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Abstract. A cylindrical Half-Wave length Resonator is a proved superconducting structure In the low energy part of accelerators. Accelerating efficiency in such resonator is limited by the peak RF magnetic field
on theinner cavity surface. An enlargement of the dome cavity volume containing RF magnetic field reduces the cavity peak surface magnetic field. Additionally, this resultsin the power dissipation reduction.The
paper reports results of cavity shape optimization and structural analyses of conical Half-Wave Resonators for beta=v/c=0.11 and two resonance frequencies 325 MHz and 162.5 MHz..
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A straight circular IFMIF 175 MHz, £-=0.094 half-wave
resonator has been used as a basis for a 162.5 MHz, =0.11
HWR developments. The cavity geometry has been modified
to get the design frequency 162.5 MHz and -=0.11 and to
minimize values of peak electrical and magnetic fields on the
cavity surface relative to the accelerating electrical field on
the cavity axes (B, /E,. and E,/E,.). The central part of the
cavity is designed non-symmetrical with outer conductor
plane surface that can be deformed to provide the resonance
frequency adjustment.

A spoke cavity SSRO design of FNAL Project X was the base
for the development of cHWR for the resonance frequency
325 MHz and $=0.11. The dome geometry is kept straight
since thisplaceis considered asa tune plate.
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frequencies, half-wave resonator and single spoke cavity
do not differ much in RF parameters for any beta values.
Since there is no accurate comparative investigation on
the cost or complexity of cavity fabrications the choice of
structure is based on the own Laboratory experience.
The cavity inductance is growing with enlargement of
magnetic field volume in cHWR. Since the cavity
capacitance is defined mainly by accelerating gap
geometry the length of cHWR should be reduce to target
he required resonance frequency. To reach the
noticeable reduction of B,,/E,.. and power dissipation the
cavity dome diameter should be substantially increased
and height reduced. Thisresultsin cHWR geometry with
increased overall length of the resonator to compare with
straight cylindrical HWR.




