BTW S-BAND HIGH-GRADIENT ACCELERATION CAVITY STUDIES

Pablo Martinez-Reviriego!, Daniel Esperante !, Benito Gimeno!, Nuria Fuster!, %
César Blanch and Daniel Gonzalez-Iglesias

=~ ~ I Tnstituto de Fisica Corpuscular (IFIC) - ¢/Catedratico José Beltran, 2, 46980 Paterna - Valencia, Spain.
DG VALENCI e

Abstract BTW S-Band Cavity High-power RF Laboratory at IFIC

High gradient accelerating cavities are one of the main research lines in the development We are studying the electromagnetic behaviour of a Backward In our lab, we have the capacity of studying two high-power

of compact linear colliders. However, the operation of such cavities is currently limited Traveling Wave (BTW) S-Band (f = 2.9985 GHz) High-Gradient devices at the same time at very high rate:

by non-linear effects that are intensified at high electric fields, such as dark currents and accelerating cavity designed at CERN. This cavity can be the 7.5MW X 5us x 400Hz | | 15MW x Sps x 200Hz I BUNKER
radiation emission or RF breakdowns. A new normal-conducting High-Gradient S- main seed in the development of compact high power linear e 3 GHz of RF frequency. & J/ I L I+

band Backward Travelling Wave accelerating cavity for medical application (v=0.38c) accelerators for protons treatments in hospitals o 6 115 RF pulses. »* " I

designed and constructed at CERN is being tested at IFIC. Heavy particles deposit its dose
in a more localized way than photons which makes them an ideal option for more precise
cancer treatments where the healthy surrounded tissues are very sensitive to radiation
damage. However, it is necessary to develop accelerators efficient enough for these particles.
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Fig. 7: Cavity set up

Conditioning process and RF breakdowns Non-linear effects: Dark currents and radiation
High-Gradient accelerator cavities need to follow a conditioning process Electrons are emitted from microscopical protrusions in the internal walls
before they are able to reach such a high RF power. This process is known as . of High-Gradient cavities due to the high surface electric fields. These N t 1 o
RF conditioning and usually takes several months. electrons are known as dark currents and its emission follows the Fowler- b
Nordheim equation: . o
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There are several clues that can be used as interlocks for RF breakdown detec- | 8 we move forward In the conditioning process, dark currents and radiation
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Fig. 9: Conditioning progress
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