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Abstract

The vacuum duct of J-PARC MR is mainly stainless-steel. In FY 2012, very localized, spotted beam loss occurred in
the arc section of lower reach of collimators and dispersion maximul point in all arc setion under 200kW beam run.
Since an unexpected activation in the arc section make maintenance difficult in future, we redesign the aperture of
vacuum ducts to widen and flatten in the arc and collimator area. The material of beam ducts were chosen Titanium.
The new beam ducts are installed from autumn in 2013 to January in 2014, and used to the machine from May 2014.

The result is reported.
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Figure 1: Typical beam loss distribution in MR at about

200 and 230 kW FX user-run.
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Figure 2: On-contact residual radioactivity of the
Quadrupole and Bending beam ducts (except for
collimators ‘untouchable’ area).
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Figure 3: Cross-sections of Q-ducts in arc section.

Table 1: Vacuum Duct Cross-Sectiion Type in 1-
arc(--2013). < Is 45° Tilted 124 mm-Side Square with
Rounded (R40) Corner, O Is Circle in Diameter 124
mm
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Figure 4: Beam envelope, dispersion function and
aperture of vacuum ducts (both --2013 and 2013--) in 1
module of the arc.
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Figure 6: The both side of SFA have bellows with
hexagonal aperture with RF shield.
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Table 2: New Duct Aperture List Mainly in Arc-A. Red Letter Means New Titanium Chamber. The Number Is

Exchanged Duct Address
%QDX QFN QDN QFX QFX QDN QFN %QDX

- O—-0016 O—0017  O—<O018 O—<019, 091, 163 O—<020, 092, 164 O—0021 O—022  O—023
O—=0023 O—=0024 O—0025 O—0026,098, 170 O—<027,099, 171 O—=0028 O—0029  O—<030
O—=0030  O—=0031 O—=032 O—<033,105,177  O—<034, 106,178 O—<035 O—0036 O—<>037
O—=0037  O—0038 O—<0039 O—<040, 112,184 O—<041,113,185  O—<0042 O—0043  O—O044
O—0044 0045 0046 0O—<047,119,191 - O—<048, 120,192 0049 050 051
051 0052 0053 O—<0654, 126,198 O—<055, 127,199 O056 057 <058
058 059 0060 O—061, 133,205 O—O062, 134,206 O063 0064 065
<065 {066 0067 O—<068, 140,212 O—<069, 141,213 O070 0071 072 -
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Figure 7: The work scope in MR.
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Figure 8: Typical vacuum pressure trend in Arc A and
the MR beam power from Nov. 2011 to Aug. 2015.
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Figure 9: Typical beam loss signal distribution in MR of
330 kW user-run.
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