed in the attachment.)
Brief description of the activities in the Workshop
The workshop followed the EPS conference in Tarragona, during which the decision to built ITER in Cadarache was announced. 

The scope of the workshop was burning plasma research in the areas of Plasma Transport and Confinement, MHD Stability and Fast Particle Confinement, Integrated Modelling of Burning Plasmas, and Diagnostics and Control for Burning Plasmas. The session on MHD stability and fast particle confinement was held in common with the ITPA MHD Group.

In each of the areas, a number of presentations were given. Following those, participants prepared in break-out sessions a summary presentation in those four areas in the spirit of a road map: where are we (review of the status), where do we want to go (identify the needs), and how do we get there (ways and means). 

Based on those summary presentations, and the lively ensuing discussion, summaries were written and iterated after the workshop among the participants. Those summaries will be published in the January issue of Fusion Science and Technology, and provide a concise view of the participants on the topics. The views may be subjective, but, precisely because of their frankness and succinctness, could be interesting to illuminate the path ahead. The full presentations and the summary presentations can be found under Workshop W60 on the IEA web site: http://www-jt60.naka.jaeri.go.jp/lt/index.html
  =============================================================

This report received by Secretariat on  25day   11mo 2005y

No.

AGENDA

Agenda 

	 
	Name
	Institute
	Speaker/ Chair
	Title talk
	 

	    

	Day 1 
	04 July 2005 

	Session 1  
	
	Transport and Confinement in Burning Plasmas    

	8.30
	Miura Y.
	JAERI- Naka
	chair
	 
	

	8.40
	Hawryluk R.
	PPPL
	speaker
	DT Experiments on TFTR
	

	9.20
	Storck D.
	UKAEA
	speaker
	DT Experiments on JET
	

	10.00
	Peng M.
	PPPL
	speaker
	NSTX Results relevant for Burning Plasmas
	

	10.20
	Takenaga H.
	JAERI- Naka
	speaker
	Burn control study using burning plasma simulation experiments in JT-60U
	

	10.40
	Miura Y.
	 
	chair
	discussion and summary
	

	11.30
	Coffee

	

	Session 3a
	
	  Integrated Modelling for Burning Plasmas 

	11.50
	Jardin S.
	PPPL
	chair
	Introduction
	 

	12.10
	Fish N.
	PPPL
	speaker
	A Hot-ion-Mode RF-Driven Tokamak via Alpha Channeling
	

	12.30
	Takenaga H.
	JAERI
	speaker
	Impurity injection scenario in the burning plasma
	

	12.50
	Hellsten T.
	Stockh.
	speaker
	Integrated modelling of ICRH and AE Dynamics
	

	13.10
	Lee Wei-li
	PPPL
	speaker
	Integrated Gyrokinetic Particle Simulation of Fusion Plasmas
	

	13.30
	Lunch

	

	Session 2
	
	  MHD Stability and Fast Particle Confinement (experiment, theory and modelling)

	14.30
	Fasoli A.
	EPFL
	chair
	 
	

	14.40
	Fasoli A.
	EPFL
	speaker
	TAE and EAEA damping in JET
	

	14.55
	Snipes J.
	MIT
	speaker
	TAE damping rates compared with NOVA-K
	

	15.15
	Guenter S.
	IPP
	speaker
	Fast particle driven modes - a new gyrokinetic code with full orbits
	

	15.35
	Gorelenkov N.
	PPPL
	speaker
	Alfven Eigenmode stability with beams and alpha-particle profile quasilinear relaxation in ITER
	

	15.55
	Todo Y
	NIFS
	speaker
	Nonlinear evolution of Alfven eigenmodes in an ITER-like plasma
	

	16.15
	Coffee

	16.35
	Takechi M.
	JAERI
	speaker
	Fast particle confinement and TAE in JT-60U
	

	16.55
	Appel L.
	UKAEA-MAST
	speaker
	CAEs on MAST
	

	17.15
	Hamamatsu K.
	JAERI
	speaker
	Fast ion motion perturbed by NTM magnetic island
	

	17.35
	Guenter S.
	IPP
	speaker
	ECCD feedback on NTMs in AUG
	

	17.55
	Strait E. J.
	DIII-D
	speaker
	ECCD feedback on NTMs in DIII-D
	

	18.15
	Fasoli A.
	EPFL
	chair
	discussion and summary
	

	 

	Day 2 
	05-Jul-05

	Session3b
	
	  Integrated Modelling for Burning Plasmas 

	8.30
	Kessel Ch.
	PPPL
	speaker
	Integrated modeling of ITER and Fire with TSC and TRANSP
	

	8.50
	Coster D.
	IPP
	speaker
	Burning Plasma Simulations: Edge Issues
	

	9.10
	Kritz A.
	Lehigh Univ.
	speaker
	Prediction of H-mode pedestal and ELMS and the Performance of Burning Plasma Experiments
	

	9.30
	Ozeki T.
	JAERI
	organiser
	Integated simulation code for the burning plasma analysis
	

	9.50
	Schneider M.
	CEA
	speaker
	Integration of the SPOT code into CRONOS for Burning Plasma Studies
	

	10.10
	Budny R.
	PPPL
	speaker
	Time-Dependent integrated modeling of ITER plasmas
	

	10.30
	Jardin
	PPPL
	chair
	discussion and summary
	

	11.10
	coffee

	

	Session 4
	
	  Diagnostics and Control for Burning Plasmas

	11.30
	Donne A.
	FOM
	chair
	Introduction and overview
	

	11.50
	Baylor L.
	ORNL
	speaker
	Pellet Fueling Technology Leading to Efficient Fueling of ITER Burning Plasmas
	

	12.10
	Osborne T.
	DIII-D
	speaker
	Suppression of Type I ELMs through application of edge resonant magnetic perturbations and application to ITER
	

	12.30
	Okabayashi M.
	PPPL
	speaker
	Present understanding of RWM physics and possible approaches for RWM control in burning plasmas
	

	12.50
	Raman R.
	 
	speaker
	Advanced fueling system for use as a burn control tool
	

	13.10
	Moreau D.
	JET EFDA 
	speaker
	Integrated real-time control for advanced steady state scenarios in JET and applications to burning plasmas
	

	13.30
	 Lunch

	14.30
	Sasao M.
	Tokohu-Univ
	speaker
	Development of Advanced diagnostics for Burning Plasmas
	

	14.50
	Goncalves B
	JET EFDA 
	speaker
	Burning plasma diagnostics on JET: past results and future plans
	

	15.10
	Bindslev H.
	Riso
	speaker
	Measuring fast ions by collective Thomson scattering, TEXTOR results and ITER plans. 
	

	15.30
	Donne A.
	 
	 
	discussion
	

	

	Session 5  
	
	  Road Map for Burning Plasma Research 

	16.10
	A. Costley 
	ITER
	 
	Brief comment on ITER diagnostic needs
	

	16.40
	Coffee

	17.00
	 
	Discussion and summary
	 

	
	Miura Y. 
	 
	 
	Transport and Confinement in Burning Plasmas    
	

	
	Jardin S.
	 
	 
	Integrated Modelling for Burning Plasmas 
	

	
	Ambrogio A. 
	 
	 
	MHD Stability and Fast Particle Confinement (experiment, theory and modelling)
	

	
	Donne A. 
	 
	 
	Diagnostics and Control for Burning Plasmas
	

	18.30 
	   adjourn


LIST OF PARTICIPANTS

	Appel, L. (EURATOM-UKAEA) 

	Baylor, L. (ORNL ) 

	Bindslev, G. ( EURATOM-Risø ) 

	Budny, R. (PPPL) 

	Coster, D. (IPP-Garching) 

	Costley, A. ( ITER International Team)

	Donne, A. (EURATOM-FOM) 

	Fasoli, A. (CRPP-EPFL) 

	Ferron, J. (General Atomics)

	Firpo, M. (C.N.R.S. Ecole Polytechnique) 

	Fisch, N. (PPPL) 

	Fonck, R. (University of Wisconsin-Madison) 

	Gonçalves, B. (EFDA-JET CSU)

	Gorelenkov, N. ( PPPL, Princeton University)

	Guenter, S. (EURATOM-IPP Garching) 

	Hammamatsu, K. (JAERI) 

	Hawryluk, R. (PPPL) 

	Hellsten, T. (EURATOM-VR) 

	Jardin, S. (PPPL) 

	Jaun, A. (EURATOM-VR) 

	Kessel, C. Jr (PPPL) 

	Kritz, A. ( Lehigh University ) 

	Lee, W. (PPPL)

	Lister, J. (EURATOM-CRPP) 

	Martin, P. (EURATOM-ENEA) 

	Meo, F. (EURATOM-Risø)

	Miura, Y. (JAERI) 

	Moreau, D. (EFDA-JET CSU) 

	Noterdaeme, J-M. (EURATOM-IPP Graching) 

	Okabayashi, M. (PPPL, Princeton University) 

	Osborne, T. (General Atomics)

	Ozeki, T. (JAERI) 

	Peng, M. (ORNL, UT-Battelle)

	Plyusnin, V. (EURATOM-IST)

	Porkolab, M. (MIT) 

	Raman, R. (University of Washington ) 

	Sasao, M. (Tohoku University) 

	Schneider, M. (CEA Cadarache) 

	Snipes, J. (MIT) 

	Solano, E. (EURATOM-CIEMAT) 

	Stork, D. (EURATOM-UKAEA) 

	Strait, E. (General Atomics)

	Takenaga, H. (JAERI) 

	Takechim, (JAERI) 

	Todo, Y. (NIFS)

	Uckan, N. (ORNL) 

	Vlad, G. (EURATOM-ENEA) 

	Watkins, M. (EFDA-JET CSU)

	Wesley, J. (General Atomics)
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Workshop Number:
W62
Subject:
Fourth IEA Large Tokamak Workshop on

“Implementation of the ITPA Coordinated Research Recommendations”

Joint Workshop of Large Tokamak, Poloidal Divertor and TEXTOR IA’s

Date:
November 1-2, 2005 

Place:
General Atomics, San Diego, USA
Name (s) of attendees:          (All names of attendees are listed in the attachment.)
Brief description of the activities in the Workshop W62

The 4th annual Workshop for the planning of ITPA/IEA joint experiments to implement the ITPA HPRTs was held at GA on November 1 and 2.  About 32 participants (see Attachment #1) included Chairs or Co-Chairs of Executive Committee members of the three tokamak related IEA IAs, Chairs, Co-Chairs, and some members of the ITPA Coordinating Committee and its Topical Groups, Head of ITER Physics Team, and Leaders or their representatives of ~ 15 tokamak programs in the six ITER Parties (CN, EU, JA, KO, RF, and US).  Most participants are involved in 2 or more of these organizations (ITPA, IEA, ITER, and the Tokamak programs), which enhanced the coordination among the organizations. The previous workshops for the planning of Joint Experiments were held at MIT, USA (Nov 02), Naka, Japan (December 03), and Oxford, UK (Dec 04). 

The meeting agenda is shown in Attachment 2.  Erol Oktay made opening comments as the Chair of the IEA LT ExCo and the U.S. Contact person for the ITPA.  He suggested several topics for discussion at the closing session of the meeting, based on the information exchange during the meeting. Uli Samm (Chair of IEA TEXTOR ExCo) and Otto Gruber (representing G.S. Lee, the Chair of the IEA Poloidal Divertor IA) made additional comments on this activity. Duarte Borba (JET), representing Jerome Pamela (JET), reported briefly on the 3rd Workshop held at Oxford, UK in December 2004.  Ron Stambaugh, Chair of the ITPA Coordinating Committee reported on the status of Joint Experiments that were planned at the Oxford meeting.  Of the 67 planned joint experiments, substantial progress is made on 15 experiments, some progress on 25, no progress on 8, and 2 were completed.  Since joint experiments rely on experiments on two or more tokamaks, some of the planned experiments were not completed during this year, and these would be continued in the following year.  The Topical Groups proposed 12 new joint experiments and updated their proposed research on the experiments to be continued into 2006.  Thus there were ~ 75 joint proposals for CY2006 for the participants to review and plan for CY 2006.  The TG Chairs or Co-Chairs provided one page summaries of these proposals, including the progress made previously, and their recommendations for tokamaks that should participate in these experiments to provide the parameter range for the experiments.

Michiya Shimada, Head of ITER Physics Team, presented a summary of ITER Design Issues that need urgent ITPA input and description of Major Physics Issues for the Operating Regimes of ITER.  The ITER design issues need urgent input from the ITPA Topical Groups on DivSOL, MHD, and Pedestal on the critical issues of disruptions, ELMs, carbon erosion and re-deposition, detriation, divertor material choices, and vertical and RWM stabilization.  The major physics issues for ITER operating scenarios, which include inductive high Q, hybrid, improved hybrid, and steady state regime, cover a wide range of physics issues and involve work of all of the seven TGs.  Shimada noted that the 75 joint experiments proposed by the TGs cover ~ 95 % of the HPRT’s in the TGs relevant to these physics issues.

These presentations were then followed with brief presentations by the tokamak leaders or their representatives, updating information on the new hardware capabilities, their operating schedules, and major topical areas of their research programs.  In the afternoon, the TG chairs/co-chairs provided brief reports on the technical contents of their proposals.

 Thus this information exchange on ITER physics needs, tokamak programs and their schedules, and technical details of proposed joint experiments in the first day provided the necessary basis for the participants to consider the proposed joint experiments for inclusion in the Joint Experiments Program.

The first half of the second day was dedicated to a brief review each proposal, receiving an expression of interest from the tokamak leaders to participate in the specific joint experiment, and to identify spoke-persons for the joint experiments and the names of the contact persons from the participating tokamaks.  This activity led to the development of the Joint Experiments Plan for FY 2006, which is shown in Attachment 3.  The commitments from some of the tokamaks are not yet firm (indicated in green), pending finalization of Research Forums of the individual programs and their process to finalize their experimental program plans.  Most tokamaks (in red) were committed to the experiments.  The tokamaks participating in the joint experiments, but completed their experimental runs earlier are shown in black.

The process of developing joint experiments has matured during these past three years, and most proposals were well defined and involved coordinated joint experiments.  These are labeled as ready for Experiments (E).  Some proposals, categorized as D, required additional discussions for joint experiments, partly because tokamak leaders expressed an interest to join the experiment at the meeting and their participation needed to be defined.  Only a few proposals were labeled as P, indicating that this is an ongoing programmatic activity, such as collecting database, with minimal coordination among the participating tokamaks.

There was a good discussion among the participants at the concluding session, which lasted about two hours. These are briefly summarized below:

· ITER/ITPA/IEA interactions:  It was very useful to have a presentation at the meeting by the ITER Physics Head, and his participation in the discussion of proposals and planning of experiments. These interactions improve coordination between ITER, ITPA, and IEA in the areas of ITER Design issues and High Priority Research Tasks.  There is a need to also include interactions on specific ITER Physics Tasks.

· Remote Participation: The participants discussed the desirability of remote participation and use of televise conferences to enhance communications and to reduce some travel.  The need for dedicated sites and the difficulty of time-changes were mentioned as key obstacles.  The participants agree that we have to be more proficient in this mode of communication, which will be essential for ITER construction and operation.  It was noted that the ITER Participant Teams are planning to enhance this tool.  Some also use these communication tools for some regular meetings in EU and US.

· Inclusion of new coordinated experiments, not identified by the TGs:  It was noted that this gathering of people for face-to-face meeting provided a new opportunity to identify co-ordinations not included in the TG proposals.  

· Inclusion of Coordination of Modeling activity in ‘Joint Experimental program’ Plans.  Triggered by the proposal submitted by the DivSOL TG for coordinated verification of some edge codes, there was substantial discussion on insufficient coordination in modeling activity. It was noted that coordination to validate codes, which require experimental time and data should be included in the Joint Experiments Program.  The tokamak leaders have some responsibility in the use of resources for this purpose.  There is some coordination in these codes in the Confinement Database and Modeling TG.

· Burning Plasma programs in ITER Parties:  There was informal information exchange on how each party is organizing their research effort for ITER and Burning Plasmas.  This process is evolving in all Parties as the ITER process progress towards an Agreement.

· Date and Place of Next Meeting:  The participants gladly accepted the offer by Japan (JAEA) to hold the next annual meeting in Japan.  The tentative date for the meeting is November 30 – December 1, 2006, pending approvals from the IEA IAs and the ITPA CC.
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	AGENDA
	

	
	
	

	TUESDAY, 1 NOVEMBER 2005
	
	Room 7/217

	
	
	(Ch. Otto Gruber)

	08:30
	Welcome/Logistics
	Tony Taylor

	08:45
	Opening Remarks
	Erol Oktay

	08:50
	Report from last Workshop
	Duarte Borba

	09:20
	Status of IEA/ITPA Joint Experiments (2005)
	Ron Stambaugh

	09:50
	BREAK
	

	10:05
	ITER Research Needs
	M. Shimada

	10:35
	Machine Status (5 minutes & 3 viewgraphs each)

VG#1–New machine capabilities in CY06

VG#2–Operating Schedule in CY06 and CY07

VG#3–Research Focus Areas in CY06

1. JET

2. JT-60U

3. DIII-D

4. AUG

5. C-Mod

6. Tore Supra

7. TEXTOR

8. TCV

9. FTU

10. NSTX

11. MAST

12. Russian Tokamaks

13. ASIPP

14. Discussion


	(Ch. U. Samm)

Domenico Frigione

Takaaki Fujita

Tony Taylor

Otto Gruber

Earl Marmar

Emmanuel Joffrin

Uli Samm

Ambrosi Fasoli

Angelo Tucillo

Martin Peng

Brian Lloyd

Nikolay Ivanov

Baonian Wan

	12:00
	LUNCH (GA cafeteria)
	

	13:30
	Proposals for IEA/ITPA Joint Experiments (2006)

1. Transport Physics

2. Confinement Database and Modeling

3. Steady State Operation

4. Edge Physics and Pedestal

5. MHD

6. Divertor and SOL

7. Diagnostics


	(Ch: T. Taylor)

Ron Stambaugh

E. Doyle

W. Houlberrg

G. Sips

A. Leonard

T. Hender

B. Lipschultz

R. Boivin

	15:45
	BREAK
	

	16:00
	Break-out session for Program Leaders

1. To discuss proposed list of Joint Experiments

2. To discuss identification and implementation of other experiments 
not on list of proposed experiments

3. To discuss level of prioritization or expectation of commitment by each 
device for the list of proposed joint experiments

4. Input to Stambaugh by end of the day

	17:15
	Workshop Adjourns
	

	17:30
	Reception (GA cafeteria)
	


	WEDNESDAY, 2 NOVEMBER
	
	Room 07/217

	08:30–09:30
	DIII-D TOUR
	Peter Petersen

	10:00
	Chair:  N. Sauthoff

Plenary Discussion of the Proposed Roster of Joint Experiments for 2006


	Ron Stambaugh

	12:15
	LUNCH (GA cafeteria)/  GA 50th Celebration
	

	14:00
	Continue Plenary Discussion of the Proposed Roster of Joint Experiments for 2006 


	Ron Stambaugh



	15:00
	BREAK
	

	15:15
	Concluding Discussions
	Erol Oktay

	15:45
	Concluding Remarks and Close of Meeting
	Erol Oktay

	16:00
	END (nominal time)
	


LIST OF PARTICIPANTS

EU:
Ulrich Samm (Chair of TEXTOR IA, TEXTOR)

Domenico Frigione(EFDA-JET)

          

Otto Gruber (ASDEX-Upgrade)





Ambrogio Fasoli (TCV)





Brian Lloyd (MAST)






Tim Hender (ITPA TG)

Duarte Borba (EFDA-JET)

Emmanuel Joffrin (Tore Supra)

George Sips (ITPA TG)

Angelo Tuccillo (FTU)





USA:
Erol Oktay (DOE, LT,PD&TEXTOR IA, ITPA CC) 


Ron Stambaugh (DIII-D, LT IA, ITPA-CC)




Tony Taylor (DIII-D)


Punit Gohil (DIII-D)




Martin Peng (NSTX)






Bruce Lipshultz (ITPA TG)





Ned Sauthoff (LT IA, ITPA-CC)

Rejean
Boivin (ITPA TG)

Edward Doyle (ITPA TG)

Raymond Fonck (USA-BPO)

Wayne Houlberg (ITPA TG)

Tony Leonard (ITPA TG)

Earl Marmar (C-MOD)

JAPAN:  Takaaki Fujita (JT-60U)


     Shunsuke Ide (ITPA TG)


     Michiya Shimada (ITER)


     Takahiro Suzuki (JT-60U)


RUSSIA: Nikolay Ivanov (Russian Tokamaks, ITPA CC)


     Alexander Zvonkov (T-10)

CHINA:  Baonian Wan (EAST)


KOREA: Young-Su Na (KSTAR)


