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Abstract

Since July 11, 2012, to investigate the beam loss mechanism, we have been monitoring the residual dose rate on the
accelerator components like Q and B magnets, RF components, and collimators after beam stop. As for the collimator
area, residual dose rate change was measured up to 300hrs cooling time after beam stop, and these data were estimate
by using the Sullivan-Overton equation. The equation well reproduces the measured datanb@Btnand the fitting
parameters were obtained. By using the parameters we have estimated the future residual dose rate level at the
collimator area within the factor of 2. These calculations show that the 1000W injection beam loss during an 11
months/year continuous beam operation will make residual dose rate of over 2.4mSv/h during the next 1 month

maintenance stage after 15years repetition.
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Figure 1: On contact measurements of residual dosef the accelerator componeron Nov. 13, 2012, 1 daafter
the beam stop of FX operati of 196kW output to neutrino experimental facility. The horizontal axis shows
address number ~216. Measurements were made at in total 8 points on surface of an each magnet vacuum
up, down, left, right side of the entrance and the exit. The blue and red points show data from the entrance ai

side, respectivel
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Figure 2: Residual dose rate meaments at th
collimator area c the injection straight lie, Shrs afte
the beam sto, on May 8, 2013. Measurements we
made at 60cm apart from an injection kicker magnet
QM6 and QM7 (blue points), and on contact
collimators, 1, 2, 3, 4, "anabsorber 8, and an outer ir
shidd 4, 5 (green points), and on cort on the tunne
wall in from of the points —8 (purple points). Thi
height ofthe measured points were all thatthe beam
line.
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Figure 3: On contact measurements of residual dose rate transition after beam stop at th—8 of the collimatol
areaand the fitting results oSullivar-Overton formula (eq. 1), where the red circled data was excluded fc
estimation. Each solid line corresponds to the contribution of the FX beam operations after 2012 summer
down, period /~F (see text), and dashed lines are sum of these. Horizontal axis she passage fro 9:00 of Mar
6, 2013. Note that the equation is only valid for dose ratesition after beam stop, so tlbehavior during beat
operation is incorrect. The arrows he figures showthe SX beam operation during 21:lof May 13 2013 to 9:0(
May 15,2013 that ist=161¢—1654. After beam stop, me builduj can be seen
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Figure 4: Fitting results of the conversion facB value
of eq. 1, derived from the measured residual dose
from each FX operation period,~F. The bar grap
shows the averaged vas through A~F.
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Figure 5: Future residual dose rate calculis at the
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