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Abstract
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In J-PARC Main Ring (MR), a upgrade plan to increase the beam intensity by increasing the repetition rate is in
progress and a beam intensity of about 490 kW has been achieved for neutrino experiment. In this upgrade plan, an
acceleration voltage of at least about 510 kV or more is required for the RF system to achieve 750 kW or more. The

current RF system consists of seven fundamental cavities

and two second harmonic cavities in total of nine, which

cavities use FT3L cores. In order to generate an acceleration voltage of 510 kV, we plan to use all nine cavities as
fundamental cavities and to add two 2nd cavities with four acceleration gaps by recycling the previously used FT3M
cavities. Regarding a vacuum capacitor which is one of the causes of failure during operation, we are also continuing to
develop a vacuum capacitor with increased withstand voltage in order to reduce failures and increase generated voltage
of cavity. In this paper, we report the R&D status of a 2nd harmonic RF cavity with FT3M MA cores and a vacuum

capacitor.
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Figure 1: 3 Gap cavities with FT3M.

FRAR=ANDHRE « BURAH
IS CHTRURAE + — BRI

FBL4¥*V7%W@%§@%T%%\ﬂ?MA?VV
TEADEZEIZaT REFDOR v 7 2HER AL EREEG
i ’9‘5%6;7&5 JANDOENSHE2EEEHA L
W, BURDZRE P ELATE FI3M-4 ¥ v v 722 &
53 DY IR AR — AW D I o7z, LA L, RF 22
WEEORER T N — 7&@%%#64/xb—wﬁk%%
ZHEEETSHETFIIMA4 X v v 722 500
R—AZMHRTELHNEDITE I ENTE L, F1g.2
2, ZERA VA D=V T ER OB E 2 R T, ZElRAT
BOHAY—PME=X— (GSM) TEH, 7512277
1Y —E=%— (FWM)., 7' — b X)L 7 (GV) DALE % 4
HLTW53, &> T2k, FIBM 27 2HEAMH L7z 4
Xy v FERICIEL -,

2018 Summer Installation space

QFS130 gy fGSM? GV for cavity FwM GV QDS140 QFT140
After relocation
GV QFS130 (GSM) FT3M FWM QDS140 QFT140 GV

Figure 2: Install plan of FT3M 4 gap cavities.
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Table 1: Installation History of 3 Gap Cavities with FT3M

Number of FT3M ‘ Number of Tank
(Condition of Installed FT3M Cores)
Cav# | As-is  Repolish ‘ As-is  As-is +Repolish
1 18" 0 6* 0
2 0 18 0 6
3 6 12 0 6
4 11 7 3 3
5 18 6 0
6 0 6
7 12 0 6
8 6 12 0 6
9 18 0 6 0
Table 2: The Total Rp of Each Tank
Cav# T1 / T2 / T3 / T4 / T5 / Te6 [Q]

1 784.3/784.5/786.7/787.9/827.1/827.5
4 - /773.1/7722/771.8/ - | -

5 736.9/736.5/737.0/736.3/737.5/736.7
9 769.8/769.7/769.6 /769.6 / 768.6 / 768.9
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Figure 3: 10 recycle tanks installed FT3M cores.
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Table 3: Parameter of Vacuum Capacitor

SCF-353.7k
370

SCF-402.5H132C

Capacitance [pF] 265

Distance (Electrode - Insulator) [mm]

| 20 | 36 +1.6

Insulator Length [mm]
45 65 +20

E, /B33 1 0.50
Electrode
Distance [mm] 2.7 33 +0.6
Thickness [mm] 1 2 +1
Number 13 9 -4
Fabrication Mechanical processing
Head processing RO.5 ‘ R1.0
Distance(electrode - flange)

| 525 | 65 4125

Acid cleaning + Pure water cleaning
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Figure 4: SCF-402.5H132C and SCF-353.7k.

Table 4: Dark Current of SCF-402.5H132C (28.5 kVDC)

\NoJ No2 No3 No4 Nos

in mfr. [uA] 2 2 2 2 2
in KEK [nA] 0 0

Table 5: Leak Current after Conditioning (No.4)

DC Volt. [kV] \ 5/24 531 73 7/20(KEK)
25.0 0 0 0 0
26.0 0 1 0 0
27.0 1 1 1 0
28.0 1 2 1 1-2
28.5 2 3 2 2

Deg. of Vac. [Pa] | <107% <1073 - -
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