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17.4     Atmosphärische Neutrinos

Atmosphärische Neutrinos:

! 

"#
$ µ#% µ

! 

µ"
# e

"$ 
e
$ µ



7Kern-Teilchenphysik I , SS07, Prof. Pauss                  – Kap. 17  – 

Super-Kamiokande (SK) Experiment

Super-Kamiokande Experiment located 1’000 m underground in
Kamioka mine (Japan) observed solar and atmospheric neutrino
interactions in 50‘000 tons of pure water
Measure Cherenkov light from leptons (e or µ)

Signals:
1. Solar neutrino anomaly
2. First evidence of neutrino oscillations from atmospheric ν‘s

in 1998

11‘200 PMs, PM diameter = 50 cm
Energy threshold: 5 MeV
Detector: cylinder of 41.2 m (height) x 39.3 m (diameter)

SKSK
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SNO measured ΦCC(νe) < ΦES(νx) and ΦNC(νe,µ,τ) 
 ΦNC(νe,µ,τ) is in agreement with Solar Standard Model
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Future: Long-Baseline ν Experiments 

CERN CERN neutrino beam to Gran neutrino beam to Gran Sasso Sasso underground laboratory at
730 km distance from CERN

First ν
events

detected
with OPERA

in August
2006

OPERAOPERA
Gran Gran SassoSasso

T2K (Tokai to Kamioka) in Japan: start in 2009
SK Experiment in Kamioka at 295 km distance

A very high intensityA very high intensity
νν-beam (super beam)-beam (super beam)
is presently constructedis presently constructed
at Tokaiat Tokai
    measure precisely themeasure precisely the
        νν mixing parameters mixing parameters

νν-beam-beam  from FERMILAB to Sudan Mine (USA) at 730 kmfrom FERMILAB to Sudan Mine (USA) at 730 km
distance; distance; started in 2005; MINOS experimentstarted in 2005; MINOS experiment
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