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Abstract

A new secondary-production target for the Hadron Experimental Facility at J-PARC has been installed in Nov., 2019.
The target is made of gold and is indirectly cooled by water through a copper block. The target is designed to be capable
of a primary-proton beam power up to 95 kW for a 5.2-s repetition cycle, in which a beam-extraction period is 2 s. A first
beam commissioning with the new target has been successfully carried out with the beam power up to 51 kW in May and
June, 2020. Soundness of the target is mainly monitored by temperatures of the gold. In the new target, 24 thermocouples
in total are attached on the gold and are recorded every 100 msec. In addition to the soundness monitoring, a transverse
temperature balance, which indicates a heat-generation center position in the gold, is expected to be correlated with a
beam-injection position. In fact, we have clearly found the good correlation between the temperature balance and the
beam position in the beam-commissioning data. Furthermore, a fairly fast transition of the position even during one spill
has been observed. In this report, the commissioning results of the target including the detail temperature analysis are

presented.
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(a) Materials and structure of the target.
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(b) Positions of the thermocouples on the gold target.

Figure 1: Photographs of the 95 kW production target showing a bottom half before assembling.
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Figure 2: Upstream views of the target. The right figure
shows a schematic drawing with dimensions of the gold.
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Figure 3: Results of the target-temperature rises at the
beam power of 5, 20, 30, 40, and 50 kW. These data show
highest temperatures in the target, Ch.5, as shown in Fig.
4. The dashed line shows estimation by the simulations.
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Figure 4: Time-history plots of the target temperature
during one spill at 50 kW.
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Figure 5: Temperature differences of the Ch.5 between a
upper and lower side (blue line), and a left and a right side
(red line).
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Figure 6: A correlation plot between the heat-generation
center position in horizontal, x, and normalized
temperature difference, U.
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Figure 7: A time-history plot of the normalized

temperature difference, U. The line shows a fitting with a
linear function result between 1.6 s and 2.5 s.
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Figure 8: A time-history plot of the heat-generation center
positions in horizontal during one spill. The blue-open
circles show the beam centers measured by the beam-
profile monitor located at 1-m upstream of the target.
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Figure 9: Temperature differences between a upper and a
bottom side as a function of the heat-generation center
position in vertical, y. These points were obtained by FEM
calculation using ANSYS. The line shows a fitting result
with a function of Eq. (5).
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Figure 10: A time-history plot of the heat-generation
center positions in vertical during one spill, which were
estimated with simulations (red line). The blue-open

circles show the beam-center positions measured by the
beam-profile monitor.
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Figure 11: Transitions of the heat-generation center
position in horizontal(X) and vertical(Y) plane, which
were estimated with the simulations. The numbers shown
in the figure indicates the times in second. during the spill,
as shown in Fig. 4.
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Figure 12: Transition of the beam center position in X-Y
plane, which were measured by the beam-profile monitor.
The numbers shown in the figure indicate the times in
seconds during the spill, as shown in Fig. 4.
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