Operation status of water-cooling fixed target at J-PARC Hadron Facility
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Abstract

The experiments of the hadron facility were operated with a slow extraction beam for 2 cycles after the great east
japan earthquake on 2011. The maximum intensity was 6kW for RUN#40, 14kW for RUN#43 on 2012. The indirect
water-cooling Pt fixed target (50% of beam loss) was designed based on the last report, and it was used for these
experiments. The thermo couples with high speed response were installed for a preliminary target design of high
intensity beam. The distribution and the rapid transition of temperature were measured successfully. As a result of
analyzed with transient temperature data, the heat transfer coefficient is 11293[W/m?K] between Pt target and Cu base
block, 9282[W/m? K] between Cu base block and the SUS pipe of cooling water. FEM analysis which replaced the
target material with Au from Pt was executed at 25 kW of beam intensity conditions. The shear stress is reduced one
half with replaced the target material, therefore Au target can use to under 70kW within the stress analysis. Au target
case also needs to design for the pipe arrangement of cooling water without boiling, for a target not to melt.
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