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PREFACE

Attempts at raising the density or the plasma current
in a tokamak above certain critical values generally
result in termination of the discharge by a disruption.
This sudden end of the plasma current and plasma con-
finement is accompanied by large induced voltages and
currents in the outer structures which, in large to-
kamaks, can only be handled with considerable effort,
and which will probably only be tolerable in reactors

as rare accidents.

Because of its crucial importance for the construction
and operation of tokamaks, this phenomenon and its theo-
retical interpretation were the subject of a three-day
symposium organized by the International Atomic Energy
Agency and Max-Planck-Institut fiir Plasmaphysik at Gar-

ching from February 14 to 16. Thirty-five papers of 20

or 30 minutes duration were presented during the first
two days to an audience of 61 official participants and
observers. The last day was dedicated to three summar-

izing panel discussions on

Precondition for Disruption - Experimental Observa-
tion (Chairman: H.Wobig)

Precondition for Disruption - Theory (Chairman: P.
Rutherford)

Dynamics of the Disruption (Co-chairman: H.Furth and

B. Kadomtsev)

The scientific programme was organized by the Scientific

Directors of the symposium

H. Furth
B. Kadomtsev
D. Pfirsch




My particular thanks are due to the administrative sec-
retary of the meeting, Ms. Riedl, and her colleague,
Ms. Weinfurtner, who made the local organizing commit-—

tee superfluous.

Garching, February 1979 K. Lackner



SYMPOSIUM ON CURRENT DISRUPTION IN TOROIDAL DEVICES

Session A: B.Waddell Memorial Session

Chairman: M.N.Rosenbluth

A1 MULTIPLE HELICITY TEARING MODE CALCULATIONS:
MAJOR DISRUPTIONS
B.Carreras, H.R.Hicks, J.A.Holmes and B.V.Waddell

A 2 ANOMALOUS RECONNECTION IN DISRUPTIVE PROCESSES IN
TOKAMAK LIKE PLASMAS

D.Biskamp, H.Welter (rapporteured by B.Carreras)

A 3 PHENOMENOLOGICAL APPROACH TO THE DISCRIPTION OF
CURRENT TERMINATION
B.B.Kadomtsev

A 4 REVIEW OF DISRUPTIVE PHENOMENA IN PULSATOR
F.Karger, W.Engelhardt, G.FuBmann, J.Gernhardt,
E.Glock, S.v.Goeler, N.Gottardi, M.Kick, 0O.Kliiber,
G.Lisitano, H.-M.Mayer, K.McCormick, O.Meisel, H.

Murmann, S.Sesnic and F.Wagner

A S5 DISCHARGES WITH AC-MODULATION
S.v.Goeler, J.Gernhardt, W.Engelhardt, F.Karger, O.
Kliber, K.McCormick, H.-M.Mayer, D.Meisel, H.Mur-

mann, F.Pohl and S.Sesnic

A6 DISRUPTIVE INSTABILITY CAUSED BY IMPURITY ACCUMU-
LATION
W.Engelhardt, 0.Kllber, K.Lackner, S.Sesnic




Session B:

Chairman: E.Maschke

DYNAMICS OF DEVELOPMENT OF INTERNAL PERTURBATIONS
DURING DISRUPTIVE INSTABILITY IN A TOKAMAK
S.V.Mirnov

STRUCTURE OF MAGNETIC FIELD PERTURBATIONS DURING
DISRUPTIVE INSTABILITY IN A TOKAMAK
V.G.Mereshkin

ECONIMIC THEORY OF THE DISRUPTIVE INSTABILITY
H.P.Furth

ERGODIZATION OF RUNAWAY DRIFT SURFACES AND MAGNET-
IC SURFACES
G.FuBmann and H.P.Zehrfeld

VERY LOW-Q DISCHARGES FREE FROM MAJOR DISRUPTIONS
IN DIVA

K.Odajima, M.Nagami, S.Yamamoto, H.Ohasa, S.Sen-
goku, H.Kimura, T.Yamauchi, K.Kumagai, A.Funahashi,

H.Maeda ,and Y.Shimomura

EXPERIMENTAL STUDY ON LIMIT OF THE SAFETY FACTOR
IN JFT-2 TOKAMAK
M.Maeno, N.Suzuki, S.Konoshima, T.Yamamoto, M.Shi-

mada and N.Fujisawa (rapporteured by K.Odajima)

SURVEY OF MHD MODES AND THEIR EFFECTS IN ORMAK,
ISX-A, and ISX-B

J.L.Dunlap, R.D.Burris, H.H.Harris, A.P.Navarro,
and V.K.Paré

LOW-g (a) DISCHARGE BY CURRENT-DENSITY-PROFILE CON-
TROL IN THE RESISTIVE-SHELL TOKAMAK, JIPP T-II
K.Toi, S.Itoh, K.Kadota, F.Kawahata, N.Noda, K.

Sakurai, K.Sato, S.Tanahashi and S.Yasue



Session C:

Chairman: D.Pfirsch

POLOIDAL ROTATION AS THE CAUSE OF THE m=1 MODE
IN TOKAMAKS
A.A.Ware

NEOCLASSICAL THEORY OF THE SAWTOOTH OSCILLATIONS:
AN m=0, n=0, POLOIDAL ROTATION INSTABILITY
A.A.Ware, R.D.Hazeltine, J.C.Wiley

VARIATIONAL CALCULATIONS OF THE NON-LINEAR GROWTH
OF THE Q=1 ISLAND

A.Samain and M.Dubois

QUASI MHD NONLINEAR DISSIPATION AND THE MAJOR DIS-
RUPTION
E.Minardi

INTERNAL AND EXTERNAL DISRUPTIVE INSTABILITIES IN
THE PLT TOKAMAK
N.R.Sauthoff, S.v.Goeler, D.R.Eames, and W.Stodiek

SOME ASPECTS OF DISRUPTIVE INSTABILITIES IN ALCATOR A

I.H.Hutchinson and D.0O.Overskei

ON THE STABLE REGIONS IN CURRENT V DENSITY PARA-
METER SPACE WITH OHMIC AND ADDITIONAL HEATING
J.Hugill and A.J.Wootton

MHD MODEL OF CURRENT DISRUPTIONS IN TOKAMAK DIS-
CHARGES

G.Lisitano




Session D:

Chairman: A.Gibson

SIMULATION OF TOKAMAK DISRUPTIONS
R.Pollard, M.Turner, A.Sykes and J.A.Wesson

STABILIZATION OF TEARING MODES: FEEDBACK STABI-
LIZATION AND PROFILE TAILORING
H.R.Hicks, B.Carreras, J.A.Holmes, and B.V.Waddell

SINGLE HELICITY TEARING MODE EVOLUTION: MIRNOV
OSCILLATIONS, SOFT AND INTERNAL DISRUPTIONS
B.Carrereas, J.D.Callen, H.R.Hicks and B.V.Waddell

HIGH BETA TEARING AND BALLOONING MODES IN TOKAMAKS
R.B.White, W.Park, D.A.Monticello, and H.Strauss

MHD-INSTABILITY OF OHMICALLY HEATED PLASMAS IN
URAGAN II
J.K.Kuznetsov and U.M.Tonkoprjad

EFFECTS OF THE STELLARATOR FIELD ON THE MHD MODE
BEHAVIOUR CLOSE TO THE DISRUPTION LIMIT IN W VII-A
W VII-A Team, presented by R.Jaenicke

DISRUPTIONS IN THE STELLARATOR W VII-A
- PART I -
W VII-A Team, presented by P.Smeulders

DISRUPTIONS IN THE STELLARATOR W VII-A
- PART IT -
W VII-A Team, presented by P.Smeulders
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SAWTOOTH OSCILLATIONS AND MAGNETIC ISLANDS IN
THE TOSCA TOKAMAK
D.C.Robinson and K.M.McGuire

TOROIDAL PUMPING OF AN INTERNAL (m=1, n=1) MODE
BY A TEARING MODE (m=2, n=1)
D.Edery, R.Pellat and J.L.Soulé
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