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PRESENTED AT THE 1683 TOXAMAK SEMINAR AT
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FEBRUARY 1, 19383,



MATERIAL LARGELY TAKEN FROM THE 1932
SMALL TOKAMAK USERS MEETING AT
NEW ORLEANS, A ON NOVEMBER 1, 1982

SUMMARY AVAILABLE AS UNIVERSITY OF WISCONSTIN
PLASMA PHYSICS REPORT MoE/Er/S3051-47,
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US, SMALL TOKAMAK

DEVICE

COLUMBIA TORUS 1

UCLA MICROTOR

CAL TECH ENCORE

MIT VERSATOR I

RPI RENTOR

TEXAS TECH

CAL TECH

COLORADO

WISCONSIN TOKAPOLE 11

TEXAS PRETEXT

UC IRVINE

UCLA MACROTOR

DEVICES
R(cM) 2n(em) BB
2.5 13x25 5
30 20x25 30
38 24 1.5
40 30330 15
45 30 4
46 26 7
46 32 6
50 16 3
50 Oy 10

35 1

34 6
0 90x150 6
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MAJOR CURRENT AREAS OF STUDY

RF WAVE PROPAGATION AND HEATING
RF CURRENT DRIVE

TRANSPORT STUDTIES

IMPURITY CONTROL

HIGH BETA

LOW @

DIAGNOSTIC DEVELOPMENT



RF WAVE PROPAGATION AND HEATING

ECRH

VERSATORII (150 xw - AT_ /T

o/ Te £ 708)

TokAPoLE II (10w - avy/v, v 50% )

LOWER HYBRID
VERSATOR II (120 kw - b, = 50 V)
ENCORE (®RAY TRACING)

ICRF
MACROTOR
(PUMPOUT OBSERVED)
TOKAPOLE

TEXAS TECH WAVE PROPAGATION)
ALFVEN WAVES

HIGH POWER HEATING)

PRETEXT RESONANCE IDENTIFICATION AND
TOKAPOLE ]I



2Hcd layer at r=-17.7 cm
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RADIUS M
RADIUS M

%ﬁ%—k—.@hﬂ::—__::_:-__::::___:::: EEFE—.FE.—%EP:—_:::.:_._::-:_.._:-._.
@ & A °OF < YT ®& & = °F

Wwa J4200:m Txm DZ=H-WU WE~ZOWum Txm DZ-=FW



CURRENT DRIVE

LOWER HYBRID
VERSATOR II (120 kw - A1 ~ 10 ka)
ENCORE (G(0KW-SMALL CURRENT OBSERVED)

ICRF
MICROTOR (PLANNED)

FAST ALFVEN WAVE
TEXAS TECH (PLANNED)

NEUTRAL BEAMS
COLORADO BGKV-PLANNED)

BOOTSTRAP CURRENT
WISCONSIN OCTUPOLE (1~1kn)
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VERSATOR 11 LHCD/ECH  OXPERIMENTS

- STABILIZATION OF THE “TAIL-M0DE“ WITH ECH.

TME (wemx)
(o)

te)



TRANSPORT STUDIES

c POTENTIALS)

MACROTOR
>0 RECYCLES IONS AT EDGE
$<0 CAUSES IMPURITY ACCUMULATION

CAL TECH (FLUCTUATING POTENTIALS)
NN=02-05 For ./<rAA<1
<SNSE> hd
NSE GIVES D=Dgyy AT OUTER EDGE

RENTOR (ION BEAM PROBE)
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IMPURITY CONTROL

MACROTOR-PUMPED LIMITE
CAL TECH-BIASED LIMITER
MICROTOR-HOT WAL L (700%)
TOKAPOLE II

-ECRH STARTUP
-MARSHALL GUN REFUEL

R

WITH BUNDLE

OPERATION

ING

DIVERTOR



3 Locar ToreidalL WDIVERTIF Can

COnTPo, p)aww\— IfM(TEv- I'NTERACT(.M\]

PDIVERTOR Coil
INSIDE LIMITE

Beuil = ~Br Bl Br
Fuax TO LIMITER FLux To LIMIiTECR
DECRENASED BY X4 INCVRRSED b\j 50%,

¢ may be USEFUL IN PuMmpED - limi TEVS

CAL TECH TOKAMAK



HIGH BETA

TORUS I
<p> = 12%, By ST OBTAINED
OUTWARD

DIAMAGNETISM AND
GROWING N ON OUTSIDE SEEN
PLASMA PRESSURE

VARIABLE

MACROTOR
BO=% OBTAINED BY RAMPING

CURRENT

PROFILE

DOWN BT

SHIFT

SEEN



LOW a
WISCONSIN TOKAPOLE II
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AXIS SEPARATR)X waLe

Q@ REMAINS FIXED AT O4 DURING SAWTEETH
SEPARATRIX MAY LIMIT ISLAND GROWTH

POOR ENERGY CONFINEMENT (<100 usec),



RPI-TION

MICROTOR
l-sHoT

DIAGNOSTIC DEVELOPMENT

BEAM PROBE (8, &N)

IR

FARADAY

PRETEXT
ALFVEN

CAL TECH

LASER SCATTERING (k)
ROTATION (BP)

WAVES + C0p LASER INTERFEROMETER (Q(R))

2D VISIBLE IMAGING OF H,

—_ 8 '[_
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CAL TECH TOKAMAK

EDCE TURBULENCE Can be

Seen b? Visible fMAG-[;\)j of Ha
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USES FOR SMALL TOKAMAKS

DETAILED BASIC PLASMA PHYSICS STUDIES

STABILITY
-CURRENT DRIVE

-IMPURITY CONTROL

TESTING NEW IDEAS QUICKLY AND CHEAPLY

DIAGNOSTIC DEVELOPMENT

STUDENT TRAINING



