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1 Additional beam test of Q051(Testing prototype multi-gap resistive plate
chamber (MRPC) detectors)
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We have been developing Multi-gap Resistive Plate Chambers (MRPCs)
for experiments at J-PARC and for muography. The main purpose of this
test experiment is to evaluate the performance of new front-end
electronics, namely a preamplifier and a discriminator.
The new preamplifier uses a new chip with a stable supply; however, its
gain is lower than that of the previous version. The new discriminator
employs a much cheaper chip while maintaining performance
comparable to the previous version.
With tests using beam, we found that the gain of the new amp is too low
and we cannot achieve required efficiency and time resolution. In
contrast, the performance of the new discriminator was satisfactory.
We also tested a tracker MRPC equipped with a lower-resistivity high-
voltage electrode than that of the previous one. The time resolution
measured with a conventional HR-TDC was as good as 70 ps. We found
that modifications to the firmware of our streaming HR-TDC are
necessary to handle narrow signals and to measure position resolution.
The conventional E88 MRPC, equipped with fishing-line spacers and a
conventional carbon high-voltage electrode, achieves a time resolution
of around 100 ps. The time resolution shows slight improvement with
increasing temperature. The new E88 MRPC suffered from a gas leak.
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