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Abstract

In the J-PARC LINAC, the beam current and pulse width are being upgraded in order to increase the beam output
power for the next decade. MEBT1 (Medium Energy Beam Transport 1) is located between the RFQ and the DTL to
form an intermediate bunch structure for matching the transverse and longitudinal beams and for injection into the rapid
cycling synchrotron in the later stage. Since the beam energy in MEBT]1 section is low (3 MeV), the space-charge effect
is expected to increase as the beam intensity increases. In this study, a new magnet has been designed and fabricated to
suppress the beam loss caused by the space-charge effect. The new magnet is a combined-function magnet that can
generate superimposed multipole components for beam focusing and space-charge effect compensation in a small space,
and a permanent magnet is used to reduce the power consumption and the size of the equipment. In this presentation, the
design of the magnet and its effect on beam dynamics will be discussed.
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Figure 1: Component Layout of MEBT1.
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Figure 2: Design magnetic circuit for combined-function
focusing magnet. All shown in this figure are permanent
magnets, and the arrows indicate the direction of
magnetization.
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Figure 3: Magnetic field distribution along the beam axis.
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Figure 4: Fabricated prototype magnet.
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Figure 5: Preliminary result of magnetic field measurement
on mid-plane of the prototype magnet.
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Figure 6: Simulation model of simplified 2D lattice
structure.
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Figure 7: Results of the simulation. Upper figures show
phase space distribution in vertical (y) axis of the extracted
position. Lower figure shows the effect of octupole field
strength on the beam emittance at DTL exit.
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