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KNO Detector

Multi-purpose.Underground Neutrino Detector{10MeV ~ 10GeV)
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Physics Goals of KNO

Discovery of leptonic CP violation and precise measurement of CPV phase (0.,)

Precise measurement of oscillation parameters such as sin? (8,,)
Search for proton decays
Diffuse supernova neutrinos

Supernova neutrinos

Search for non-standard neutrino interactions

And many others
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Statistical Significance (o)

Physics Potential at KNO: &,

® Prospects of discovery of CP violation in the neutrino sector

Prospects for Discovery of CP Violation
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Prospects for Discovery of Neutrino-Antineutrino Asymmetry
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® 10 years of Operation with 1.3MW of J-PARC Beam (v:v = 3:1)

® KNO (0.5Mt) and HK (0.26Mt)



10 Precision ( °)

Physics Potential at KNO: &,

® 10 precision of o ,, measurement

Precision of 6., Measurement
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® 10 years of Operation with 1.3MW of J-PARC Beam (v:v = 3:1)

® KNO (0.5Mt) and HK (0.26Mt)



Neutrinos of Astronomical Origins

1018 1 T T T T T T T T T T T T T T T T T T T T T T T ]

: (Vitagliano et al 2020)

W 1012F SoJar (nuclear) 5
X - Solar (thermal) supernovae u
= ’ Reactors .

82 6 h i
. 10° - +——— Thermal neutrinos =
Ll B ' from evolved stars 3
P - 5

.,,—2 100 " =
4 C d

S ]

2 of 3

© 10°F -

o) » ]

£ - .
3 1072F 2

Z B &
u . CosmogenicT > -

10—18 1 | I I I L1 | L1 ] L1 ] Lo L\_:

(o]

1078 1073 109 103 10° 0° 0'2 ig”’ i01
Energy E [eV] ﬁ lcaCubia

direct Q ar KM3NET
detection neutrinos

with KNO with KNO




Supernova Neutrinos

Supernova Neutrinos
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Diffused Supernova Neutrino Background
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Discovery Potential for p — e*m® Decay

10% = : :
— p — e’
- HK 258 kton, 3¢
DUNE 20 kton — 40 kton, 3¢
i KNO 500 kton, 36 KNO -
10% Il .
/_________________-

% —

/

103 /

1 033 /

/
III/II\IIIIIIIIIIIIIIIIIIIIIIII

2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048

DUNE

/

NN
\
|
|
|
|




KNO XlotAl& HE &

Z=HE

A—Section

/

.

B—-Section / '\

C—Section

—
—

~1000m




Activities on Detector R&D

® Development of Silicon PMT (SIPMT)

- Kyungpook National University in collaboration with Russian group
- Hybrid PMT using photocathode, scintillator, and SiPM

® Design of Water Purification System

- Seoul National University in collaboration with DICOTECH company

® Development of Radon System

- Seoul National University
- Radon Degasifier (DICOTECH), Highly Sensitive Radon detector (DAON)



KNO Software Development

® Develop KNO reconstruction packages which can be used to study

physics sensitivities and to optimize the detector design

NuWro, GENIE (neutrino generator)

&

WCSIM (detector simulator)
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Status of Hyper-K

Project Status

2020 > 2021> 2022> 2023> 2024> 2025> 2026> 2027>

MOU S|gnedTMay 2020 Approach and Peripheral
-~ ; tunnels, Summer 2022

Operation
starts 2027

Tan
Constructlon I
PMT production !

|I Cavern Excavation

. [
Access tunnel complete, Feb 2022




Status of Hyper-K
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Status of DUNE

Phase | Phase Il Upgrades
.Ramp to 1.2 MW beam intensity .Proton beam increase to 2.4 MW
.Two 17kt (10kt fid.) LAr TPC FD .Four 17kt LAr TPC FD modules
modules. One HD on VD. .ITMS Upgraded to ND-Gar to provide
.Near detector: ND-LAr + TMS enhanced ND interaction physics
(steel/scint. range stack) + SAND capabilities.
.Moveable to enable PRISM

\ Phase II FD

Phase 1 (2031 ~) Phase 2 (A|#&)



Status of DUNE
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® 326 kt-MW-years =34 kt X 1.2 MW X 8 years (Phase I)



