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Abstract

A beam power upgrade of the J-PARC accelerators has been an important task of J-PARC. As for the injector linac,
beam energy upgrade to 400 MeV and beam current upgrade to 50 mA have been the main issues and scheduled for
next a few years. By introducing a new ion source and a new RFQ linac, beam current will increase from 20 mA to 50
mA. According to an increase of the beam current, wasted beam that shouldn’t be accelerated in the following
accelerator sections also increase. To stop wasted beam, there is a beam scraper in the MEBT region just after the RFQ
linac at the beam energy of 3 MeV. An existing beam scraper is made of carbon composite material and it has a dent
caused by merely small beam current of 20 mA in daily operation. A new scraper that endures upgraded beam current
of 50 mA is the essential item for the beam power upgrade of J-PARC. Thermal simulations on several materials have
been performed with the ANSYS code assuming the upgraded beam power. They revealed that maximum temperatures
in a beam cycle are much higher than their melting points in some materials and consequently that lessening of heat
load for a scraper by beam operation is an essential factor. Reducing average thermal flux in the beam pulse below to
3.17x10® W/m” by a beam-chopper cavity, maximum temperature of the scraper decreased to below the melting point of
the scraper material.
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Figure 1: A Crater on the Existing Scraper (a) and its 3D
Image (b) observed by KEYENCE, VR-3000.
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Figure 2: Dimensions of the scraper (1/2 cut) .
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Figure 3: Simulation Result for W.
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Figure 4: Simulation Result for C/C.
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Figure 5: Sample of the Simulation Result in Time
Domain.
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Table 2: Simulation Parameters II
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Figure 6: Temperature Dependence of Thermal

Conductivity for the Simulations.

4.  Simulation Result II
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Figure 7: Simulation Result 1I.
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