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At the solar scale. Reactorsand solar ’. 
ⱨ▄ᴼⱨⱧⱧisbelowthreshold! 

At the atmosphericscale. Atmospheric-‘, artificial beams.
ⱨⱧᴼⱨ▄ ''RARE''...Ᵽ suppression ? 

ⱨⱧᴼⱨⱲάDIFFICULTέ ! (mass suppression, small ╬Ⱳ)

ⱨⱧdisappearance: a άleadingέ effect
deficit of atmospheric’(Super-K, MACRO 1998)

ĄDiscoveryof’-oscillations

On the other hand, the appearance: a challengingeffortΧ!

Today'sperspective(after the Χ ά2013 appearancerevolutionέ)

ⱨⱧᴼⱨ▄
Disappearence of anti-ⱨ▄at reactors(2012, Daya-Bay, RENO, DCHOOZ).ĄⱣ is indeedBIG ! 
Appearanceseenby T2K at the JPARC beam

ⱨⱧᴼⱨⱲ Tau neutrino event-by-eventdetection achievedby OPERA

An experimentaland technologicalchallenge. 730 km baseline. 
- BeamO(10) more energetic(17 GeV) than anyother LBL (□Ⱳ) . 
- άfine-grainedέ detectorO(100) more massive (1.25 kt) than the precursorsSBL (i.e. CHORUS).
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The long way to «appearance»
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The OPERA project 

Gran Sasso

L = 730 km

CERN
Verify the ⱨⱧᴼⱨⱲoscillation 

at the atmospheric scale.

ⱨⱲappearanceevent-by-event

in an artificial  ⱨⱧbeam.

Commiss CNGS RUN
Emulsion scan

<
CNGS RUN

Emulsion scan

Decommiss.

Target Filling


