Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

J-PARC 3-50BT t&5%51E
J-PARC 3-50BT UPGRADE PLAN

FIEECRS Y, RS Y, Kl Y, ARHE Y, iR Y, e — Y, mEEE Y,
SMLEEN, fEARZEN, e Y, FEEs
Masashi Shirakata® ), Masahiko Uota®), Takao Oogoe®, Chikashi Kubota®), Kenichiro Sato™), Yoichi Sato®),
Junpei Takano®), Takeshi Toyama®™, Yoshinori Hashimoto®), Yoichiro Hori, Hiroyuki Harada®
A KEK/J-PARC
B) JAEA/I-PARC

Abstract

The J-PARC 3-50BT line transfers the beam bunches from the rapid cycling synchrotron to the slow cycling one,
called as the MR. The purposes of beam transport lines are: transferring the beam without any losses, and delivering to
the following device with the optical matching. In addition, the J-PARC 3-50BT line has a collimator system in order to
cut the halo component to the specified emittance. The J-PARC MR has achieved the beam power of 240kW, and aims
that of 750kW after 2014. With such a very high beam power, the beam collimation in the 3-50BT line plays an
important role for the stable beam operation. The upgrade of the 3-50BT line is planned for the high performance
collimator operation, with additional beam monitors and steering system. This paper reports the upgrade plan of the 3-

50BT line during the long shutdown period in late 2013.
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Figure 1: Schematic drawing and typical optics of the J-PARC 3-50BT line. Blue lines show the horizontal optics and
red lines show the vertical one. Initial optical parameters are given on 13" January 2012, (8, o) = (28.618, 2.343) for
the horizontal plane, (4.086, 0.272) for the vertical plane, (7, 77°) = (3.255, -0.249) for the horizontal plane, and the

vertical dispersion is zero.
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Figure 2: MRPM installed at the upstream of QDTI
magnet.
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Figure 3: Loop-couple type beam position monitor.
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Figure 4: Steering magnet for the collimator area.
(preliminary design)
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Figure 5: Free space for a steering magnet.
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Table 1: Specification of steering magnet

Items values
Core size 180 x 400 x 500 mm
Gap height 200 mm
Conductor IMW 2x8
Coil 480 turns per coil
Max. current 25A
Resistance at 20°C 0.59Q
Max. voltage at 60°C 17.5V
Bending angle > 0.5 mrad
Weight 480 kg
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Figure 6: Reconstructed beam orbit in the collimator
section by changing a focusing strength, with data
obtained by other methods. These were measured during
3™ to 16™ November 2012.
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Figure 7: Current bypass for QDS/QFS quadrupole
magnet family. Bypass resistor handles the magnet 1, 2,
3, individually.
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Figure 8:

EPDM hoses on QSC quadrupole magnet.
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Figure 9: Ceramic tube for electrical isolation.
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