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Figure 3: The Super-Kamiokande experiment
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The Super-Kamiokande (Super-K) experiment
(Fig. 3) detects neutrinos through Cherenkov
radiation (Fig. 1), using ~11,000 photomultiplier
tubes. It’s broad physics program includes
searches for proton decay, CP violation, etc. A
better understanding PMT performance is
required to limit uncertainties on these
measurements. This poster summarizes a
photosensor test facility (PTF) at TRIUMF,
including:

•
•

Measurements of PMT response and its
various dependencies
Upgrades
improving
accuracy
and
reproducibility

Figure 1: Principle of detection

Count of
photoelectron pulse
The number of pulse

The PTF (Fig. 2) consist of

•

e

Figure 2: PTF
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2 robotic laser equipped arms, gantries, allowing
precise programmed position and angle
• Optical box contains polarizer and beam splitter to a
monitor PMT
• Small laser intensity allowing 1photo-electron
characterization
• 3 pairs of Helmholtz coils
• Water tank and purification system
This allows characterization of PMT parameters (transit
time, gain and detection efficiency) as a function of light
wavelength and polarization, incident position and angle
and magnetic field.

ØThe goal is to do these measurements and implement
them in large scale physics simulations of Super-K.

The PTF upgrades

The PTF is undergoing upgrades to improve the stability,
angular measurements, and reliability, including:
• Addition of a remote controlled rotator for the polarizer
• Redesign of optical box to allow high angle scans (Fig.
4)
• More temperature sensors to disentangle temperature
dependencies (Fig. 4)
• Improvements to collision avoidance algorithms to allow
(high) angle scans
• Reduction of the ambient magnetic field (relocation of
PTF further from the cyclotron)

Figure 6:
Gain

Transit time (nsec)

Bx=100mG

Detection efficiency (corrected)

Effects :
• Shift of high
efficiency
region
• Spatial
dependence

The Photosensor Test Facility

Detection efficiency (corrected)

Transit time (nsec)

Bx= -100mG

Bx

Results

By

Bz

Multi-PMT protypes
Figure 7: mPMT prototype

Preliminary measurements show, for
detection efficiency (Fig. 5):
• Change in spatial dependance varying
Bx and Bz .
For gain (Fig. 6):
• Average gain depends on Bx
For the transit time (Fig. 5)
• Measure a shift applying x and z
magnetic field

Next steps:
•
•

Measure the wavelength, polarization
and angular response of the SK PMT
PTF will also characterize the nextgeneration Hyper-Kamiokande PMTs
and multi-PMTs (Fig. 7)
5https://arxiv.org/abs/1307.0162

