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Neutrino Science 

 Particle physics: neutrino mixing, mass, …       
using cosmic (solar/atmospheric/supernova), 
accelerator, reactor and source neutrinos 

 Astronomy: neutrinos from the Sun, supernova, 
AGN, BH-BH collision, ….. 

 Cosmology: Evolution and structure formation 
with cosmological neutrinos. Associated with 
CMB. 

 Application: Geoscience (heat production and 
tomography of earth cores), Nuclear proliferation, 
…. 



Neutrino Sources 



Great!  
But the world needs 

More Supernova Neutrinos 
 



Georg Raffelt, MPI Physik, München Supernova at Hyper-Kamiokande, Tokyo, 11–12 Feb 2017 

Core-Collapse SN Rate in the Milky Way 

van den Bergh & McClure, ApJ 425 (1994) 205. Cappellaro & Turatto, astro-ph/0012455. 
Diehl et al., Nature 439 (2006) 45. Strom, A&A 288 (1994) L1.  
Tammann et al., ApJ 92 (1994) 487. Adams et al., ApJ 778 (2013) 164.  
Alekseev et al., JETP 77 (1993) 339. 
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(1) Matter oscillations (2) CNO cycle neutrinos (±10%) →  
Metallicity problem of the Sun (Z/X) 

* Accurate solar neutrino flux measurements together with CNO 
neutrinos will solve a main problem of nuclear astrophysics. 

Low Z 

High Z 

B8 flux 

N13+O15 
fluxes 



Astronomy Potentials with Korean 
Neutrino Detector and Telescope 

KNO (Korean Neutrino Observatory)  



A Large Water Cherenkov Detector in Korea 

CP phase & neutrino 
mass ordering at 2nd 
oscillation maximum  Lifetime : 1035 yr  

New step to 
geo-science  

Neutrino telescope Neutrino oscillation 



Korean Neutrino Observatory (KNO) 

Mt. Bisul 
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