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The OPERA Experiment 3-Flavour Neutrino Oscillations

Appearance search: Mixing of mass and flavour eigenstates: .
@® First direct observation of v, — v, oscillations Oscillation
® Detection of 7 lepton production & decay Ve Ua Ue Ues Vi Parameters:
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Realisation: OPERA Expected Performance

® High-intensity long-baseline v, beam from CERN to LNGS

® Large target mass (< 1.28kt): (22.5 x 10¥p.o.t., Am§3 —25x 1073 eVQ)
> Instrumentation with electronic detector elements (ED)
® ,m-precision: ® ,, CC + NC interactions: 7 decay BR  Number of Number of
> Emulsion Cloud Chamber photo emulsions (ECC) ~ 23600 channel  [%] signal events BG events
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v+ Detection

T creation: v, signal:

[ J ions: - . :
vy CC reactions: v + N — 77 +X ® . CC interactions and 7~ lepton decay

with 'kink’ topology:

7 decay modes (1-prong): o e o
Dir. Teramo o Muonic: T — ,LL_ + Vr + ﬁ“ T ‘(\e’, w, b
® |ocation: Gran Sasso, ltaly ® Electronic: 7 — e +u, +7, R
® Baseline: ~ 732km away from the v, source at CERN ® Hadronic: 7 — h +v, + X°
® Vertical rock coverage: 1300m (3400m w.e.) Background processes:
> Number of cosmic y:  ~ 1m>h™" ) 7 decay modes (3-prong): ® 1, CC reactions with charm production
. ® Hadronic: 7 —2h +ht +v,. + X° & undetected 1ry p:
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year p.o.t. # v interactions (Ep) 400 GeV ® Provision of time resolution ® Reconstruction of 3D track segments
19 . . I
2008 1.78 x 1019 1698 <El/> 17 GeV ® 1 interaction vertex localisation [ Rejection of passing_through and |OW_energy
AL 852 00 ® CC/NC separation tracks
2010 4.04 x 10%° 3912 ve/v, (CC) 0.89 % _ o _
2011 4.84 % 101 4210 7,/v, (CC) 21% ® ,, identfication & momentum measurement ® \Vertex reconstruction
2012 3.89 x 10%° 3680 Ue/v, (CC) 0.06 % ® Hadronic shower energy reconstruction ® Decay search procedure
v./v, (CC) <107*% . .
Total 18.1 x 10%° 17057 The First . Candidate Events A v. Event
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