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The Ion Bernstein Wave (IBW) experiment on the FTU tokamak is aimed at heating the plasma bulk ions by utilising the

mode-conversion of lower hybrid (LH) waves in the scrape off plasma coupled by two antennas, each one consisting of two phased

waveguides. The toroidal magnetic field of 7.9T, at the working frequency of 433 Mhz, locates  the fourth ion cyclotron harmonic of

the Hydrogen  at one third of the minor radius. In these conditions, the routinely launched maximum power of 250 kW per antenna

corresponds to a power density of 1.5 kW/cm2, which represents the record of the power handling capability for waveguide launcher in

this low frequency range. The operating frequency of the experiment on FTU is the highest utilised so far in an IBW experiment, and

this circumstance is useful for reducing the undesired effects of non-linear wave physics of the edge which produced the lack of the RF

power penetration in the main plasma in Doublet III-D. The main goal of the IBW experiment on FTU consists in proving that RF

power induced plasma flows produce turbulence suppression with consequent improvement of the energy confinement. The RF system

uses two klystrons and standard rigid coaxial lines as transmission lines, which feed the antennas through coaxial to waveguide

transitions. In this paper the design of high power RF components (alumina vacuum tight window and a new coaxial - waveguide

transition) performed by means of a FEM code (HFSS) is reported. Details are provided on the design and construction of the vacuum

tight windows installed in the antennas. In the new design, this window is composed of a thin ceramic slab (cross section 232´75.86

mm2, thickness 15.03 mm) brazed on a titanium frame, which acts also as adapting iris. Such component, allows transmitting high RF

power, and breakdown-free operations are allowed since high pressure in most of the antenna regions is maintained. Arcs occurred in

the Spinner coaxial - waveguide transition caused damage (repaired now) in some parts, including the coaxial cable alumina window.

The simulation of a new coaxial - waveguide transition, having about the same external dimensions and lower electric field in the inner

conductor of the coaxial cable was performed, and the results are shown. New facilities in the RF system, consisting in the automatic

cycle operation and a  proportional protection, are described. The purposes are, respectively, to improve the efficiency in the antenna

conditioning, and to protect the launcher when the  radiofrequency power reflected exceeds a certain value, which avoids the  risk to

cause failure for multipactoring in the vacuum window.
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