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Introduction

» Completed my PhD at University of Sheffield,
neutrino cross sections in T2K

* Recently started in the department as PDRA
 Working mainly on Hyper-K calibration with Nell
 Some Super-K calibration work as part of this

* Continuing working in the cross section group in
T2K

 Muon tomography side project

 Spend most of my free time climbing, baking or
playing D&D
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IzﬂCClﬂJr Cross Section on Water and Hydrocarbon T2/K\

e Signal: CC1z™ events in ND280 FGD1 (CH) or FGD2

(layered CH/H20) @
Mmuon

I/Iu+N—> //t_+7Z'++X ,.-f neultrino

N nucleus

any number
ol nucleons

* Such resonant events are a major background to the
oscillation analysis

. . . . . "
» Kinematics of the pion of particular interest - no current o
differential measurements made in p, and cos 0,

positive
plon
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Selection TZIR\

* Three signal samples based on how the pion is detected
- Provides access to different kinematic phase spaces
* Additional control samples to constrain backgrounds

 Each sample further divided by FGD layer - most interactions on water will be
reconstructed in an FGD2x layer

- D m
TPC

ME FGD
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Pion reconstruction from Michel electrons T 2/K)\

* Large number of pions unreconstructed due to decay to muons then Michel
electrons - important as these pions would fall under Cherenkov threshold

* Estimate momentum using range to reconstructed ME vertex
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Technique will be even
: z more effective when
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Cross Section Extraction

 Number of MC events fit to data using binned
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The Group

* Neil McCauley » Balint Bogdan
* Jon Coleman * Ashley Greenall
e Sam Jenkins * Pruthvi Mehta
o Ka Ming Tsul  Adam Tarrant

 David Payne
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Hyper-Kamiokande — suwe-xamokanse 8

e 258 kton volume water Cherenkov detector
- 216 kton inner detector (~187 kton fiducial volume)
- 1 m thick outer detector used as a veto region

an

- Optically separated using high reflectivity Tyvek Suimu Shrine @

AN
sheets

e |nstrumented with o
- 20000 50cm PMTs — . oA
~ ~10000 8cm PMTs ‘ G &

- 1400 mPMTs

MPMTs provide N\, .
improved timing and N A
spatial resolutions - Nell
chairing mPMT review
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Detector Calibration VPEF

* Important to fully understand detector systematics - ~1% uncertainty needed
» Wide array of detector calibrations:

LI system

- Light injection system injector housing

- PMT precalibration
- DT generator
- NiCf gamma source
- AmBe source
- Electron LINAC
* Nell Is leading integration

LINAC test setup
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SK nickel source
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Detector Calibration VPEF
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VPER

Calibration System Prototyping

36 injector positions, with collimated and diffuse light
sources

* Liverpool group focussing on LED pulser board R&D Balint’s
prototype

- Need fast (<5 ns) timing boards

- Balint working on new prototype boards - good progress
but chip shortages are a problem!

- | will be investigating surface mounted LEDs, and testing/
printing possible fibre connectors >

(b PR

- Fibre test stand in new lab coming soon! 300 -

Potential SMD
fibre connector
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UKLI prototype system in Super-K

» Diffuser and collimator injector system installed in SK in 2018

New top diffuser laser source at a more sensitive
wavelength

 Now used for water quality monitoring - clear sensitivity to
current water convection

* I'm currently updating this to move to realtime monitoring -

important for upcoming Gd loading
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Additional top diffuser to
illuminate bottom region

o'
O

N Colllmator and diffuser at
~  each vertical point
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 Ka Ming has been working on a maximum
likelihood fit framework for water quality
measurements and PMT response "PMT

_ “RIL, =
» Performance of fit enhanced with mPMTs PE=1(0,,9,)e " A(0)QUR) =
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VPER

Light Attenuation Measurements ™ soueeinensivi

Q(R) ~ WPMT

 Ka Ming has been working on a maximum
likelihood fit framework for water quality
measurements and PMT response "PMT

. ~R/L, w124
Also has applications for top-bottom asymmetry PE=1,(0,,9,)e A(O)CXUR)
(TBA) analysis
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Excavation Status

Access tunnel excavation completed. Approach tunnel excavation starting

FY2020 FY2021 FY2022 FY2023 FY2024 FY2025 FY2026

Entrance yard Circulartunnel & satellite cavities
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: . VPER
Timeline

FY2020 FY2Q21_ FY2022 FY2023 FY2024 FY2025 F)2026 FY2027 FY2028
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" Upgrade of J-PARC accelerator and neutrino beamline
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: VPER
Overview

* Hyper-K construction ongoing, aiming to begin data taking in 2027

* Liverpool playing a key role in the calibration system and mPMT physics potential
B

HyperKamiokande-chan
NAN=AZFHhTEPA

e NAIN—HN=AHhVT
@ Hyper-Kamiokande
SURIE !
‘ j
SuperKamiokande-chan && Kamiokande-san

A=IN=N=ZFHVTEPA NEFHhITEA
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