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NEUTRON DOSE MEASUREMENTS IN TIME SERIES AT ELECTRON LOSS
DEPENDING ON THE OPERATION MODE OF STORAGE RING
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Abstract

Using battery-powered electronic neutron dosimeters, time-series neutron doses given by electron losses were
measured above ID47 outside of storage ring for seven kinds of bunch filling patterns at SPring-8. After one-month
measurements, the data were transferred to the personal computer. This procedures were repeated between 2016 April
and 2018 December. The results showed that the neutron dose rates changed clearly after switching the operation modes.
The dose rates were shown to decrease with lifetime of the operation mode using the least squares method.
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Table 1: Several-Bunch Operation Mode at SPring-8
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203 bunches

4-bunch trainx84
11-bunch trainx29
1/7-filling + 5 bunches
2/29-filling + 26 bunches
1/14-filling + 12 bunches
4/58-filling + 53 bunches
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11/29-filling + 1 bunch

Figure 1: DMC3000 on the LDM320D reader.
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Figure 2: Neutron doses above ID47 in the 1st cycle in
2016. The arrow denotes the operation mode change.
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Figure 3: Neutron doses above ID47 in the 6th cycle.
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Figure 4: Neutron doses above ID47 in the 7th cycle.
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Figure 5: Neutron doses above ID47 in the 1st cycle in
2017.
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Table 2: Dose Rates at the Operation Modes

Ope. Aw. inject. Lifetime Dose rate
mode  interval (s) (h) (uSv/h)
A 30 18 0.165, 0.08, 0.06,
0.08, 0.08
40 24 0.24,0.15
40 30 0.15,0.13, 0.16,
0.13
D 20 16 0.16,0.21, 0.13
E 20 12 0.30,0.21
F 20 23 0.30, 0.14, 0.11
G 20 24 0.175
H 40 40 0.05, 0.07, 0.12,
0.05, 0.032
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Figure 6: Neutron dose rates as a function of lifetime.
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Figure 7: Neutron doses above the injection point in the 6th

cycle.
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