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FROM THE SOUTH POLE TO 
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- 1910-20 Beta decay. Espectro continuo. 
- 1930 Pauli-Fermi hipotesis neutrino y teoria 
- Esquema desintegración: 
- n -> p + e- + �† (anti) 

- Reines-Cowan 1956.  p+anti-�† -> n + e+ 
- Davis 60́s. Solar neutrinos. n + �† -> p +e- 
- Lederman 60 ś neutrino flavour 
- Pontecorvo. Neutrino Oscillation  





FROM THE SOUTH POLE TO 
CROSSROADS 

Años 80-90. neutrinos atmosféricos 
1987 supernova sn1987a 
‘90-’00 hipótesis oscilación confirmada. 
Esquema oscilación. Autoestados masa y sabor. Matriz PMNS mezcla. 
2012 medición theta13 

(�†_e, v_µ, �†_�•)  <-> (�†1, �†2, �†3) 
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�r�o�� �SONp ,

n -> p + e- + �† (anti) 

> 100 EeV 



neutrino sky  

requires a km2 

neutrino telescope 
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�†�… CC  
�†�… + N -> �… + cascade   

�† NC + �†e CC  
�†���=���E��-> �† + cascade   

v�• CC  
�†�• + N -> �• + cascade   











- 0.08 background event  
expected 

- 2 Events Observed 
- 2.8 sigma 



PeV neutrinos!!! 
Bert Ernie 

 Phys. Rev. Lett. 111, 021103 (2013) 
 















> 4 sigma excess !!!  (28 vs 12) 





http://www.sciencemag.org/content/342/6161/1242856.full 



And more … 
 
- HE oscillations. 5.6sigma a 30GeV 
- Indirect Dark Matter searches 
- CR physics 
- Monopoles, … 

Future: 
 
- Askarian Radio emission -> several km3 volume 
- PINGU. LE extension for mass hierarchy and indirect DM 
-    … 
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