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Oscillation probability T2/K
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The T2K experiment
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Events / 50 MeV / 7.8¢21 POT

Neutrino oscillations and &, T2/K\

T2K is optimized for both appearance and disappearance
vudisappearance probability is INSENSITIVE to &,
v, appearance probability is SENSITIVE to 6
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Look for v, appearance at the far detector
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Observation of v, appearance T2K

PRL 112 061802 (2014)
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7.30 significance for non-zero 0,

Helen O’Keeffe, PANIC 2014 5



Observation of v, appearance T2K
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Comparison with PDG 0, T2K

E 1_ ...-I-...]---.I.é-—
& F Q 1
0.5 S
- Q ]
B 2 I:
- 68% CL § .
F 00% CL o -
0.5 — Best fit =
- PDG2012 10 rafige ]
-1r L o
B 1C ARARERARRN
p—" - : -
S L <
“ 05k -
- m -
N g
0_— E:.__
i S ]
"’ —
05 Am3,<0 §_—
[ < ]
_]_- N S
0 03 035 04

12y
sin -913

Black curve is for T2K-only best fit values of

sin?20,; = 0.140*%938 .. (Normal Hierarchy)
sin?20,; = 0.170*%%% .. (Inverted Hierarchy)

(Best fit point assumes 6., = 0)

Results from T2K are consistent with PDG
value for 0,
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Joint v, and v,analysis (2014) T 2/K

1D contours at varlous 8cp
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Contours have 6,, dependence -> Joint fit
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Joint vV, and v ,analysis (2014) T2 /K‘\

Frequentist confidence level

N —— Normal Hierarchy
<

Inverted Hierarchy

!II!II

* Combined likelihood ratio °
] —— FC 90 % Ay? (NH)
fit tov,and v,samples ; FC 90 % ay? (IH)

% excluded (NH)=
4 [0.146,0.825]x

90 % excluded (IH)=

e Account for correlations in

TTT T T T

parameter space ' 1-0.080,1.091]
* Include constraint from PDG [
2013 6,,

T2K hints toward 6, = - /2
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Joint vV, and v,analysis (2014) T2/K

Bayesian Credible Interval
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Future sensitivity
Combined T2K and reactor data
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For full statistics, running with anti-v improves sensitivity to 6.,
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Future sensitivity
Combined T2K and reactor data
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T2K studies indicate that best sensitivity is achieved with 50%

v and 50% anti-v running for full expected statistics
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True slnz(ezs)

Future sensitivity
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Anti-v running ;I'_Z’/I’Z\

First anti-v event(s) from test run in May 2014

Full anti-v analysis is currently in progress Far detector
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Conclusions T 2/K

 Only 8% of design goal POT
— World leading results!
— 7.30 significance for non-zero 6,
— Tighter constraints on oscillation parameters
* Hints at 6, from T2K analysis with PDG constraint
— Consistent with 6, = -1t/2
— Some values excluded at 90% CL
* Current experiments are becoming sensitive to CPV effect
— Comparison between PDG/reactor and T2K results

— Strong indication CPV will be within reach of next-
generation experiments
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