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Abstract

The proportional counter is adopted for the beam loss monitor (PBLM) which is utilized for the machine protection
system (MPS) in J-PARC 3GeV synchrotron (RCS) and 30GeV synchrotron (MR). The high voltage (HV) dependence
of the gain of PBLM is measured in MR using beam loss at the collimator thus they have a result of the exponential
fitting to the data. In RCS also measured the high voltage dependence using Na-22 source and beam loss. We have the
same result as MR. Although we found there is saturation of the gain which is caused by the limit of the output voltage
of the preamplifier and the integrator circuit. At present, we can't set the adequate HV values to all of PBLMs because
the number of channels of HV is less than the number of PBLMs so some of PBLMs have the problem of saturation.
Then we are planning to upgrade the HV power system using multi-channel HV modules.
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Figure 2: The correlation between Qo” and K [2].
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Figure 3: The Na-22 gamma-ray signal measured by the
PBLM with 2000V bias voltage.
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Figure 4: Histogram of the sum of peaks of the Na-22
gamma-ray signals measured by the PBLM with 1700,
1800, 1900, 2000V bias voltage. The histogram is inter-
preted as a poison distribution.
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Figure 5: (a) The beam loss signal at the collimator meas-
ured by the PBLM with 1000 to 2000V bias voltage. (b)
The signal by the bremsstrahlung radiation from 100deg
dump beam loss measured by the PBLM at L3BT with
1500 to 2000V bias voltage.
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Figure 6: Exponential Fitting to the beam loss by the col-
limator (a) and the 100deg dump (b). The red circle points
are peak value, the blue square points are integral value.
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PBLM HV dependence by Na-22 source and by Beam loss
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Figure 7: (a) The fitting by Eq. (2) for the beam loss data
at the collimator. (b) for the beam loss data at 100deg
dump (c) for the Na-22 source data. The unit of vertical
axis is arbitral (not converted to the physical charge val-
ue).
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Figure 8: The correlation between the factor K and the
factor Q of Eq. (2). (a) beam loss at collimator, (b) beam
loss at 100deg dump, (c) Na-22 source data.
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Figure 9: A test bench of multi-channel HV system.
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