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Abstract

Some issues related to the high-Z material as the plasma facing component are discussed from the
view point of the key for the understanding of the plasma. Possible new area for the plasma science is
discussed.
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The statistical analysis of the confinement improve-
ment factor on the ASDEX tokamak. The distribution
of discharges are shown as a function of the factor
of the improved confinement, fu, which is the ratio
of the energy confinement time to the scaling law of
the L-mode. The magnitude of the improvement de-
pends on the material of the plasma-facing compo-
nent. Case-2 is for stainless-steel walls and the
case-3 is for Boronized walls. [2]
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Fig. 2 The H, spectrum in front of the limiter of TEXTOR
tokamak (Thick lines). The cases of the graphite
limiter (a) and the iron limiter (b) are shown. Compo-
nent with the large Doppler-shift is observed, show-
ing the birth of the fast neutral particles. Fast neut-
ral component is more abundant if the limiter is
composed of the heavier element [10].
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Table 1 Various improved confinement modes and the experimental conditions [6] .
(For the references in this table, see [6] .)

Mode Phenomena

Possible

Ref. Operation Condition

Mechanism

(1) H-mode (H ) Edge pedestals for n(r) and T(r)
Sharp reduction of loss at LH
transition

Improvement propagates into core
Associated with ELMs

(2) VH-mode Further improvement in the core
Terminated by giant ELM; MTE
Peaked profile for n(r) and T(r)
Reduced thermal transport in core

(3) Supershot

(4) High-8, mode Peaked Ty(r) and n(r), for B, > 1

Reduced y; and p in the Core

(5) High-8, H-mode (1) +(4)
(6) High T; mode
(6') High T; H-mode (1) + (6)

(D 10C Peaked n(r) and 7¢ recovers
the Alcator scaling
(8) Pellet mode Peaked n(r) and 7 recovers

the Alcator scaling (OH)
Peaked n(r) and core
improvement (NBI...)

(9) PEP H-mode M +@®

edge E(r), Vo(r) ASDEX (1]

(1) + global E(r) DIIL-D [8]
partially low s(r)

s(r) in core

T; is enhanced but 7, is not clearly Vy(r) peak

s(r) in core

Found in divertor configuration
Degradation by’ neutrals
by limiter

Better under low-Z wall
Location of X-point and
threshold power

(1) and Low-Z wall, high
triangularity

Needs strong degassing of
the wall

Needs particle control for
peaked density

TFTR (4]

DII-D,JT-60U Needs wall conditioning
[6} Start with low I,

Preferable for peaked density
JT-60U [9] 1) +@

JET,JT-60 [10]

JET,DII-D [11] Start-with low density target

Initiated by reduction of gas-puff

in controlled recycling

(cf. Peaked in LOC, flat

in SOQO)

Deep fuelling by pellet with

low I,

ALCATOR-C [3] Shallow fuelling gives

DIIL.[12] poor enhancement

JET,2M [13] (1) + (8) and needs (approx)
central fuelling

ASDEX[5]

(10) CTR-NBI mode Peaked n(r) and improvement Vy(r) peak ASDEX [14]15] Coexist with peaked density
of x.g in core profile
(10’) IL-mode Peaked n(r) and improvement JFT-2M {16} as above
of x.q in core
(10') I-mode Peaked n(r) and large fraction TEXTOR [17]  Toroidal belt-limiter & B-zation
of hot ions
Peaked n(r) and lower x.« Enhanced by Ne or Si injection
in core by Ne /Si
(10") Z-mode 1SX-B [18] Introduction of low-Z Impurity
(11) L-Hybrid mode ~ Peaked T,(r) at center, q0)>1 Toresupra.. [19] Induced by central deposition
impurity free Edge/SoL control for proper
accessibility
(12) High-1; mode 7g/Tg(L) follows [; when 1, Low-g (core) TFTR...[20} Penetration of reverse current
_ is reduced near edge
(13) Core H-mode Peaked n(r) and lower x4 PBX [21] Ion Bernstein wave heating
in Core
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