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Overview of experience with RF on
TEXTOR

R. Koch
(Replacing F. Durodié)

Laboratory for Plasma Physics, ERM/KMS, Brussels - Belgium

♦ Prehistory

• ERASMUS antenna  (slide 02)

♦ History

• “Old” TEXTOR antennas: Double hlf-turn tilted
screen  (slide 03-04)
• “New” TEXTOR antennas: Two LFS antenna pairs,
one with feeder cover, the other without (slide 05-11)
• Unshielded electrostatic antenna (slide 12)
• One shielded, one unshielded (both with feeder
cover) (slide 13)
• Two unshielded antennas (both with feeder cover)
+ automatic tuning (slide 14-15)
• One pair with 3-tubes strap (Low electric field) (slide
16-20)

♦ Future

• Resonant half loop (slide 21)
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♦ Technology and applications

• Harmonic filter, Energy feedback control (slide 22)
• No problem for 15 years with ceramics near highest
voltage point at antenna feeding area (slide 23-24)
• Plasma production for • Wall coating and
conditioning • current start-up assistance (slide 25-26)

♦ Performance

• Highest power density 7-8 MW/m2 , long pulse at full
power (slide 27)
• Reproducible full-power operation with both
standard and 3-tubes straps antenna pairs (slide 28-
29)

SOME CONCLUSIONS

_ System working satisfactorily

_ Without screen

_ Full power / Long pulse / High power density

_ Good day / bad day syndrome (significant
dependence on wall / edge conditions)
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Trilateral Euregio Cluster (TEC)
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Original Inner Conductors
With graphite limiters (FS holder removed)

New inner conductors
Graphite limiters removed (extreme case)

P ≈ R / (Emax L)^2    ;     fPE = Pnew / Porgininal

L = 232 nH/m
R = 6 Ohm/m
Emax = 60 m-1 (V/m per V on the strap)
fPE ≡ 1 (definition)

L = 217 nH/m
R = 5.3 Ohm/m
Emax = 37. 7 m-1

 fPE = 2.6

    2-D Manetostatic modelling
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IP [KA]             
YMAX 500.00         
NE40 [CM−3]         
R=2.15M             
YMAX 0.50000E+14    
PRF1 [MW]           
PLAIN               
YMAX 2.5000         
PRF2 [MW]           
DASHED              
YMAX 2.5000         
PNBI1 [MW]          
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   Test at high RF power
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PRF-old

Edia

PNBI-1

ne-40

Ip

ne-40

PRF-new

PRF-old

PNBI-1

Edia

    New Low Electric Field ICRH Antenna
    Test on TEXTOR-94



 New Low Electric Field ICRH Antenna
Test on TEXTOR-94







 TEXTOR-94
New ICRH Antenna for

TEXTOR with DED
Running (from ~May 2002)











Gallery of Fame

Record Shots TEXTOR ICRH

shot # straps Pgen1 Pgen2 Ptot flat top Etot limit
MW MW MW s MJ

T38568 4 2.0 2.0 4.0 0.6 3.55 -

T44751 2 1.5 1.5 3.0 0.4 -

T44752 2 ±1.7 ±1.7 3.4 0.4 matching

T57741 2 1.4 - 1.4 2.3 3.2 (conditioning)

T79888 4 1.9 1.9 3.8 3.5 14.8 -

(20 % of installed energy (4MW,18s))



Problems that remain :

• Why did Generator 2 with antennas 10-11 work so well  ??

è measure S12 of generator 2 and compare with generator 1
è calibrate power of generator 2

(reading could be somewhat optimistic)

• Bt & Ip reversed :

problems with Generator 1 :

rapid large variations reflected power
-> effect of drift of particles and screen ?
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Trilateral Euregio Cluster (TEC)
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Tests of ICRH Antennas  With Total Installed Power         
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Trilateral Euregio Cluster (TEC)
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ICRH-2

ICRH-1
new antenna
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Reliability of TEXTOR ICRH Antennas  Operation
 at Full Installed Power  2x2 MW        


