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지하 1000 m



KNO Detector 

Water Cherenkov Neutrino Detector

Multi-purpose Underground Neutrino Detector (10MeV ~ 10GeV)



Physics Goals of KNO  

⚫ Discovery of leptonic CP violation and precise measurement of CPV phase (δcp)

⚫ Precise measurement of oscillation parameters such as sin2 (θ23) 

⚫ Search for proton decays

⚫ Search for non-standard neutrino interactions

⚫ Supernova neutrinos

⚫ Diffuse supernova neutrinos

⚫ And many others



JPARC

see hep-ph/0504061
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Physics Potential at KNO: δcp

10 years of operation with 1.3 MW beam 

⚫ 10 years of Operation with 1.3MW of J-PARC Beam (𝜈: 𝜈 = 3: 1)

⚫ KNO (0.5Mt) and HK (0.26Mt)

⚫ Prospects of discovery of CP violation in the neutrino sector 



Physics Potential at KNO: δcp

10 years of operation with 1.3 MW beam 

⚫ 10 years of Operation with 1.3MW of J-PARC Beam (𝜈: 𝜈 = 3: 1)

⚫ KNO (0.5Mt) and HK (0.26Mt)

⚫ 1σ precision of δ cp measurement  



Neutrinos of Astronomical Origins  



Supernova Neutrinos   

⚫ KNO can detect more than 100M neutrinos from Betelguese at 200pc                   

if it becomes a supernova



Diffused Supernova Neutrino Background  

Year



Discovery Potential for p → e+π0 Decay  



KNO 지하시설개념도

지하 진입터널

~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)  

KNO reconstruction  

Neutrino Energy 

Neutrino Direction 

Neutrino Type 



KNO 추진경과

⚫ 2018 10 : “KNO ” 

⚫ 2020 5-11 : “ ”

⚫ 2021 2 : KNO

⚫ 2022 11 : , UNIST, 5 KNO 

(MOU)

⚫ 2023 2 : KNO 

⚫ 2023 4 ~12 : KNO 

⚫ 2023 9 13 : KNO

⚫ 2023 12 21 : KNO

⚫ 2024 2 : 



KNO 기획보고서 (2023.4~12)  
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KNO 소요예산 (추정치)  

부문 세부내역 부문별 예산(원)

지하시설 지하터널, 지하공동 등: 1440억 1440억

검출기 구조물 및
수조

콘크리트 수조: 350억
원통형 수조: 210억

560억

초순수 정수장치 78 m3/h 용량 초순수 정제 장치 3대 300억

광센서 내부 검출기 광센서
(대구경 PMT 30000개) : 1500억
외부 검출기 광센서
(소구경 PMT 10000개) 및 부속 : 450억

1950억

전자 모듈 및 고전압
모듈

전자 모듈: 100억
고전압 모듈 및 케이블: 130억

230억

전력설비, 연구동 및
기타

2MW급 전력설비: 30억
연면적 5000m2 지상 연구동: 70억
기타 부대시설: 20억

120억

총 예산 4600억

⚫ KNO 시설 운영예산 : 연 80억원 예상
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KNO Candidate Sites 

⚫ J-PARC 1.5°~2.5°

⚫ ~1000m 

⚫

⚫

⚫

⚫ ( ), ( )

KNO



New Candidate Site 

⚫ ( ) 

✓ J-PARC 1.4° (1130km)

✓ 1036m 

✓

✓

✓ ( KTX )

✓

(2027~2034)

Mt. Dumu



New Candidate Site 

⚫

✓ 2024 5 : KNO 

✓ 2024 6 : 

⚫ KNO 

✓ (KNO )

✓ ( )

KNO 



Conclusion  

⚫ KNO

⚫ RENO 

KNO

⚫ KNO

⚫ KNO

⚫ KNO





대형사업추진절차

⚫ 500 & 300

⚫ , , , 

, 

⚫

⚫ (KNO , )

----------------------------- Current Status of KNO ---------------------------------

⚫

⚫ (KISTEP)



Status of Hyper-K  



Status of Hyper-K  

10kpc SN



Status of DUNE  

Phase 1 (2031 ~ ) Phase 2  ( )



Status of DUNE  

⚫ 326 kt∙MW∙years = 34 kt Ⅹ 1.2 MW Ⅹ 8 years (Phase I)


