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The T2K experiment
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nt® production T2K
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NC background is small, but cross section not well known
— Significant systematic error
Measure cross-section at near detector
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The T2K Near Detector: ND280 TZ/k\

UA1 Magnet Yoke
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Downstream
ECAL

Plastic scintillator detectors:
Fine Grained Detector (FGD)
Pi0 Detector (POD)

Electromagnetic Calorimeter (ECal)
Side Muon Range Detector (SMRD) Barrel ECAL

Solenoid Coil

Gaseous Argon
Time Projection Chambers (TPC)
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Neutral current 1 t° events T2/K

Neutral Current 1 n° events

- No charged leptons at vertex
- Any number of neutrons

- Any number of protons

- No charged mesons

-Onem®

How can we identify these events in ND280?
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Topology of interest
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Single m° produced by NC interaction in FGD



Topology of interest T2)K

Event number : 7000087 | Partition : 65536 | Run number : 90203000 | Spill : INVALID | SubRun number :70 | Time : Mon 1990-01-01 09:00:00 JST |Trigger: Not available

Monte Carlo simulation of a Single n® produced by NC interaction in FGD
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Selecting a pair T2/K
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Selecting an ECal object T2K
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Background rejection T2K

T2K WORK IN PROGRESS

2 Reject any event with:
- Activity upstream of FGD1
- A track with momentum > 1 GeV
- Reconstructed muon
T2K WORK IN PROGRESS S [ e muons
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Putting it all together...

T2K WORK IN PROGRESS
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Good agreement between data

and Monte Carlo
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Towards a cross-section T2/K
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Combine different topologies -> better results:

TPC/FGD+ECal 32 events, purity 48%

FGD+FGD 32 events, purity 30% (Z. Williamson, Oxford)
ECal+ECal 40 events, purity 15% (S. Short, Imperial)

Beginning to develop combined analysis
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Summary

FGD/TPC pair + ECal selection is advanced

First comparisons of data and MC are promising
Analysis of full dataset is in progress

Systematic error assessment has started

Combination with other NC 1-nt® topologies is beginning
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T2/K
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Backup slides J,'_Zﬁ(\
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Neutrino oscillation T2/K
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Oscillation parameters obtained by measuring the probability
of flavour change
P(v, - vy,) or P(v,—> v,)

Helen O'Keeffe, University of Oxford 16



ECal reconstruction efficiency T2/K\
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Track reconstruction efficiency _T2/K
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