EC-9 BORREGO SPRINGS, JANUARY 1995 vii

Contents
Preface v
Electron Cyclotron Heating and Electron Cyclotron Current Drive
Fokker-Plancki Quasi-Linear Codes for the Study of Electron Cyclotron
Resonance Heating and Electron Cyclotron Current Drive, E. Westerhof . . . . .. 3

Electron Cyclotron Current Drive Consistent with Tokamak Transport
E. Lazzaro| G. Ramponi, A. Figueiredo . . ... ...t 31

On the EC Current Drive Efficiency in Large-scale Tokamaks, M.D. Tokman . . . 51

Electron Cyclotron Heating and Current Drive: Present Experiments
to ITER] R.W. Harvey, W.M. Nevins, G.R. Smith, B. Lloyd, M.R. O'Brien,
C.D. Warrick

........................................................... 63
A Comparison of Fundamental and Second Harmonic Inside Launch ECCD

in the Presence of a DC Electric Field, Rl James, C.C. Petty, R.W. Harvey. . . . .. 75
First Results of 110 GHz Second Harmonic ECH in RTP, A AM. Oomens,

C.C. Chu, G.M.D. Hogeweij, O.G. Kruijt, J. Lok, F.J. Pijper, R.W. Polman,

J.H. Rommers, F.C. Schiiller, A.G.A. Verhoeven, E. Westerhof, and the

e e B A S S R R e S SN 85
Electron Cyclotron Wave Experiments and Theory at GA: Results and

Plans, R.W. Harvey and the DIIIFD RF Group. . . . .. ..o oo v i 93
2 MW, 140 and 160 GHz Gyrotrons Set Up on T-10 Tokamak,

A. Borschegovsky, Y. Gorelov, G. Martynov, lRoyand T-10 Team ... ......... 95
Operation of a 140 GHz] 0.5 MW System for ECRH Experiments on the

FTU Tokamak, S. Cirant, A. Bruschi, G. Granucci, A. Simonetto, G. Solari]

P. Buratti, M. Santinelli, 0. Tudisco and FTU Team.. . . .. ................ 105
Profile Control and Plasma Current Startup by ECRH on HT-6M Tokamak,

D. Zhang, J. Li, S. Chen, B. Ding, J. Luo, F. Yin, D. Wu, Y. Miao, G. Li and

[ 1Y o o 1 o 117
Summary of Refraction, Scattering, and Absorption Measurements of a

Focused ECH Beam, D. Roberts . . . .......... . ... i, 125
Investigation of Kinetic Instabilities Under OH and ECRH on T- 10 Tokamak,

V.. Poznyak, A.A. Bagdasarov, V.V. Piterskii, A.N. Yakovets, V.l. Bodnarchuk,

D.B. Evdokimov, Yu. D. Paviov . . . .. ... . 137

Poloidall Asymmetry in ECE During Off-axis ECRH, J.A. Konings, A.G. Peeters|
G.M.D. Hogeweij, E. Westerhof . . .. ... ... i 149



viii EC-9 BORREGO SPRINGS, JANUARY 1995

Electron Cyclotron Emission from Superthermals

Electron-Cyclotron Emission in the Presence of a Current-Carrying
Superthermal Tail, M. Bornatici, U. Ruffina . ........... ... .. ... ... ......... 159

Thermal and Non-Thermal Electron Cyclotron Emission During High Beta,
High Density, and Locked Mode Disruptions During D-D and D-T Operation
of TFTR] A. Janos, E. Fredrickson, K. McGuire] G. Taylor, W. Park . . .. ....... 167

Diagnosis of Non-thermal Electron Populations in Slide-Away Plasmas
in RTP, B.C. Schokker, P.C. de Vries, N.J. Lopes Cardozo, A.A.M. Oomens,
F.C. Schiller,and RTP-team . . . .. .. ... . e .199

Acceleration of Electrons in the TUMAN-3 Tokamak Dense Plasma Under
the 2F e Microwave Pumping, Fast By, Ip Ramp Up, TUMAN-3 TeamJ
V.V.ROZhAESIVENSKY . . . . oo 209

Electron Cyclotron Absorption Experiments

An Overview of ECA Results in Tore Supra, J.L. Ségui, ¥. Michelot,
D. Vézard| L. Laurent, G. Giruzzi

Electron Cyclotron Emission and Absorption Measurements at the Rijnhuizen|
Tokamak Project, J.F.M. van Gelder| H.S. Miedema. A.J.H. Donné

Combined ECE and ECA Measurements of Fast Electron Distributions -
in Tore Supra, G. Giruzzi, Y. Michelot, J.L. Ségui/M. Talvard . . ............... 247

ECA Diagnosis of LHCD Electron Distribution Functions in the Tokamak
de Varennes, D. Boyd, F. Skiff, S. Gulick . . ............... ... ... ... ..... . 255

Effects of Electron Cyclotron Heating on Instabilities

instability Control Using Electron Cyclotron Waves on COMPASS-D,
G.J. McArdle] AM. Edwards, B. Lloyd, A.W. Morris, P.R. Simpson,
GACWHRIBRLIFSE . .. i e i Gt b a S rrs v AL o o ke N0 271

ECCD for the Control of MHD Stability in Large Tokamaks, H. Hsuan,
(W 000 s o o R e S N e S e S A A N 285

Electron Cyclotron Sources and Components

Development of Advanced High-Power 140 GHz Gyrotrons for ECW
Applications, M. Thumm, E. Borie, G. Dammertz, C. Gruber, 0. Hochtl,
C.T. latrou, S. Kern, M. Kuntze, A. Mobius, H.-U. Nickel, B. Piosczyk, A. Wien . . 293

A Broad-Tuneable Free Electron Maser for ECW Applications,
A.G.A. Verhoeven, W.A. Bongers, C.AJ. van der Geer, P. Manintveld,
F.C. Schiller, W.H. Urbanus, M. Valentini, M.J. vander Wiel . . .............. 309



EC-9 BORREGO SPRINGS, JANUARY 1995 ix

Beam Matching of Gyrotron Output into Various Auxiliary Components,
T.S. Chu, K. Feleh] H. Jory, R. Schumacher, M. Blank, J. Lorbeck.. . . ........ .321

Simulation of MIG Guns for Gyrotrons Using the Particle in Cell Method,
E. Borie, C. Gruber, S. llly| T.Westermann . . ... .............coiiriinen .. . 323

Extrapolation of the Dutch 1 MW Tunable Free Electron Maser to
5 MW ECRH Source, M. Caplan, S. Nelson, G. Kamin, T. Antonsen,
B. Levush, W. Urbanus, A. Tulupoy

....................................... 333
Electromagnetic Gaussian Beams Close to Optical Discontinuities,

S. Nowak, A. Oreficel . . .. ... 343
Electron Cyclotron Emission Diagnostics

High Resolution ECE on TEXT-U, G.Cima, C.Watts . . . .................... 361
Electron Temperature Fluctuation Measurements on the W?7-AS! Stellarator|

H.J. Hartfuss, S. Sattler and W7-AS-Teaml............ ... ... .ccovin... . 369
Temperature Fluctuation Measurements from Correlation Radiometry

of Electron Cyclotron Emission on TEXT-U, C. Watts, R.F. Gandy, G. Cima . . . . . 379
Michelson interferometer for T4 Profile Measurements on Alcator C-Mod,

A.E. Hubbard, TC]Hsu,P.J.OShea..................................... .387
Nine Channel Polychromator for Fast T, Measurements on Alcator C-Mod,

P.J. O'Shea, A.E. Hubbard, and Alcator C-Mod Group . . .. .. .............. 393
ECE Imaging Arrays for TEXT-U, R.P. Hsia, W.R. Geck| F. Jiang,

W-M. Zhang, C.W. Domier, N.C. Luhmann, Jr., G.Cima.. . . .............. .403
Fourier Transform Spectrometers Employing Rotating Helicoidal

Reflectors, P. Buratti, M. Zerbini . ............ . 409
Development of the Microwave Diagnostics with Application of AC

Josephson Effect, SE. Anishenko, S.YulLarkin] P.V. Khabaev,

T R T e U s N 417

Study of Electron Temperature Profile Evolution During L-H Transition
with Measurement of Electron Cyclotron Emission on DIlI-D, Z. Wang, J. Lohr,
G.L. Bell, C. Hsieh, J. Luo, R.E. Stockdale., J.B. Wilaen, J! Zhana,

Thiermal Transport Coefficients from ECH Modulation in TEXT, K.W. Gentle,
G. Cima, D. Roberts, D. Sing, C. Watts. .........coirmiiirerininnnennnn 439




X EC-9 BORREGO SPRINGS, JANUARY 1995

Power Deposition Profile and Suprathermal Energy Spectra from
Modulated ECRH, H.J. Hartfuss, V. Erckmann, A. Kechriniotis,

H. Maassberg, M. Rome and W7-AS-Team. |....... sl e e e e el e e 445
ECE Image Reconstruction of MHD Mode Structure on Fusion Plasmas,

Y. Nagayama, A. Ejiri, K. Kawahata, E. Fredrickson, A. Janos, K. McGuire]

@, Taylors . o o abon a0 el R D R S ST SR Ry 4585
ECE Measurements in Hefei Tokamaks, S. Zhang, Y. Wan, Y. Cao, C. Deng,

Z. Wu, HT-6BI Group, HT-BM GroUp . . . . oo o ettt . 459
Study of MHD and Fine Structure with Te ECE Measurements, H. Gasquet,

G. Cima, W.E. Drummond, R. Fitzpatrick, J. Lierzer, P.E. Phillips, C. Watts,
RdvWeoton -7 Ciiiias o o T R A AN SRR ST VR sl 473
Electron Cyclotron Emission Measurements on High B TFTR Plasmasl

G. Taylor, E. Fredrickson, B. Grek, A. Jan0S . . ... ..o ii e . 485
First Results on lon Temperature Measurements at W7-ASl by Collective

Scattering of 140 GHz Gyrotron Radiation, E.V. Suvorov, Y.A. Dryagin,

SE. Filchenkov, A.A. Fraiman, L.M. Kukin, A.V. Kostrov, L.V. Lubyako,

A.M. Shtanyuk, N.K. Skalyga, O.B. Smolyakova, W. Kasparek, E. Holzhauer,

V. Erckmann, T. Geist, W7-AS Team, NBl Team.. . . ... ........ ... ... 501
Electron Cyclotron Activity Overview and Plans

Recent Progress in the Measurement and Analysis of ECE on JET, D. Bartlett,

C. Bishop, Rl Cahill, A. McLachlan] L. Porte, A.Rookes . . .................. 511
A Summary of the Tore Supra Experimental Program, ECE, ECA, ECRH

Systems and Future Plans, G. GIrUzZzi . . .. ... 525
Plans for ECRH in ASDEX Upgrade, F. Leuterer, H. Brinkschulte, M. Mdunich,

F. Monaco, A. Peeters, G. Pereverzev, F. Ryter, M. Zouhar, ASDEX-Upgrade

Team, G. Gantenbein, W. Kasparek, G. Miller, P. Schiiller, A. Fiks, E. Tai . . . .. 529
Status of ECRF on ITER] M. Makowski, D. Remsen, T. Nagashima . .. ........ . 535
Diagnostic Requirements for ITER: The Potential Role for ECE and

ECA Measurements, AE. Costley .. ...... ..ot . 545

Electron Cyclotron Wave Transmission

The 110 GHZ Mirror Line on RTP, A.G.A. Verhoeven, W.A. Bongers,

O.G. Kruit, S. Kuyvenhoven, A.A.M. Oomens, F.C. Schilller and the

RTP-team, G.G. Denisov, A. Kruglov, V. Kurbatov, A. Pylin,

M. Yu. Shmelyov, D. Vinogradov . . . . ... ..ot . 557



EC-9 BORREGO SPRINGS, JANUARY 1995 Xi

Transmission Technology for the 140 GHz/2 MW ECRH System on the

Stellarator W7-AS| W. Forster, G. Gantenbein, T. Graubner, W. Kasparek,

H. Kumric, G. A. Miller, P. G. Schilller, D. Wagner, V. Erckmann, T. Geist,

H. Laqua, V. Myasnikov, L. Popov, V. Malygin, G. Denisov.. . . . ... ..... . 565

Design of the 140 GHz/10 MW CW ECRH System for the Stellarator
W?7-X] L. Empacher, W. Forster, G. Gantenbein, W. Kasparek, H. Kumric,

G.A Miller, P.G. Schiiller, K. Schworer, U. Schumacher, V. Erckmann,
T N 575

Electron Cyclotron Theory

Relativistic Effects in Millimeter Wave Applications on Magnetically

Confined Plasmas, H.Bindslev . .. ....... ... s 585
Plasma Diagnostics Using High Frequency Cyclotron Radiation on Next

Step Tokamaks, I. Fidone, G. Granata . ... .......ovineiiieinnenan, 609
Absorption and Emission from Mode Conversion Theory, D.G. Swanson . . . . .. 633
Enhanced Mode Conversion of Microwaves Near the Upper Hybrid

Layer as a Diagnostic Toot to Measure Magnetic Fluctuations,

AJH. DONNEAAM. OOMENS.. . . v vttt et e et et e et 645
Weakly Relativistic Modelling of Refraction and Absorption for Waves

with Small Ny, G. Smith, L.D. Pearlstein, A.H. Kritz, I.P. Shkarofsky,l

A. Pochelon, A. Hirt, 0. Sauter, T. Goodman, G. Giruzzi, J.L. Segui ......... 651
List of AUENEES . ... . .. .. .. .. .ttt ..659

Ltst of Authors.. .66 1



