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Abstract

STF (Superconducting RF Test Facility) in KEK has an electron accelerator for testing of superconducting acceleration
cavity. The final specification of the STF beamline accelerates electron beam with an average current of 42 pA to energy
of 900 MeV. This time, we developed an aluminum alloy beam dump that can receive the STF final specification electron
beam (beam power 37.8 kW) without special beam operations such as beam raster or expanding the beam size. The STF
beam dump has been put into operation in March 2019. It has been confirmed that the STF beam dump operates with no
problems under the current beam conditions (beam energy 280 MeV, average current 280 nA). In this report, we report
on the thermal design of this STF beam dump, radiation shield design, and an overview of the operating situation.
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Figure 1: Design of beam dump?2. (a) Outline drawing. (b)
Cross section.
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Figure 2: Longitudinal power & peak energy deposition
density in beam dump?2.
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Figure 3: Temperature distribution just after the beam
pulse completed.
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Figure 4: Von-Mises stress distribution in core part of
beam dump?.
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Figure 5: Cycle fatigue of aluminum alloy (A6061-T6)[2].
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Figure 5: Installing the beam dump2. (a) Before pipe
connection. (b) After pipe connection.
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Figure 6: Radiation shield of STF beam dump2.
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Figure 7: Setting of gold foil and aluminum pellet. (a)
Inside shield. (b) Outside shield.
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Figure 8: Activation inside the shield.
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Table 1: Activity and Thermal Neutron Flux Outside the
Shield
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