RF tests of an 805 MHz Pillbox Cavity at Lab G of Fermilab
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We report recent RF tests on an 805 MHz RF pillbox cavity with demountable windows for beam apertures
at Lab G of Fermilab, a dedicated facility for testing of MUCOOL (muon cooling) components. The cavity
is installed inside a superconducting solenoidal magnet. A 12 MW peak RF power klystron is used for the
tests. The cavity has been processed both with and without magnetic field. Without magnetic field, a
gradient of 34 MV/m was reached rather quickly, with very low sparking rate. With a 2.5-T solenoidal
field, a gradient of only about 16 MV/m was achieved, and even that took many weeks of conditioning.
More severe multipacting effects and higher radiation levels were observed during the processing with
magnetic field. Preliminary understanding of the cavity conditioning in a strong magnetic field and cavity
surface inspection results will be presented.
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