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Physics Goals of KNO 
• Neutrino mass ordering determination & 𝛿𝑐𝑝 measurement 

• Non-standard neutrino interaction 
• Supernova burst, relic neutrinos, solar neutrinos, geo-neutrinos 

comparison of  neutrino  oscillation maxima in Japan and Korea 

• Far detector flux predictions for different off-axis angles at Japan(left) and 
Korea(right). 

• Both 1st and 2nd neutrino oscillation maxima can be measured by Korean 
detector. 

cross  sectional view of  the KNO experiment 
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• MC data is produced for neutrino mass ordering, CP violation and CP precision. 
• T2K error model is used and implemented for the systematics in the Korean 

sites. 

• 2.7 x 1022 POT, 𝜈:𝜈  = 1:3, (1.3 MW x 10 years operation 
• matter density values 
       JD(Japan Detector) = 2.6g/cm3, KD(Korean Detector) = 3.0g/cm3 

• Mt.Bisul (KD candidate site) : OAA(off-axis angle) 1.3°, 1088km 
• The same systematics are assumed for all plots. 

precision of  CP phase 

• 1𝜎 precision of 𝛿𝑐𝑝 measurement as a function of  the true 𝛿𝑐𝑝(left). 

• Significance for CP conservation rejection as a function of  the true 𝛿𝑐𝑝(left). 

• Significance for the wrong mass ordering rejection as a function of  the true 𝛿𝑐𝑝(left). 

• Among various detector configurations, Japan + Mt.Bisul 
combination gives the best sensitivities for 𝜹𝒄𝒑 precision, 

CP violation, and mass ordering. 

∼ 3.5 𝛔 

 𝑠𝑖𝑛2𝜃23 = 0.45  
Δ𝑚32

2  = 0.0024 (eV2) 

Δ𝑚32
2  = 0.0024(eV2) 

• Difference of minimum 𝜒2 at opposite octant with various true 𝑠𝑖𝑛2𝜃23(right) 

• Fraction of 𝛿𝑐𝑝 (>5𝜎) with various POT ratio(𝜈 /𝜈) 

• JD + Mt.Bisul combination shows the biggest fraction for all POT ratio. 
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total POT = 2.7 x 1022 total POT = 2.7 x 1022 
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2  = 2.5x10-3 eV2 

𝑠𝑖𝑛2𝜃23 = 0.5 
𝑠𝑖𝑛22𝜃13 = 0.085 
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𝑠𝑖𝑛2𝜃12 = 0.304 

CP Violation (Normal ordering) CP Violation vs Running time 

Mass Hierarchy (Normal ordering) Mass Hierarchy vs Running time 

CP violation sensitivity 

determination of  neutrino mass ordering 

resolving the octant 𝜃23 degeneracy 

Fraction of 𝛿𝑐𝑝 (Normal ordering) Fraction of 𝛿𝑐𝑝 (Inverted ordering) 

fraction of  𝛿𝑐𝑝 ( 𝜒2 > 5𝜎) 


