
GLACIER: Liquid Argon!

 (≈ 1 Mton) 

MEMPHYS: Water Čerenkov 

= > 7 sites candidates in Europe: 
•  Boulby 
•  Fréjus 
•  CNGS off‐axis 
•  LSC 
•  Pyhäsalmi 
•  Sulab 
•  IFIN‐HH 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50 Ktons) 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What we can do together for beams APC: 7th May, 2009  

LAGUNA!
Large Apparatus for Grand Unifica3on and Neutrino Astrophysics 

Euronu 

Detectors 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CP violation phase δ, θ13 and hierarchy APC: 7th May, 2009  

o  With different neutrinos: 
o  β ‐beam 
o  SPL –beam 
o  Comb. βb & atm. 
o  Comb. SPL & atm. 

o  At different γ (for example): 
o  γ = 100 
o  γ = 300 
o  γ = 590 
o  γ = 3000  

Site  LAr  LSc  Wc 

Frejus 
(130 Km) 

(4800 w.m.e) 

Canfranc 
(630 Km) 

(~2700 w.m.e.) 

Causo 
(730 Km) 
(~? w.m.e.) 

Poland 
(950 Km) 

(2200 w.m.e.) 

Romania 
(?) 

Boulby 
(1050 Km) 
(~? w.m.e.) 

Pyhäsalmi 
(2300 Km) 

(~4500 w.m.e.) 

Proposal of a common template 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X Oriz. 

X 

X 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CP violation phase δ, θ13 and hierarchy APC: 7th May, 2009  

o  β‐beam  

Site  LAr  LSc  WC 

Frejus 
(130 Km) 

Canfranc 
(630 Km) 

Causo 
(730 Km) 

Poland 
(950 Km) 

Romania 
(?) 

Boulby 
(1050 Km) 

Pyhäsalmi 
(2300 Km) 

Site  LAr  LSc  Wc 

Frejus 
(130 Km) 

Canfranc 
(630 Km) 

Causo 
(730 Km) 

Poland 
(950 Km) 

Romania 
(?) 

Boulby 
(1050 Km) 

Pyhäsalmi 
(2300 Km) 

o  SPL‐beam 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CP violation phase δ, θ13 and hierarchy 

Site  LAr  LSc  Wc 

Frejus 
(130 Km) 

Canfranc 
(630 Km) 

Causo 
(730 Km) 

Poland 
(950 Km) 

Romania 
(?) 

Boulby 
(1050 Km) 

Pyhäsalmi 
(2300 Km) 

Site  LAr  LSc  WC 

Frejus 
(130 Km) 

Canfranc 
(630 Km) 

Causo 
(730 Km) 

Poland 
(950 Km) 

Romania 
(?) 

Boulby 
(1050 Km) 

Pyhäsalmi 
(2300 Km) 

APC: 7th May, 2009  

o  β‐beam   o  SPL‐beam  

sin2θ13 

δCP 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CP violation phase δ, θ13 and hierarchy APC: 7th May, 2009  

o  WC = Memphys 

o  Lar = Glacier 

o  LSc = Lena 

Fiducial 
mass ? 

Detector 
eff.? 

Fiducial 
mass 55 Kt? 

Detector 
eff.? 

Fiducial 
mass 440 Kt 

Detector 
eff.? 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Detectors 

o  β –beam: 5 + 5 years 
= > ?  

Time of run 

o  SPL: 7 + 3 years 
  = > ?  



CP violation phase δ, θ13 and hierarchy APC: 7th May, 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BG (μ) vs Depth 

o   Memphys (in 1 cyl.) 

o  Lar = Glacier 

o  LSc = Lena 

? 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Ang. dist. μ? 

MM, AT, TP. 
(Memphys) 

2009 

Michael Wurm 
(Lena) 

26‐27/01/09 

BG (reactor) vs site 

o  Lar = Glacier 

o  LSc = Lena 

? 

o   Memphys (in 1 cyl.) 

? 

? 



CP violation phase δ, θ13 and hierarchy APC: 7th May, 2009  

6 


