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Background of the DIRC PMTs
Over 11,000 PMTs were used in the DIRC detector
for the BaBar experiment at SLAC. AYer the
experiment was decommissioned, 3,000 of the
PMTs were sent to Jlab. The PMTs have a 29 mm
diameter, high gain and good quantum eﬃciency.
While being used in the DIRC detector, they were
submerged in ultra‐pure water for an extended
dura@on of @me. This resulted in external corrosion
of the glass faces. The growth of the cracks on the
glass faces could ul@mately lead to a loss of
vacuum, resul@ng in a non‐func@onal PMT. Light
entering the PMTs may also reﬂect oﬀ the
corrosion on the faces, resul@ng in a loss of
quantum eﬃciency.

North Carolina A&T University is involved in a joint eﬀort with Jeﬀerson Lab (Jlab)
and the College of William and Mary to construct a gas Cherenkov counter speciﬁed
for use with the BigBite spectrometer. 3,000 photomul@plier tubes (PMTs) were
acquired from SLAC with the intent of future use in the gas Cherenkov counter as
well as other upcoming Hall A experiments at JLab. The PMTs had been submerged
in ultra‐pure water and consequently experienced corrosive damage on the glass
faces. The PMTs were repaired by gluing fused silica plates onto their faces to
prevent the growth of the cracks which could eventually breach their vacuum. In
addi@on to ensuring the longevity of the PMTs opera@onal use, it was expected
that the repair would also improve the PMTs quantum eﬃciency. A comparison
study was performed on 60 of the PMTs before and aYer repair.

Test Setup
550 of the acquired PMTs will be used in the gas
Cherenkov detector. The PMTs were tested in
order to select the ones with the greatest
quantum eﬃciency. A dark box was used for
tes@ng four PMTs at a @me. A pulser was sent to
the LED, which delivered ﬂashes of light with
constant amplitude and dura@on. The same pulser
signal was sent to the gate of an ADC, which was
used to measure the PMT signals.

Data Analysis
The ADC distribu@on was ploced for each PMT.
The number of photoelectrons was calculated
using the equa@on:

e=
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Results

Repairing the PMTs
To repair the PMTs, 25.4 mm diameter circular
fused silica plates were glued onto the faces using
a two‐part epoxy. A custom rig was designed to
secure the glass to the PMT while allowing the
epoxy to cure for 24 hours. Using this rig, up to 20
PMTs can be repaired a day.

The comparison test showed the
number of photoelectrons
increased by an average of 10%
aYer repair. Over 450 PMTs were
tested aYer repair, out of which <
5% were bad.
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