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Tecnología 1:  agua-cherenkov  Aprox. no. 2  2 x [~50m ∅ x 120m length]
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UNO baseline (SD, USA) 
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Tecnología 1: agua cherenkov
 Aprox. no. 3
- 60m x 60m x 180m (3 modules)
- 648,000 tons water
- SuperKamiokande x 13
   [approx. 20 times fiducial volume]
 # of 20” PMTs: 56,000; 
 # of 8” PMTs: 14,900



Rational for UNO baseline
Tecnology 1: water-cherenkov     Approx. no. 3

•Topology and Size
–Light attenuation length limit in pure water: ~80 m at 400 nm
–PMT pressure limit:  ~6 atm (60 m of water) 
–Largest possible width of underground cavity: ~60 m
⇒ Single largest active module size: ~ 60m x 60m x 60m

• PMT (photocathode) coverage
- Need relatively high coverage (~ 40%) for low energy physics (solar and SRN), 
  and 6 MeV γ detection from p → K+ν; and 5-10 MeV γ from neutral current 
  excitation oxygen
- Need fine granularity for LBL νe appearance experiments to reject π0 background

• Number and size of the modules for a fixed fiducial volume
- Module size ⇓ detector cost ⇑

• Larger surface area to fiducial volume ratio - requires more PMTs
• Smaller fiducial to total volume ratio
• Need more access drifts and auxiliary/service space 
- typically excavation costs for drifts are more expensive than for large volume excavation

- Module size ⇓ Energy Containment ⇓
• especially crucial in atm nu studies, such as L/E study

- Module size ⇓ Pattern Recognition Capability (with same PMT cov.) ⇓
      ⇒ Keep the module size as large as possible



Passive perlite insulation

≈70 m

Drift length
h =20 m max

Electronic crates 

Single module cryo-tank based on
industrial LNG technology

A. Rubbia hep-ph/0402110
Venice, Nov 2003

Giant Liquid Argon Charge Imaging ExpeRiment 
possibly up to 100 kton

Tecnología 2: argón líquido



Tecnología 3: centelleador líquido


