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* Experimental results
— Global shot analysis
— Power deposition discussion
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Global shot analysis
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#79347 B=3.46T
f=32.07MHz, =32.07MHz, f=32.50MHz, f=32.50MHz

- ITER early phase (low activation) plasmas
- Core N=1 (cyclotron) 3He heating
- N=0 (ELD/TTMP) electron heating at MC layer(s)

N=1H N=2D

- INVERTED scenario (MC at lower X[3He])

- Low X[?He]: Mayoral et al.
[Mayoral, NF 46 (2006) S550-S563]

- Behavior at high X[3He]?

- Dominant heating?

- RF induced toroidal/poloidal rotation?
[Lin, EPS, Dublin, P5-164]

Van Eester D. & Lerche E. RF Power in Plasmas, Newport (USA), June 2011 11 (29)

ERM - KMS
—_—



Pulse No: 79352

---- Pulse No: 79343 Typical pulse (|105W vs. high X[*He])
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Power deposition discussion
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MC Location &

X[D], X[C], X[*He] unknown

Confluence positions: minimization guess vs exp.data

—— IIH 1
o ::: ; mirror « RTC formula results from divertor light
== IIH 2 miirror so X[*He (IIH)] # X[*He (RTC)] but
---------- Estimated data correlated; assume

B Exp.data X[®He (IIH)] = a X[®*He (RTC)] + b

* Minimization set up to find X[D], X[C],
X[*He], a, b for which experimental
P max locations fall on the theoretically
predicted locations for the MC positions
for both MC-I and MC-II.

o4l * Result: X[D-like]~20-25%, a~1.3-1.6,
b~0.
« X[D]~7-8% consistent with TOFOR
prediction; X[C]~2-3% in agreement
®He concentration with expected X[C] in carbon-wall
machine
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Modeling
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MC+MC, + MC; =
AT (1 — Ty)(1 — T3) sin? (%)
+ 4Ty T5(1 — T7) sin? @—3)
v \i + AT2Ty(1 — Ty) sin? <¢3 — @)
[Kazakov, PPCF 52 (2010) 15006] 2
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Dependence M

Dependence on X[*He] Dependence on n,,,
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Fast Wave Dispersion Root
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Conclusions
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plasma contamination = multiple confluences in plasma:
- MC & FW cut-off sensitive to various parameters (a.,, X[...], n,)
- interplay # confluences: Fuchs effect — Fuchs-Kazakov effect
- low efficiency region at X[3He]~4-6%: MC/cut-off in front of antenna

~ efficient heating up to ~70% (in MC regime) in (*He)-H

stronger e than i response (P./P,,,~0.4-0.5; P./P,,,~0.1-0.15)
from very low X[3*He]

Had no time to mention but:

high rotation velocities: ~8krad/s (comparable to (3He)-D expts.)

evidence of fast particles
RF enhanced NBI D tail similar to (3He)-D expts. @ high X[*He]

fast SHe particles @ low X[*He]

RF Power in Plasmas, Newport (USA), June 2011
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* Related work presented at this conference
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A-42: Y. Lin

Flow drive analysis on Alcator C-Mod (with a side-glance at JET)

B-23: M.-L. Mayoral
ICRH in the ‘new’ JET with Be wall and W divertor

-17: E. Lerche
ICRH scenario’s for ITER half-field phase tested in JET
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EXTRA slides
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(1)¢ [krad/s]

» 33MHz, dipole
ICRF induced rotation: profiles
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In (3He)-D only central torque observed (~central MC).
Can overall drag come from multiple MC?
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® ¢(krad/sec)

ICRF induced rotation: correlation with X[?*He]

(*He)-D
RF 1.6-3 MW, Ip =2.8 MA, t=7 sec
6
Rotation at R =3.04 m
4 +
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0 10 20
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Clear maximum observed
when MC is efficient
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Pulse No: 79342, t = 7.725s, field: 2.64984 T Evidence of fast 3H e particles

CCD-Intensity scale
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; 1.1MeV 3He ions
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gamma rays

Evidence of fast particles at high X[*He]
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Evidence of fast D at high X[*He]: TOFOR

U= Pulse No: 7 S TOFOR
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[Giacomelli L. et al.,
Rev. Sci. Instr., 79,
(2008), 10E514]

[M. Gatu Johnson et al.,
Rev. Sc. Instr. 81,
(2010) 10D336]
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