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Introduction The T2K (Tokai to Kamioka) experiment

First measurements of v, disappearance in the T2K experiment * Long-baseline (295km) neutrino oscillation experiment
search for new physics by comparing e Purpose : measure neutrino mixing parameters Near Detector
v, disappearance and vV, disappearance o shift beam direction by 2.5 (off-axis method) (ND280)
treat (0,5, Am?,;) and (623, Am?Z,.) as independent parameters - narrower energy peak, lower background

v' neutrino oscillation probabilities : v analyzed v data corresponding to 2.315 X 10%°

P(Vuevu) ~ 1-Sin2(2623)5in2(Am223L/E) L : base“ne Iength = -\ Super-Kamiokande PrOtOnS on ta rgEt (POT)

Mt.Noguchi-Goro Dake

P(V,—>V,) = 1-sin?(20,,)sin?(Am?,,L/E) E : neutrino energy " oo soaep

Mt.Ikenoyama Near Detector
1,360m
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e All the oscillation parameters except for 8,, and AmZ,, are fixed Q e
- use T2K neutrino result and PDG 2014 values

Analysis overview

/ . . .
external cross extended maX|mu.m |I.|(E|Ih00d method o o
section data - search for the oscillation parameters where they maximize the likelihood
- when confidence interval is calculated, systematic parameters are marginalized

NA61 experiment (CERN) data
beam direction measurements

proton beam measurements Neutrino cross
\ . d I _ E(N0587 L, O, f) — Enorm(NobSa O, f) X Eshape(NobSa L, O, f) X Esyst(f)
section moae vandv  reconstructed 7 T number of events reconstructed energy penalty term
| N orediction ?Iata energy systematic  (Poisson) spectrum information by systematic
\ oscillation parameters parameters
- ND230 parameters v’ expected events at Super-K
select p-like events 1 : VeT Ve

no oscillation 14.3 45 .4 0.06 59.8
maximal disappearance 7.7 12.2 0.08 19.9
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* Compared to v-mode data, ratio of wrong-sign (v,) events is larger.
v’ Most parts of analysis has been updated since previous v analysis ¢ Thanks to Super-K PID, v, contamination is very small.

Systematic unce rtainties e 44 systematic parameters in total

SK, Negative Focusmg Vi Fractional error on number-of-event w/o ND w/ ND
14 A Super-K expected spectra L / /
Preliminary |y parameters i prediction measurement | measurement
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*&E . g 1‘2;_ — Prefit v flux and flux 7.1% 3.5%
“;% 2 0 ;5 Cross section  cross section 5.8% 1.4 %
: 0.8- - Prior to ND280 Constraint g 0:6E common to ND
3 - (flux) X(cross section 9.2% 3.4 %
0.6F AfterlND28[}Cﬂnstraint o 0-45 M common to ND)
10" : B (GeV) Oii | | - cross section (SK specific) 10.0 %
. cross Selctlon ﬁ)alrarlnetelrs 0 05 1 15 2 25 3 3 5 ( ée V4) 5 fotal 13.0% 10.1%
Emf PRELIMINARY Breco Final or Secondary Hadronic Interaction 2.1%
g Multinucleon interaction Super-K detector 3.8%
50.55 s . : nUCIeI | fotal 14.49% 11 6%
- 0; \/@ e Uncertainties are decreased due to ND280 constraint
05 BB Frior to ND280 Constraint : e Dominant uncertainties come from the interaction difference of
-IF Il Atter ND280 Constraint : material between carbon and oxygen
15%[_9 RN '§'§<'@'aﬁ'§'g'g'§'g_ /VG - especially CC multinucleon interaction model uncertainty
el -l f i3 59 @ » Systematic uncertainties will be decreased by analyzing
SEE L § § § 2 o different u kinematics than CCQE neutrino-oxygen interaction data in ND (ongoing)
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v’ X 2 statistics by this summer Reconstructed v, Energy (GeV) sin’(6,,) or sin’(8,,) sin(6,,)

T2K has set a best limit on the 8, parameter. More results are coming soon!
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