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Abstract

The upgrade scenario by increasing the repetition rate of the J-PARC MR is in progress. This scenario requires the two
times higher acceleration voltage for the RF cavities. For this reason, all RF cavities are going to be replaced to the new
designed cavity. In a newly designed RF cavity, FT3L cores with an impedance characteristic higher than the conventional
FT3M core are used. Six FT3L cores were installed in one of FT3M-loaded RF cavity in 2012 summer and the cavity is
operated without trouble. The length of the FT3L-loaded RF cavity can be shorter than FT3M-loaded RF cavity because
the thickness of FT3L core is 10 mm thinner than FT3M core. It is possible to allocate the RF straight section to many
acceleration gaps. Now, mass production of a FT3L core and development of a new cavity for FT3L are in progress. In
this paper, the development of the new cavity, the results of the high power test using mass-produced FT3L cores and an

improvement plans are reported.
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Table 1: Cavity Parameter

Present Cavity | New Cavity
Material FT3M FT3L
Core Size [mm] 800x245%x35 | 800x245x%25
(Outer/Inner/thickness)
Cooling Scheme Direct Water Direct Water
Number of GAP 3 4 5
Total N. of cores 18 24 30
Length [mm] 1776 2015 2519
Weight [t] 4.5 5.8 7.0
Test Voltage [kV] 45 - 80
Total N. of Cav.(1st) 8 2 7
Total N. of GAP 24 8 35
Total N. of Cav.(2nd) 1 - -
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Figure 1: FT3L Cavity(5-GAP).
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Figure 2: The replacement plan of cavities.
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Figure 3: Trend of gap voltage and water temperature.
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Figure 4: Cavity impedance.
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Figure 5: Core surface after the test.
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Figure 6: Thermal distribution of cut core.
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