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Abstract

A beam dump at the J-PARC Hadron experimental facility was made of copper with coolant channels and surrounded
with iron and concrete for radiation protection. Forty thermocouples were horizontally attached at the centre of the copper
structure to measure the temperature distribution. The temperatures of the beam dump were measured with a
Programmable Logic Controller (PLC). The beam position of the temperature distribution was in good agreement with
that of Residual Gas Ionization Profile Monitor (RGIPM) at the beam dump during 37-kW and 44-kW beam operation.
In addition, the area of the temperature distribution and the sum of the temperatures were approximately proportional to
the beam intensity. This paper reports the temperature measurements and the data analysis of the beam dump at the J-

PARC Hadron experimental facility.
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Figure 1: Schematic view of beam dump.

Figure 2: Photograph of the copper core of beam dump.
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Table 1: Model Number of PLC Modules

Module Model number

Sequence CPU F3SP71-4S

Linux CPU F3RP61-2L

Temperature monitor F3CX04-0N

Output F3YCO08-0N
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Figure 3: Schematic diagram of the primary beam line at J-
PARC Hadron experimental facility. Red box and dark red
boxes illustrate beam dump and RGIPMs respectively.
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Figure 4: Typical graph of horizontal temperature
distribution at beam dump during 37-kW beam operation.
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Figure 5: Trend graph of horizontal beam position at beam
dump during 37-kW beam operation. Green, blue and red
point illustrate the beam positions of weighted average,
RGIPM and Gaussian fit respectively.
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Figure 6: Typical graph of horizontal temperature
distribution at beam dump during 44-kW beam operation.
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Figure 7: Trend graph of horizontal beam position at beam
dump during 44-kW beam operation.
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Figure 8: Plot of area and sum of temperatures vs beam
intensity.
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