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Introduction. Mmotivation: make ICRF system compatible with W wall on “long term” by antenna design development. In between “fill the gap” strategy is used utilizing low-Z materials in antenna vicinity ]

-

'“ong term” strategy: antenna design to reduce El’l‘ in front of antenna
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* AY,, due to ICRF is up to 40% lower at a4,
especially at small plasma-antenna clearance
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confirmed [3] by TOPICA calculations with full-wave (FELICE) plasma loading Broad-limiter antenna (2011-2013). Comparison with original antenna. Three-strap antenna (>=2013)
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Original antenna. Important boundary conditions. 3dB hybrids). This limits power to 0.5 MW per antenna. T'p, [x10%2 el/s] ol - Phase control was tested with two-strap antennas for phase between antennas
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i i global effect not very large [6]
0507 02 0 02 verficalcoord.z[m] 0510 a4 (broad-limiter) 1 ik + Change of phase between straps is expected to have much stronger influence on
. . L . ' i W sources and on RF loading
» Experience with old antennas tells us that remote gas injection needs to be used for any comparison [ Waccu !
. . . . . . . . ‘ ‘ ‘ ‘ ‘ norm - _ D2~ D2 i E + Strap phasing affects loading:
Previous comparison [4,5] of a3 and a4 with remote gas yielded identical 7, and Y,, or higher for a4 00 0 0h 05 08 Ijfom D2 rDZStan' FDZW“““ 0 5 3 y T use of 3dB hybrid scheme with 2 three-strap antennas is crucial
“Fill the gap” strategy: implementing low-Z materials in antenna vicinity
- L Boron-coated antenna limiters (>=2012). Comparison with the W-coated limiter antenna pair. mm
Tungsten coated antenna limiters Boron-coated antenna limiters (>=2012) P : Su e ary ; .
; ; ; Modified two-strap ICRF antenna with broad-limiters and narrow straps:
« Antenna limiters have previously been confirmed [4] as « Boron is not additional material in ASDEX 4 2 P\cre [MW] #27559 - more stable operation at low deuterium rate;
main contributors to W production during ICRF Upgrade, because of boronizations g - smaller rise of W concentration in the plasma during ICRF;
~ - smaller rise of sputtering yield measured at the antenna limiters.
Tunasten coated antenna limiters W-coated ASDEX Upgrade progress with ICRF system shows that antenna design develop-
1 a3 ment is the way to make ICRF compatible with a full-W wall. Two antennas with a new
at 1 three-strap design are planned for 2013 to minimize antenna near fields to further improve
| al i the W compatibility.
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5 i Boron-coated antenna side limiters:
% ——————— central ™\ Jevel without ICRF - confirmed dominant role of antenna limiters as W sources in ASDEX Upgrade;
a2 0 ——edge - along with broad-limiter antenna allowed multiple ITER-relevant experiments with
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+ Side limiters are responsible for at least half of rise of ¢, in plasma (wide parameter range)
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+ Accounting the upper and the lower rows (previous local measurements), and the improvement of
broad limiter antenna, antenna limiters are responsible for more than 2/3 of ¢, rise

» 50 pm coating of boron on graphite,

only on side limiters of antennas a7 and a2 replaced +» Boron-coated antenna side limiters allowed easier ICRF operation and confirmed the dominant role

of antenna limiters on W source during ICRF

ICRF power and W wall.
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