


CONTENTS

Preface co.svisvinvonsissos s W R O B S R 6 R R 6 RS R 6

RF POWER IN PLASMAS: OVERVIEW

RF Heating and Current Drive in Magnetically Confined Plasma:

A Historical Perspective (Review).........covvuues G E SR S 508 h ek en e ee e e
M. Porkolab
Recent Advances of RF Systems for Magnetic Fusion (Review)............

J. Jacquinot, B. Beaumont, G. T. Hoang, and N. Kobayashi

RF Heating Needs and Plans for ITER (Invited) . .... § 4505 8 5 anbe eueie eie s o1e o

D. Bora, B. Beaumont, R. Goulding, J. Jacquinot, N. Kobayashi, D. Swain,
and A. Tanga

ION CYCLOTRON RANGE OF FREQUENCIES

Modification of Sawtooth Oscillations with ICRF Waves in the JET

Tokamak (Invited). . ....coooveeeneeeeennennnns et rercecnnenaessnennses

M. J. Mantsinen, B. Alper, C. Angioni, R. Buttery, S. Coda, L.-G. Eriksson,
J. P. Graves, T. Hellsten, D. Howell, L. C. Ingesson, T. Johnson, V. Kiptily,
M. Lennholm, M.-L. Mayoral, A. Mueck, F. Nabais, F. Nave,
J.-M. Noterdaeme, J. Ongena, O. Sauter, S. E. Sharapov, E. Westerhof, and
the JET-EFDA Task Force H, JET-EFDA Task Force M, and JET-EFDA
Contributors

ICRH of JET and LHD Majority Ions at Their Fundamental

Cyclotron Frequency ............. 0 O SO0 SIG8 BADE T LT .

A. V. Krasilnikov, D. Van Eester, E. Lerche, J. Ongena, J. Mailloux,
M. Stamp, S. Jachmich, H. Leggate, V. Vdovin, A. Walden, M.-L. Mayoral,
G. Bonheure, M. Santala, V. Kiptily, S. Popovichev, T. Biewer, K. Crombe,
B. Esposito, D. Marocco, M. Riva, Yu. A. Kaschuck, V. N. Amosov,
G. Ericsson, L. Giacomelli, C. Hellesen, A. Hjalmarsson, J. Kallne, and
JET EFDA Task Force Heating and JET EFDA Contributors, M. Isobe,
M. Nishiura, M. Sasao, H. Nishimura, K. Saito, T. Seki, T. Mutoh,
R. Kumazawa, Y. Takeiri, M. Osakabe, M. Goto, S. Murakami,
P. Goncharov, and the LHD Team
Improved Break-in-Slope Analysis for the Estimation of Power
Deposition Profiles in JET......... N0 onosRooC v em sy e s s ek s
E. A. Lerche, D. Van Eester, and the EFDA Contributors
D Majority Heating in JET Plasmas: ICRH Modelling and

«« XV

..25

Experimental RF Deposition. . ........ o 3 0 6 880606 Y 6 EIPTR . |

E. Lerche, D. Van Eester, A. Krasilnikov, P. Lamalle, and the JET EFDA
Contributors



Coupling of the JET ICRF Antennas in ELMy H-Mode Plasmas with
ITER Relevant Plasma-Straps Distance .......... o B B 8 W a6 B e P <
M.-L. Mayoral, I. Monakhov, P. Jacquet, M. de Baar, M. Brix, M. Graham
K. Erents, J. Hobirk, A. Korotkov, P. Lomas, J. Mailloux, D. C. McDonald,
J. Ongena, M. Stamp, A. Walden, and the JET EFDA Contributors
Toroidal Rotation in RF Heated JET Plasmas...........cccovveuenneen.. -
L.-G. Enksson, T. Hellsten, F. Nave, J. Brzozowski, K. Holmstrom,
T. Johnson, J. Ongena, K.-D. Zastrow, and the JET-EFDA Contributors
Recent Experimental Results and Modeling of RF Heating of
(He)-D JET Plasmas: RF as a Tool to Study Transport .................. ...63
D. Van Eester, E. Lerche, P. Mantica, A. Marinoni, A. Casati, G. Ericsson,
L. Giacomelli, C. Hellesen, A. Hjalmarsson, J. Kallne, V. Kiptily,
S. Sharapov, M. Santala, T. M. Biewer, C. Giroud, K. Crombe, Y. Andrew,
J. Ongena, E. Joffrin, P. Lomas, R. Felton, F. Imbeaux, F. Ryter and the
JET EFDA Contributors

Predictive Analysis of High Power ICRF Heating in JET ........... ceveseees67
M. Laxéback and the JET EFDA Contributors
ICRF Mode Conversion Heating and Long-Pulse Discharges in LHD ......... 71

K. Saito, T. Mutoh, R. Kumazawa, T. Seki, Y. Nakamura, N. Ashikawa,
K. Sato, M. Shoji, S. Masuzaki, H. Ogawa, H. Takeuchi, H. Kasahara,
F. Shimpo, G. Nomura, M. Yokota, C. Takahashi, A. Komori, and the LHD
Experimental Group

ICRF Performance with Metallic Plasma Facing Components in

Alcator C-Mod (Invited)............ SR BCOEC 000000 e ey ey e 75
S. J. Wukitch, Y. Lin, B. Lipschultz, A. Parisot, M. Reinke, P. T. Bonoli,
M. Porkolab, I. H. Hutchinson, E. Marmar, and the Alcator C-Mod Team

Tungsten Sputtering during ICRF in ASDEX Upgrade ......................83
V1. Bobkov, R. Bilato, F. Braun, R. Dux, A. Herrmann, A. Kallenbach,
R. Neu, J.-M. Noterdaeme, Th. Pitterich, and the ASDEX Upgrade Team

Mode Conversion Current Drive Studies on Alcator C-Mod. ............ veedo87
A. Parisot, S. J. Wukitch, P. T. Bonoli, M. Greenwald, A. Hubbard, Y. Lin,
R. Parker, M. Porkolab, A. K. Ram, and J. C. Wright

ICRF Heating with @ < o in Alcator C-Mod .......c.covvevvernreenocenanss 91
C. K. Phillips, P. T. Bonoli, J. C. Hosea, Y. Lin, M. Porkolab,
E. J. Valeo, J. R. Wilson, J. C. Wright, and S. J. Wukitch

Effect of Energetic Trapped Particles Produced by ICRF Wave

Heating on Sawtooth Instability in the DIII-D Tokamak .................... .95
M. Choi, V. S. Chan, M. S. Chu, Y. M. Jeon, L. L. Lao, G. Li,
R. L. Pinsker, Q. Ren, and A. D. Turnbul!

Analysis of ICRF-Accelerated Ions in ASDEX Upgrade........coo00evveee...99
M. J. Mantsinen, L.-G. Eriksson, M. Garcia-Munoz, R. Bilato, V1. Bobkov,
H.-U. Fahrbach, J.-M Noterdaeme, W. Schneider, and the ASDEX Upgrade

Team
Toroidal Rotation in ICRF Only Heated ASDEX Upgrade Plasmas
with Low Momentum Input ............oo0vvvnnnn. v siw e e e e s e e waie v ae v o 103

S. C. Assas, L.-G. Eriksson, J. Schirmer, C. F. Maggi, G. D. Conway, and
J.-M. Noterdaeme

vi



HHFW Heating Efficiency on NSTX versus By, and Antenna k| ............. 107
J. Hosea, R. Bell, S. Bernabei, L. Delgado-Aparicio, B. LeBlanc,
C. K. Phillips, P. Ryan, S. Sabbagh, K. Tritz, J. Wilgen, J. R. Wilson,
H. Yuh, and the NSTX Team

Stochastic RF Heating of Thermal Ions...... 00 CE0000000800D 000600600 5E .. 111
E. D. Fredrickson, C. K. Phillips, J. Hosea, J. R. Wilson, P. Bonoli,
N. N. Gorelenkov, J. Wright, and E. Valeo

RF Plasma Production in Uragan-2M Torsatron.............. NN nEno s ... 115
V. E. Moiseenko, Yu. S. Stadnik, O. M. Schvets, K. N. Stepanov,
E. D. Volkov, and V. 1. Tereshin

The Tore Supra ITER-Like ICRF Antenna Prototype (Invited). ........ T 119
K. Vulliez, G. Agarici, A. Argouarch, B. Beaumont, A. Becoulet,
G. Berger-by, G. Bosia, S. Bremond, L. Colas, G. Lombard, L. Millon,
P. Mollard, G. T. Hoang, and D. Volpe

ITER-Like Antenna Electrical Performance.........c.ccoevteieninneneannes 127
A. Argouarch, S. Brémond, G. Lombard, L. Millon, P. Mollard, D. Volpc
and K. Vulliez

Report on the Commissioning of the JET-EP ITER-Like ICRH

Antenna c.ciiiviiiiisiiseisnis e vas SO GO0 G000 SO0t 0DG000C 0T CODaE eeee. 131

F. Durodie, A. Argouarch, 1. Barlow, T. Blackman, J. Caughman,
P. Dumortier, J. Fanthome, R. Goulding, M. Graham, S. Huygen,
P. U. Lamalle, A. M. Messiaen, I. Monakhov, K. Nicholls, M. Nightingale,
M. Vervier, M. Vrancken, and the JET EFDA Contributors
RF Measurements and Modeling from the JET ITER-Like Antenna
Testing ....covvvvnnannnn B P e G OGO GO0 GIC T 0CO0C Tty 135
M. Vrancken, A. Argouarch, T. Blackman, P. Dumortier, F. Durodi¢,
R. Goulding, M. Graham, S. Huygen, P. U. Lamalle, A. M. Messiaen,
K. Nicholls, M. Nightingale, M. Vervier, and the JET-EFDA Contributors
Influence of Mutual Coupling between ICRH Antenna Straps on the
Load Resilience of Hybrid Couplers .............. e S T e e 139
P. U. Lamalle and A. Messiaen
Hybrid Couplers on the JET ICRF System: Commissioning and First
Results on ELMs. ....... 008 % e L S e 5000000000000 ASE DS nOns eveeess 143
M.-L. Mayoral, 1. Monakhov, T. Walden, V1. Bobkov, T. Blackman
M. Graham, J. Mailloux, J.-M. Noterdaeme, M. Nightingale, J. Ongena,
and the JET-EFDA Contributors
Recent Developments in the External Conjugate-T Matching Project
at JET....... sie e o nie e e wie  aue 4w s ¥56 v 5 4 %9 v oo e s &8 W e e sevesses 147
I. Monakhov, A. Walden, and the JET EFDA Contributors
Voltage Node Arcing in the ICRH Antenna Vacuum Transmission
Linesat JET .............. R 6 8 0 W 06 W64 e e aca N RaRe NP ) |
1. Monakhov, V1. Bobkov, M. Graham, M.-L.. Mayoral, K. Nicholls,
A. Walden, and the JET EFDA Contributors
Mechanical Design Proposal of an Ions Cyclotron Resonant Heating
Antenna for ITER................ . Rpa— o e W e e e s T
G. Agarici, A. Argouarch, G. Bosia, C. Brun, R. Mitteau, P. Mollard,
P. Testoni, R. Maggiora, D. Milanesio, J. C. Patterlini, and K. Vulliez

vii



Status of the ITER ICRF System Design - ‘Externally Matched’
Approach........ o8 18 8 i W e W S 5 85 18 W 6 W T B 68 g 1 s e ee s 199
P. U. Lamalle, M. Shannon, A. Borthwick, S. Brons, B. Chuilon,
P. Dumortier, F. Durodie, M. Evrard, R. Goulding, F. Louche, A. Messiaen,
M. Nightingale, D. Swain, and M. Vervier
Study of the Load Resilient External Matching Circuit for the ITER

ICRH/FWCD System by Means of Its Mock-Up.....ccocvvvvnenn. o oo o aze v 03¢ 103
A. Messiaen, P. Dumortier, P. U. Lamalle, and M. Vervier
Benchmark Simulations of ICRF Antenna Coupling. ............ S | | 574

F. Louche, P. U. Lamalle, A. M. Messiaen, B. Van Compernolle,
D. Milanesio, and R. Maggiora

The Analysis of Complex Antenna Structures (Like the ITER Array)

Using TOPICA ........... o) 53, 9] 8 o] 818 51 %56 (& 18 S S5 T 4Te I8 a1 28 10} 956 8L 66 8 # ¥ 5 6 W el 171
R. Maggiora, D. Milanesio, V. Lancellotti, O. Meneghini, and G. Vecchl

Simulations of Different Faraday Screen Configurations for the ITER

ICRH Antenna .............. oo e et 58 8 08 8 1 8 ini %00 & i e LTS
F. Braun, J.-M. Noterdaeme, and L. Colas

A Feasibility Study on a Load Resilient Antenna for the KSTAR

ICRF Heating System. ............c..... 0000 0000000050 AR 7L
J.-G. Kwak, S.-K. Kim, C. K. Hwang, Y. D. Bae, J. S. Yoon, S. J. Wang,
S. K. Kim, and S. Cho

Modeling of the EAST ICRF Antenna with ICANT Code.......... ceesene.. 183
C. Qin, Y. Zhao, L. Colas, and S. Heuraux

Fast Ferrite ICRF Matching System on Alcator C-Mod............... coses. 187
Y. Lin, A. Binus, A. Parisot, and S. Wukitch

A Method of Tuning Resonant LoopS .......ccovurenvnnnncennnns R L) |

F. W. Baity, R. H. Goulding, and R. L. Pinsker

Study of RF Breakdown Mechanisms Relevant to an ICH Antenna

Environment (Invited). ..........cooovnenenn. ttesetsecesesscccnsccnessss195
J. B. O. Caughman, C. Castano-Giraldo, M. Aghazarian, F. W. Baity,
D. A. Rasmussen, and D. N. Ruzic

Comparison of Different Arc Detection Methods during Plasma

Operations with ICRF Heating on ASDEX Upgrade ......ccovvevevnennnss .203
R. D’Inca, S. Assas, V1. Bobkov, F. Braun, B. Eckert, and
J.-M. Noterdaeme

Assessment of the RF Field and Current Levels on the ITER Blanket

Modules and of Possible Grounding Solutions for the ICRF Antenna.........207
F. Louche, P. U. Lamalle, F. Durodie¢, and A. Borthwick

Progress in Arc Safety System Based on Harmonics Detection for

ICRH Antennae..... T T L T T L I T TV PR 3 4 |
G. Berger-By, B. Beaumont, G. Lombard, L. Millon, P. Mollard, and
D. Volpe

RF-Sheath Assessment of ICRF Faraday Screens ...........cooouevvvennens..215
L. Colas and S. Heuraux

Modeling of DC Potential Structures Induced by RF Sheaths with

Transverse Currents in Front of ICRFADtenna .........c.coovvveennnenees..219
E. Faudot, S. Heuraux, and L. Colas

viii



Far Field Sheaths Due to Fast Waves Incident on Material

Boundaries. ....oovvvieesioterontscttsettctsoetitcticctrosrocsessones 223
D. A. D’Ippolito, J. R. Myra, E. F. Jaeger, and L. A. Berry

LOWER HYBRID RANGE OF FREQUENCIES

Control of Current Profile and Instability by Radiofrequency Wave
Injection in JT-60U and Its Applicability in JT-60SA (Invited) ...............229
A. Isayama, T. Suzuki, N. Hayashi, S. Ide, K. Hamamatsu, T. Fujita,
H. Hosoyama, Y. Kamada, K. Nagasaki, N. Oyama, T. Ozeki, S. Sakata,
M. Seki, M. Sueoka, M. Takechi, H. Urano, and the JT-60 Team
RF Coupling and Antenna Heat Load Control for Combined LHCD
and ICRH in Tore Supra (Invited) ... . ..c.covvvviieivernionensns R X ¥)
A. Ekedahl, V. Basiuk, J. Bucalossi, L. Colas, Y. Corre, R. Dumont,
L.-G. Eriksson, M. Goniche, J. P. Gunn, F. Kazarian, L. Manenc, O. Meyer,
P. Monier-Garbet, Ph. Moreau, F. G. Rimini, C. Balorin, G. Berger-By,
L. Delpech, G. Lombard, L. Millon, P. Mollard, and M. Prou
Status of the Tore Supra CIMES Project .......ooovvieerinerncrveccncessss 245
F. Kazarian, B. Beaumont, A. Beunas, D. Guilhem, J. Achard, J. H. Belo,
G. Berger-By, B. Bertrand, E. Bertrand, L. Delpech, S. Dutheil-Hertout,
C. Goletto, M. Prou, and K. Vulliez
Overview of Recent Results on Heating and Current Drive in JET
(Invited) . ...c.ovvervreinneneeeneosooosrssoasncssnsnssnns Ceereereseene 249
J. Ongena, Yu. Baranov, V1. Bobkov, C. D. Challis, L. Colas, F. Durodie,
A. Ekedahl, L.-G. Eriksson, Ph. Jacquet, I. Jenkins, T. Johnson,
M. Goniche, G. Granucei, T. Hellsten, K. Holmstrom, V. Kiptily, K. Kirov,
A. Krasilnikov, M. Laxaback, E. Lerche, J. Mailloux, M. J. Mantsinen,
M.-L. Mayoral, I. Monakhov, M. Nave, M. Nightingale, J. M. Noterdaeme,
M. Lennholm, V. Petrzilka, K. Rantamaki, A. Salmi, M. Santala,
D. Van Eester, M. Vrancken, A. Walden, and JET EFDA Task Force H and
JET EFDA Contributors
LH Wave Coupling and ICRF Sheaths at JET .......... § L s vas s i 2T
K. XK. Kirov, Yu. Baranov, L. Colas, A. Ekedahl, K. Erents, M. Goniche,
P. Jacquet, J. Mailloux, M.-L. Mayoral, V. Petrzilka, M. Stamp, and the JET
EFDA Contributors
LH Wave Coupling over ITER-Like Distances at JET..........cccccvvunnn.. 261
K. Rantamaki, A. Ekedahl, M. Goniche, J. Mailloux, V. Petrzilka,
G. Granucci, B. Alper, G. Arnoux, Y. Baranov, L. Delpech, K. Erents,
N. Hawkes, J. Hobirk, E. Joffrin, K. Kirov, T. Loarer, F. Nave, 1. Nunes,
J. Ongena, V. Parail, F. Piccolo, E. Rachlew, C. Silva, M. Stamp,
K.-D. Zastrow, and the JET EFDA Contributors
Lower Hybrid Current Drive in Experiments for Transport Barriers
at High Sy of JET (Joint European Torus) .........ccovvvvevnnnnn i 6 0i s 50w 208
R. Cesario, C. Castaldo, A. Fonseca, R. De Angelis, V. Parail,
P. Smeulders, M. Beurskens, M. Brix, G. Calabro, P. De Vries, J. Mailloux,
V. Pericoli, G. Ravera, R. Zagorski, and the JET EFDA Collaborators

ix



Lower Hybrid Current Drive Experiments in Alcator C-Mod (Invited). .......269
J. R. Wilson, S. Bernabei, P. Bonoli, A. Hubbard, R. Parker, A. Schmidt,
G. Wallace, J. Wright, and the Alcator C-Mod Team

Lower Hybrid Coupling Experiments on Alcator C-Mod....................277
G. Wallace, P. Bonoli, A. Parisot, R. Parker, A. Schmidt, J. R. Wilson, and
the Alcator C-Mod Team

Measurements and Modeling of X-Ray and ECE Spectra during

LHCD Experiments on Alcator C-Mod.............c...... e 1 |
A. E. Schmidt, P. T. Bonoli, A. E. Hubbard, J. Liptac, R. R. Parker,
G. M. Wallace, J. R. Wilson, R. W. Harvey, A. P. Smirnov, and the Alcator

C-Mod Team
Full-Wave Electromagnetic Field Simulations of Lower Hybrid Waves
in Tokamaks ..... olel=le ) =to ks onsle eloietelotobalazs il opatalore o are e e araRureta it ons s sin o sie o w oie 0 5is BED

J. C. Wright, P. T. Bonoli, M. Brambilla, C. K. Phillips, and E. Valeo
Scattering from Edge Density Fluctuations on the Lower Hybrid

Waves in FTU..... o e ¥ 640 % K & 618w 130 16 B 0 o W @ W 6 B s 2D
G. Calabro, V. Pericoli Ridolfini, and the FTU Team
Advanced Lower Hybrid Current Drive Modeling . ...... T eleTe ceeeess293

Y. Peysson and J. Decker

Full-Wave Simulations of LH Wave Propagation in Toroidal Plasma

with Non-Maxwellian Electron Distributions......... o were e ee @ e e e e w e s e e 5 2T
E. J. Valeo, C. K. Phillips, P. T. Bonoli, J. C. Wright, M. Brambilla, and the
RF SciDAC Team

TOPLHA: An Accurate and Efficient Numerical Tool for Analysis and

Design of LH Antennas ............... ookl loNelelorokalstateteraiotersols +ieallane alatesle ...301
D. Milanesio, V. Lancellotti, O. Meneghini, R. Maggiora, G. Vecchi, and
R. Bilato
Simulations of LH Coupling in the Madison Symmetric Torus
Reversed Field Pinch ............ 05 5 0 131343 15 1 558 L e ko npe ) whe 'o: sda ke ae ta) ol Es 'e2 a¥alial' 305

J. Carlsson, D. Smithe, M. Carter, D. Burke, M. Kaufman, and J. Goetz

Validating the Lower Hybrid Interdigital-Line Antenna on MST.............309
M. C. Kaufman, J. A. Goetz, D. R. Burke, A. F. Almagri, S. P. Oliva,
and J. G. Kulpin

Diagnosis of Lower Hybrid on MST .........cc00ue.... sioie oiain e s w egs o wee v wis 313
D. R. Burke, J. A. Goetz, M. C. Kaufman, A. F. Almagri,
J. K. Anderson, C. B. Forest, and S. C. Prager

LHCD Scenarios for Spherical Tokamak Plasmas............coveune.n.. 317
Y. Takase, P. T. Bonoli, A. Ejiri, T. Oosako, and J. C. Wright

ELECTRON BERNSTEIN RANGE OF FREQUENCIES

Electron Bernstein Wave Studies in MAST (Invited). . .......covveeveneee...323
V. Shevchenko, G. Cunningham, A. Gurchenko, E. Gusakov, B. Lloyd,
M. O’Brien, A. Saveliev, A. Surkov, F. Volpe, and M. Walsh

X



Electron Bernstein Wave Research on NSTX and PEGASUS (Invited) ........331
S. 1. Diem, G. Taylor, J. B. Caughman, T. Bigelow, G. D. Garstka,
R. W. Harvey, B. P. LeBlanc, J. Preinhaelter, S. A. Sabbagh, J. Urban, and

J. B. Wilgen
Plans for Electron Bernstein Wave and Electron Cyclotron Heating in
NSTX ....... D oD 0G0 5000E SO ED GG TR AINGC OO L OE S 00 CBmED0 CO8 B0 SDRE 0L 339

G. Taylor, T. S. Bigelow, J. B. Caughman S. I. Diem, R. A. Ellis,
N. M. Ershov, E. H. Fredd, N. L. Greenough, R. W. Harvey, J. C. Hosea,
J. Preinhaelter, A. K. Ram, D. A. Rasmussen, P. M. Ryan, A. P. Smirnov,
J. Urban, and J. B. Wilgen

Simulation of EBW Heating in WEGA........c.cciivirierierssnsencnsones 343
J. Preinhaelter, J. Urban, H. P. Laqua, Y. Podoba, L. Vahala, and G. Vahala

Electron Bernstein Wave Experiment on the Madison Symmetric

Torus........ 6 6 S R e SR R T T WL 6 R B T e B SR S W 6 66 6 W6 e 347
J. K. Anderson, W. A. Cox, C. B. Forest, and S. M. McMahon

The Electron Bernstein Waves Heating Project in the TJ-II

Stellarator ........... SR 00 BRORCOCE00000600 80030006530 0008 OB D0BE0T DT 351
A. Fernandez, J. Caughman, A. Cappa, F. Castejon, and M. Tereshchenko
Harmonic Generation in EBW Injection into Plasmas................... 3m DI

N. Xiang and J. R. Cary

ELECTRON CYCLOTRON RANGE OF FREQUENCIES

Stabilization of Neoclassical Tearing Modes in Tokamaks by Radio

Frequency Current Drive (Review). ..o .vcvieeieiiieniienieerssssnennnnas 361
R. J. La Haye

Increasing NTM Stabilization Efficiency Using Modulated ECCD in

ASDEX Upgrade (Invited) .. . ...coovvvvveennens R s 131 o el 8 i 301 w21e S OD

A. Manini, M. Maraschek, G. Gantenbein, Q. Yu, S. Gunter, F. Leuterer,
H. Zohm, and the ASDEX Upgrade Team

ECH Experiments Aiming at Further Advanced Operations in LHD

(Invited) ............... R T e 80 S 8 B B 6 6 5 6k 377
H. Igami, S. Kubo, T. Shimozuma, S. Inagaki, K. Nagasaki, H. Tanaka,
Y. Yoshimura, T. Notake, T. Maekawa, M. Uchida, J. Miyazawa,
I. Yamada, K. Narihara, N. Tamura, K. Ida, T. Mutoh, A. Komori, and the
LHD Experimental Group

Vertical Launch Third Harmonic Electron Cyclotron Resonance

Heating of H-Mode on TCV and Access to Quasi-Stationary

ELM-Free H-Mode (Invited)......... S Ceteescanacrraeresensanses 385
L. Porte and the TCV Team

Modeling of Time-Dependent Radial Transport of Electron

Distribution Perturbations Caused by ECCD in DIII-D............ o 0 w6 s et oin SV
R. W. Harvey, R. Prater, and C. C. Petty



Electron Cyclotron Current Drive at High Electron Temperature on
DIII-D....... o se 0 wis o AT 85 W AR W S5 %10 5 8 8 38 W 16 9 428 ¥ B (& 038 @} A I8 56 W4 T W 426 656 397
C. C. Petty, M. E. Austin, R. W. Harvey, J. Lohr, T. C. Luce,
M. A. Makowski, and R. Prater
Sawtooth Control with ECCD on Tore SuUpra .....c.ccvveiveccecssnsessns 401
M. Lennholm, L.-G. Eriksson, F. Turco, F. Bouquey, C. Darbos,
R. J. Dumont, A. Ekedahl, G. Giruzzi, R. Lambert, R. Magne, F. Rimini,
E. Traisnel, and J. L. Segui
Demonstration of Steady State Operation with 1MW of 170GHz
Gyrotron for ITER (Invited) . ...... R Ss 405
A. Kasugai, K. Takahashi, K. Kajiwara, N. Kobayashi, and K. Sakamoto
Design of Electron Cyclotron Heating and Current Drive System of
ITER........ aie s e aw W e B W46 W ¢ 081 W a1 W e W e 8 46 W NTS 6 e ¢ ais e sie w w0 w B13
N. Kobayashi, T. Bigelow, T Bonicelli, S. Cirant, G. Demsov
R. Heidinger, M. Henderson, J.-P. Hogge, B. Piosczyk, G. Ramponi,
S. L. Rao, D. A. Rasmussen, G. Saibene, K. Sakamoto, K. Takahashi,
R. J. Temkin, M. Thumm, M. Q. Tran, A. G. A. Verhoeven, and H. Zohm
The Enhanced Performance Launcher Design for the ITER Upper
Port ECHAntenna.............cccu.. 4 s s e e wie e are R § )
M. A. Henderson, R. Chavan, R. Bertizzolo, A. Bruschi, S. Criant,
J. Duron, D. Farina, R. Heidinger, J.-D. Landis, E. Poli, G. Ramponi,
G. Saibene, O. Sauter, F. Sanchez, H. Shidara, V. S. Udintsev, H. Zohm,
and C. Zucca
The W7-X ECRH Plant: Recent Achievements ...... § e 0 B 6 e B ek R ¥3 1
V. Erckmann, P. Brand, H. Braune, G. Dammertz, G. Gantenbein,
W. Kasparek, H. P. Laqua, G. Michel, M. Schmid, M. Thumm,
M. Weissgerber, and the W7-X ECRH-Teams at IPP Greifswald, FZK
Karlsruhe, and IPF Stuttgart
Upgrade of the TH1506B 118 GHz Gyrotron Using Modelling Tools. .........425
C. Darbos, A. Amold, H. O. Prinz, M. Thumm, F. Bouquey, J. P. Hogge,
R. Lambert, C. Liévin, R. Magne, and E. Traisnel
Second Harmonic Breakdown in KSTAR............... o) 6 e el vewsen s $29
Y. S. Bae, A. C. England, M. Kwon, and G. S. Lee

RF THEORY AND MODELING

Physics Research in the SciDAC Center for Wave-Plasma Interactions

(Invited) ........ 6 ok e o wr e e CEthlenata oo toatetete oerele e¥olootole aele la¥elaiarstals ot 5t oty 5t ote B3
P. T. Bonoli, D. B. Batchelor, L. A. Berry, M. Choi, D. A. D’Ippolito,
R. W. Harvey, E. F. Jaeger, J. R. Myra, C. K. Phillips, D. N. Smithe,
E. Valeo, J. C. Wright, M. Brambilla, R. Bilato, V. Lancellotti, and

R. Maggiora
Quasilinear Evolution of Multiple Non-Thermal Ion Distributions in
ICRF Heating ....... O ROeEas A T O o0 ot u fo )8 8w 5 0 60 S 8 on e s 5o w 343

E. F. Jaeger, L. A. Berry, R. W. Harvey, C. K. Phillips, J. R. Myra
D. N. Smithe, D. B. Batchelor, P. T. Bonoli, M. D. Carter, M. Choi,
E. D’Azevedo, D. A. D’Ippolito, E. J. Valeo, and J. C. Wright

i



Time-Dependent Modeling of Nonlinear Plasma Response to Fast

Waves with Multiple Damping Mechanisms...... VR e e veswes e 347
R. I. Pinsker

Extended Budden Problem Associated with an Energetic-Particle

Population ...........cc0n0vens G0 D00 SO0 DonBE0s QOB oAnL O DO D OB IR o0 .451

A.J. Brizard, A. N. Kaufman, and E. R. Tracy
Effects of ICRH on the Dynamics of Fast Particle Excited Alfven

Eigenmodes .........covvviiernnennnns oo viv w1 w 0870 10 870 0 o B g0 Wk 455
T. Bergkvist, T. Hellsten, and K. Holmstrom
Full-Wave Modeling of ICRF Waves: Global and Quasi-Local

DIESCHAPIIONS 416 5060 0w 575 7 v w56 37 508 70,8 e 406 36604 0 6% i S R 5% 8605 58 . 459
R. J. Dumont

A New Normal Form for Multidimensional Mode Conversion ............... 463
E. R. Tracy, A. N. Kaufman, A. S. Richardson, and N. Zobin

Higher Order Corrections to Resonant Mode Conversion..... T 1.0 1]

A. S. Richardson, E. R. Tracy, and A. N. Kaufman

Gyrocenter Gauge Theory and Algorithm for Nonlinear Particle

Simulations of Radio-Frequency Waves in Plasmas ........ e % o L e % 8 471
H. Qin, C. K. Phillips, R. A. Kolesnikov, W. W. Lee,
E. J. Valeo, and D. N. Smithe

High Frequency Gyrokinetic Particle-in-Cell Simulation: Application

to Heating of Magnetically Confined Plasmas ...........ccoiiiviienneennnn. 475
R. A. Kolesnikov, W. W. Lee, H. Qin, and E. Startsev

Towards a Predictive Model of Power Loss from Parametric Decay of

ICRF Waves. . .ovevvvervnnnnans S00000 50 00O 0CN0 O D0 OO0 G DIICDITIGONG 479
J. R. Myra, L. A. Berry, and E. F. Jaeger

Three-D Complex-Geometry Semi-Implicit Finite-Difference

Time-Domain Simulation of Edge Plasma at RF Time-Scales......... crees..d83
D. N. Smithe and A. H. Hakim

PIC Modeling of Collisional Skin Depth in RF-Driven Atmospheric

Pressure Plasmas. ................00. o ¥ L % 58 10 o ¥ 6 6 R S e 487
C. M. Roark, J. Carlsson, A. Hakim, D. P. Karipides, D. N Smithe, and
P H. Stoltz

RF PLASMA APPLICATIONS

A Negative Hydrogen-Ion Source for SNS Using a Helicon Plasma

Generator.......... T $E e e R S R A ees.493
R. H. Goulding, R. F. Welton, F. W. Baity, D. W. Crisp, A. Fadnek,
Y. Kang, S. N. Murray, D. O. Sparks, and M. P. Stockli

Microwave Excitation in ECRIS Plasmas...............cc0veen.. A 497
G. Ciavola, S. Barbarino, R. S. Catalano, L. Celona, F. Consoli,
S. Gammino, F. Maimone, D. Mascali, and L. Tumino

Accurate Design of ICRF Antennas for RF Plasma Thruster

Acceleration Units with TOPICA........... 50188 N e B e eeesa 301
V. Lancellotti, R. Maggiora, G. Vecchi, D. Milanesio, and O. Meneghini

Xiii



Rocket Propulsion through Multiply-Charged Ions from a Mirror

Plasma ........ 56 4L 7 5 WS 1 0 ) 46 3 W16 I i w e o 8 8 a7 in; 030 w878 % e v e o s o0 mans s D05
L. Leung and C. C. Petty
Strong RF Heating in a Mirror during Plasma Build-Up....... “s e e s e @ ee e 509

V. E. Moiseenko, N. B. Dreval, O. Agren, K. N. Stepanov, A. V. Burdakov,
P. V. Kalinin, and V. 1. Tereshin

Possibilities of Phased Array Antenna (PAA) for Fusion............. ceeee. 513
A. G. Shubov, A. V. Shishlov, and S. A. Ganin

Analysis of the Heating of the Magnum-PSI and Pilot-PSI Plasma in

the GHz Range ........ S8 55k 1w 5 e B 81690 6 OGS R B R e OO 1806 e n wa s waewee s D LT
R. Koch, M. van de Pol, F. Louche, W. R. Koppers, N. J Lopes Cardozo,
and the Pilot-PSI Team

AuthorIndex.........c.cceeviieicennnnnnes T ey Tt Tot e Lo ORTetot=Tate ceesssS21

Xiv



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11

