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Introduction
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Deliverables and milestones:

D3.1  Decision on UV system to measure-Gd concentration

D3.2  Technical note on Outer Detector

D3.3  Final report on low noise front end electronics and underwater electronics

D3.4  Full simulation and analysis with final photosensors

M3.1  Report on waveform digitizers and underwater electronics
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Outer Detector
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• One of the themes in WP3 relates to our work on the Outer 
Detector system in Hyper-K.


• Recently, there has been a revision of the shared OD 
responsibilities to widen the funding support. Before then the 
responsibility was only shared between the UK and Russia.


• Although the UK still provides most of the OD funds, other 
countries contribute to the photo sensing system (Australia, 
Korea, Japan) and electronics (countries contributing to ID 
electronics).


• The sharing is currently being finalised. The OD PMT 
tendering will start soon. 
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Outer Detector: Role and Importance
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The following 
slides present a 
summary of the 
OD work. They 
are slides from 
PAC talks 
(Wendell, Kralik).
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Outer Detector System Components
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Tyvek
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In Air In Water

• ~Few % difference of reflectivity 
between water and air


• Several Tyke types tested, 
choosing the one with the best 
reflectivity.
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Outer Detector System and Components
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PMTs Long Term Measurements
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Good stability of both Hamamatsu (HPK) and NNVT PMTs

The spike is a known 
issue with DAQ
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Quantum Effieciency Measurement 
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Previously confirmed requirements for peak Quantum Efficiency (QE) for both PMT candidates

• Unable to confirm vendor’s specification for absolute QE measurements for different 

wavelengths

• Now improving wavelength-dependent measurements at KCL (timeline ~weeks)


• Using a xenon-flash lamp with a monochromator

• Improving setup to limit light pollution – reducing fluctuations

• Planned magnetic field compensation with a Faraday cage
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Connectors
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Due to possibility of discharge in HK's degassed water, OD has moved to a mastic-based 
underwater connection between the electronics vessel and the PMT

• Both PMT vendors will use an RG58-equivalent cable with an SHV plug connector on

• Mastic design follows successful implementation proven on ID side with some modifications

• OD Design has been tested with SMB terminated cables and connectors in 
pressure vessel to 10 bar => Successful


• Feedthrough with SHV terminated cables delivered in January and being tested
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Quality Assurance 

11

Measure gain vs input voltage, Single PE 
characteristics, Relative QE, and Dark Rate 
for all the PMTs

- 2 Dark Boxes with each 14+1 PMTs each 
per day

- One reference PMT in each box used for 
validation

- Up to 140 PMTs/week -> up to 560 
PMTs/month

- Additional measurements require 
alternative setup

- Considering measuring PMT+WLS plate 
setup, angular dep. of collection efficiency, 
multiple wavelengths
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Quality Assurance  Setup
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Input voltage and output signal from CAEN VME 
box

- 5 x HV power supply (6 ports each) CAEN 
V6521P

- 2x ADC (16 ports each) CAEN VX1730SB

- VME to USB bridge CAEN VX3718
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Storage/Location [confidential]
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Spaces secured for OD at 
University of Toyama by 
logistics group

- Candidate (1F): 8mx9m

- Only need about 3x5m 
for the QA

- Could also be used for 
assembly and temporary 
storage of PMTs

- Not attached to the 
storage area - requires 
transportation
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Procurement and Schedule

14

Now reviewing 
with experts and 
U.Tokyo 
specification 
committee before 
purchasing.
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Additional slides
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PMT Mounting
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(A. York, Oxford)


