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KNO Detector

Multi-purpose.Underground Neutrino Detector{10MeV ~ 10GeV)

Nater Cherenkov Neutrino Detestor



KNO and HK

~1.5 deg. off axis

The J-PARC v, beam comes to Korea.
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Neutrino Oscillations in KNO & Kamioka
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Comparison of KNO and HK

« Several oscillation maxima covered
by KNO and mainly 18t oscillation

maximum covered by HK

« Larger differences between

P(v, - v,) and P(v, - 7,) at KNO

 Smaller neutrino flux at KNO




Physics Potential at KNO

® Significance of CP conservation rejection

True Normal Ordering, Ordering Known True Inverted Ordering, Ordering Known
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PTEP 063CO01 (2018), T2HKK White Paper

® 10 years of Operation with 1.3MW of J-PARC Beam (v:v = 3:1)
® HK (0.26Mt) and KNO (0.26Mt)
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Physics Potential at KNO

® 10 precision of d ., measurement

True Normal Ordering
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True Inverted Ordering
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® 10 years of Operation with 1.3MW of J-PARC Beam (v:v = 3:1)
® HK (0.26Mt) and KNO (0.26Mt)



Physics Potential at KNO

® Significance of mass ordering measurement

Normal Mass Ordering
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® 10 years of Operation with 1.3MW of J-PARC Beam (v:v = 3:1)
® HK (0.26Mt) and KNO (0.26Mt)



KNO Organization

® KNO working groups have been organized and active (2018~ )

® KNO web site is open (www.kno.or.kr)

KNO Organization Chart

Executive Board

(=3¢ &32)

Conference Board

Astronomy Facility Software

Physics

Working group Working group Working group Working group




KNO Candidate Sites
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Candidate Sites : Mt. Bisul

® Height : 1084m, Baseline : 1088km, Off-axis angle : 1.3°

® Good accessibility / excellent water quality
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Candidate Sites : Mt. Bohyun

® Height: 1124m, Baseline : 1040km, Off-axis angle : 2.2°

® Good accessibility / Optical observatory on the mountaintop
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Conceptual Design of Underground Facility
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Detector R&D on PMT

® R&D on new type of PMT in progress

® Being developed for the outer detector PMTs

SIPMT

Incident photon Photocathode

Window

Vacuum tube ——

. - Fast response time : ~ few ns
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Detector R&D on PMT

® Design and fabrication of 8 cm SIPMT prototype in progress

Alkali (Cs, Na, K) Metal Dispenser (AMD) Scintillator (with Al layer on top) + SiPM

1-cm glass tube

Sb bead
(on tungsten wire)

Glass-Kovar pin e
sealing

Focusing electrode Glass-Kovar tube -
sealing Vacuum flange
i i Photon-incident winqow V.Jiﬂ.'l
metal layer™| photocathode deposited inside

Glass-Kovar
pin sealing

To vacuum




Design of Water Purification System

® Water Purification System

- Based on SK/HK system
- Designed by DICOTECH

Rn/C02/H20/bacteria free air
I Source water |
| buffer tank ‘ 3
| P ,| &=155m?/h _| ~=155m3/h
uv ToC
10u filter
15RO R i
ejected waler
T i [ R0 H ro | R0 H ko
P— | UV TOC To Collection tank uv ToC
Rn/COz/Hz0/bacteria tank + N P
| Rro Tank \.—”** dl =
water Ta t | UE | = drain UF I— UF drain
cooling water cooling water
= HE L] » HE afsnnssanananan »
MB cooling water cooling water
4 Vacuum Degasifier VD C VD D
—“>ancuzn-|zmhactaria
1 free alr 1p Filter 1p Filter
'
pure water uy uv
buffer tank sterilizer sterilizer
2™ stage Rn/C02/H20/baclerla free air
system KNO tank 258000 m3




Detector R&D on Radon System

® Development of Radon System

- Radon vacuum degasifier (DICOTECH) for radon removal
- Highly sensitive radon detector (DAON)
- prototype construction

radon degasifier prototype
_ -




Software Development

® KNO reconstruction package being developed

® Separate reconstruction packages for low energy and high
energy neutrinos being developed
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Realization of KNO

® The process for big science projects in Korea is different from

those in other countries.

® Steps to secure the full funding for KNO

1. Obtain the seed funding from the government (early 2023)

2. Write an extensive report on the project using the fund. The
report includes scientific programs, construction plans, economic
effects, legal issues and etc (in progress)

3. Review of the report by the government

4. Final decision by the government



® KNO greatly enhances physics sensitivities in the measurements

of leptonic CP violation, mass ordering and many others.

® The KNO organization was established and very active

® Detector R&D and software development is in progress

® The process to apply for the full funding has been started



