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Abstract

A parallel feed-back type Direct Current Current-Transformer (DCCT) system has been used not only to measure beam
intensity but also to measure total beam power loss during beam injection period and at the beginning of acceleration.
The DCCT had originally designed to give beam intensity within the accuracy of 1%, however at present, less than 0.1%
accuracy is required to measure beam power loss within 0.1% accuracy. A step response function of the system, derived
from a waveform measured after a beam is fast-extracted to the neutrino production target, has been used to reconstruct
the beam intensity and to measure beam power loss which is less than 1% of total intensity. This paper reports present
performance of the system and simulation results using an equivalent circuit.
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Figure 1: Circuit Eiagram of parallel feed-back DCCT.
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Figure 2: (Up) A DCCT waveform of Fast Extraction
mode operation. (Down) Step response function
calculated from output waveform measured after a beam
is extracted to the neutrino target.
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Figure 3: Waveforms (sampling rate is 1kS/s) after beam
batch injections (K1, K2, K3, K4) where green and red
lines are corrected waveforms by using different
methods, corr old (eq. 2) and corr new (eq. 1),
respectively. The blue lines represent raw data
waveform (before correction).
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Table 1: Estimated Injection Beam Power Losses
w.o.corr  corr old corr.new Ratio(new/old)
K1 0.025 0.011 0.011 1.00
K2 0.032 0.014 0.023 1.64
K3 0.075 0.033 0.048 1.45
K4 0.062 0.036 0.055 1.53
SICARDOHIEILETHD corr_new [ZEXHZH T
TE T,
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Figure 4: (Left)Waveforms when K1 ~ K4 batch
injections, and (Right) waveforms after beam extraction
where each intensity is normalized to be 1.
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Figures 5: Waveforms after beam extraction for the
cases of normal operation, 1.64s repetition, and single
shot operation mode (beam study mode) with a few
minutes interval in typically.
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Figures 6: Calculated open loop and closed loop gain
response for the cases Ry=R»=3Q(upper figures), and
R;=3.02Q. Rp=3Q(Lower figures).
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Figure 7: Calculated step response.
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