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e The T2K Experiment
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e Results
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e Future potential
— The hunt for CP-violation
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Neutrino Mixing
The PMNS Matrix

FLASY
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_I_ZR\ The T2K Experiment Ztﬂ\?

* A Long-baseline Experiment to study neutrino

oscillations

— Baseline 295 km

— Beam power  up to 230 kW
— Detectors Near and far
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Producing Neutrinos
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T2/ Data Taken ol
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e Data Set: 6.57 x 1020 PoT (8% of design goal)

e Increase power in future
— More protons / bunch

— Higher repetition rate
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TZ/Q\ ND280 detector

e Off-axis: ND280
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Some ND distribution

FLASY
2014

e Select different event classes in near detector
Negative muon & something/nothing

e Constrains flux and cross section uncertainties
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Reduced Systematics
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Far Detector
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2014

Super-Kamiokande Detector: 50,000 Ton Water Cherenkov Detector
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lgﬁ\(\ Far Detector Events ol
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T2 Electron Neutrino Appearance oo s
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TZ/Q\ Compare with Reactors 2014
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T2 The World Scene Ztﬁ?

— :I T | T 1T | T 1T | T 1T | T 1T | T TTT | T TTT | T TT | T T | T E N/'-‘\ —) 1 T T T TT T TTT T TTT T TT T TTT I T TT | T TTT .| T TTT | IE
o 42 Normal Hierarchyg > 42F Inverted Hierarchyj
U 4F- 68% (dashed) and 90% (solid) CL Contours — rﬂu 4 68% (dashed) and 90% (solid) CL Contours =
“ - - v - .
E 3.8:— —— T2K [NH] SK I-IV [NH] = E S.bz— T2K [IH] SK LIV [IH] _E
36 MINOS 3-flavor+atm [NH] = T 3.6 —
= Kss) C - o = = MINOS 3-flavor+atm [IH] 3
E 34 e BEST FIT - = 34 =
< 35E = <l 3oF ®  BESTHIT =
3E = 3 =
285 = 28 =
265 — 2.6F =
245 = 24 =
22 = 22F -
= S R NS R NS R N R j:Hl"Hl""l""ll"'l'"'I'"'l.""l.""l":

- 03 035 04 045 05 055 06 065 . 0.7 - 03 035 04 045 05 055 06 0.65 , 0.7
sin“(6,5) sin“(6,3)

Best-fit + FC 68% CL

(Am?2 units 103 eV2/c4)

sin%0,, 0.514%00% .
N Am2, 2.51+0.10

5in20,, 0.511 + 0.055
" AM2,, 2.48 +0.10

Jun-2014 A.Weber, FLASY2014, Brighton 17



T2 Putting it All Together ol
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FLASY

Run Status 2014
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The detectors are all
working well.

Here is our first identified
anti-neutrino event from
an anti-neutrino test run!

1 ND280 anti-v event




.I_ZM Future Sensitivity FLASY

“Lucky! (+ Sin226=0.1, 6CP——90)”
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Future Sensitivity (II) 2014
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12K\ T2K and NOvA 2014

T2K: 50% v/50% anti-v
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l;ﬁ\(\ Summary and Conclusion 5,

e T2K has taken 8% of its nominal PoT

 World leading results
— 7.30 electron neutrino appearance
— Most precise measurement of 0,4

e Combination with reactor measurements
— Hint that 6¢p = -11/2

e Improved sensitivity with data to come
— Can be lucky to “discover” CP violation

e More results to come
— Cross sections, sterile neutrinos, exoftics...
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T2 Ubi es? ol
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T2/ NA61/SHIN

e hadron(, K) yield ~13m
- 30GeVp+C )
e High-acceptance
— ToFs and specfrometers "“‘"”-‘if Ve
e 2cm thin target (4%A) o P e 607
. ﬂ*dc]Er)glysis:I . s> ===|H===
- X only analysis —
low momenta N jD |
(Phys.Rev.C84.2011.034604) |+ t‘k“[f |
— dE/dx+ToF analysis Y U VLI G
high momenta R I —

(Phys.Rev.C85.2011.035210)

dE/dx [mip]
m? [GeVi/ic]

a(p)/p® ~2x 1073, Tx 1072, 3 x 1072(GeV/c) "
forp>5p=2,p=1GeV/c

o(dE/dx)/(dE/dx) ~ 0.04 - p [GeVic] l
O‘(TOF—F) ~ 115 ps dE/dx at low momentum 1 |- -|I_-:, |
dE/dx + ToF dE/dx [mip]
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.I_ZIK\\ Predicted Flux ;mv

e Primary pions modelled with
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CC Interaction
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