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Our group@Liverpool

= Graduate students = Academics
= Francis Bench = Costas Andreopoulos
= Lauren Anthony = Neil McCauley
= Gabriel Penn = Christos Touramanis

Kostas Mavrorkoridis
Jon Coleman

Pruthvu Mehta
Jaiden Parlone (New)

= Post Docs = Support
= David Payne = Ashley Greenall
= Steve Dennis = Sam Powel > HVCOMS
= Adrian Pritchard = John Bland
= Ka Ming Tsui = Rob Fey

= Steve Jones
= Peter Sutcliffe
= Karl Metelko
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Super—Kamiokande (SK)

Solar neutrinos

Atmospheric neutrinos

Proton Decay

Supernova (relic) neutrinos

Gadolinium upgrade (2020)

Tank open@2018
3 " . ‘ ;;‘\ 5 N :, \:“ ."h.' d J: ;",f-

Anti-electron
nuetrino

\froton o \
Gadolinium

/// lPGSItron G\amma rays

Originally detectable signal New signal
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Liverpool calibration system

« Installation work completed in - Injectors provide 3 different
August 2018 and reported by opening angles

Adrian | rxX’m . .
dria SRS as « Calibrate various detector

- First signal from the optics properties including optical
seen ingNovember 2018 properties of the water
« Commissioning electronics in PGBl e SISl

February-July 2019 with help ;Ielcated UK electronls syste

from Super-K experts

« Integrated one of our optics
with Super-K automatic
calibration system for test run
iIn August 2019. Success!

- Now Lauren is writing the
Instrumentation paper

Liverpool Christmas Meeting 2019



UPER

Commissioning of Electronics

= Completed in July 2019 by  Integrated electronics with Super-K
Sam, Lauren, Neil and Adrian trigger system and DAQ

« View of oscilloscope including LED
input (pink) and PMT output (blue)

« System is set up for data taking

which we have done over 3 periods
in 2019

= Data taking is so easy that Neil
candoiton h|s own|
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New calibration data from 2019

= Data processing & analysis collimator data (beam‘pofilin
and MC generation) for measuring water coefficients

= Working on integrating all optics into SK automated
calibration system

" INJECTOR COORDS " INJECTOR COORDS
LIVERPOOL LASER SEPT'19 14 oI Co0RDS LIVERPOOL LASER SEPT'19 ey R P 4

RUN 81987 TARGET CENTROID COORDS RUN 81994 : TARGET CENTROID COORDS
Bl COLLIMATOR [-14.74, -8.25,13.14] m B3 DIFFUSER [-14.95, -7.88, -1.70] m
OCCUPANCY OCCUPANCY

RUN START 0119-09-17 11:45:09 RUN START 0119-09-17 12:40:10
RUN END 0119-09-17 11:48:27 RUN END 0119-09-17 12:44:29 = -
100693 EVENTS IN RUN ’ 131572 EVENTS IN RUN
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Tokai-to-Kamioka (T2K)
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Tz Manuscript submitted to Nature (arXiv:1910.03887)
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o~ 10°F E
T 2 NQ"‘ ?All Lines 90% C.L. Exclusions :
g g > 102 o .
Non-oscillation Results & ™| = j
5 10p = £
< g - f_____/f
= Long baseline sterile neutrino search  1¢ E
= Phys. Rev. D 99, 071103 (2019) ! .
107 F — E
—
107 — T
10—3%_ I::Cube _é
= Search for heavy neutrinos with ND 10_4:  SoBooNEMBooNE Tmods
= Phys. Rev. D 100, 052006 (2019) 107 10 10”
sin’0,,
= Search for NC induced single production at ND
= J. Phys. G 46, 08LT01 (2019)
= Firstv, cross-section from CC-Ox in FGD1
» To be submitted to JHEP

Many cross-section papers coming out...
Liverpool Christmas Meeting 2019 9
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Cross-section work@Liverpool

= CC-1n* measurement on nuclear effects | .-
= RESiv,+p>u+at+p :
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Looking forward

= (More powerful) Beam is back since 2018 = T2K-NOVA joint fit
= ND280 upgrade in <2yrs = T2K-SKjoint fit

efficiency
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Hyper— Kamiokande

Hyper-K
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= Beam neutrino
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arXiv:1805.04163
= Proton decay

p'—re'+r[‘5 HK '10'yeérs:
Signal

background / (t=1.7x10%4yrs
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1035 years for e*nY, ~3x1034 years for vK



o Intermediate Water Cherenkov Detector
Jo Hyper-Kamiokande ' I T T
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KamiokaNDE
Nobel 2002

Super-K
Nobel 2015

Hyper-K
Nobel 20XX

)

»

2020 2021 2022 2023 2024 2025 7026 2027 2028

]
PMT
installa

Prepar Tunnel Cavern Tank
ation const excavation Const

PMT production

PMT cases, Mirrors, Electromics ete.

Power—upgrade of J-PARC and MNeutrino Beam—line
I D D L
Near Detector Facility, R&D, production ND construction

Construction from 2020 — Operation from 2027

= Liverpool/UK: callbratlon system
Diffuser ball@Imperial
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"ﬂ = KamiokaNDE Super-K Hyper-K
,,,,,,,,,,,, Hyper-Kamlokande Nobel 2002 Nobel 2015 7 Nobel 20XX

2020 2021 2022 2023 2024 2025 7026 2027 2028
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»

nature > news > article a natureresearch journal

nature L8

NEWS - 16 DECEMBER 2019 - CORRECTION 16 DECEMBER 2019

Japan will build the world’s largest
neutrino detector

Cabinet greenlights US$600-million Hyper-Kamiokande experiment, which
scientists hope will bring revolutionary discoveries.

...the country’s cabinet approved the first ¥3.5-billion (US$32-million)
tranche towards construction as part of a supplementary budget for the

current financial year... The budget will need to be approved by parliament;
this is likely to happen next month

From our Japanese colleague:

Approval of the first year's budget in Japan means project approval and an
intention to fund the future years in line with the project proposal.
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T2K-merchandise (Advertisement @)
One realizable proposal (~¥1 600/mug) Dosign proposal by

y/,l, T2K I lzk\

Will collect other design proposals from t2lkk—younyg,
talke pm—orders and sell at March 2020 meeting
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Designs by
Alex Goldsack

[ new! kids sizes ]
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