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Initial neutrino beam measurements
Kel leki for T2K FGD group

1. T2K experiment v r12. Near detector (Off-Axis)

. Located 280m downstream from the neutrino production target.
Consists of detectors surrounded by a magnet to measure beam flux and energy
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spectrum prior to oscillation.
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Optimum detector for CC interaction measurement
FGD: Measure short tracks around v interaction
vertex = ldentify the interaction type
TPC: Measure the momentum of long tracks

= Reconstruct neutrino energy
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- Discovery of 6,5 (v, — V)
- Precise measurement of 8,5 (v, — Vv,) SMRD

(In the yoke)

Physics run started from 2010. Detector

Goal:

Tracker: e
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Simulated CC interaction in the Tracker
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Short tracks have to be
detected to distinguish
Interaction types
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3. FIne-Grained Detector
AFTER ASIC chip '
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MPPC & fiber readout

Wavelength shifting fiber 0.96x0.96 cm?
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MPPC (Multi Pixel Photon Counter)
- Compact

Photon counting capabillity

| Works in magnetic field

High noise rate (102~103 kHz) "
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MPPC waveform before / after data compression =

Special ASIC chip for readout
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* Waveform FIi_gitization (50MHz)  Temperature dependency MPPC ADC distribution
* Pulse amplifier & shaper rs /T
= >20MIP dynamic range . —— - . ‘
<Ens timinily resolutior? Finely segmented scintillator bars * Lightyield ~25p.e. for MIP s :
. 10ps readout time 'FGD1: Scintillator ~1t * >99% hit efficiency B 5 :
— Capable of detecting Miche! 'FGD2: Scintillator ~0.5t & Water layer ~0.5t | = Capable of reconstructing ..,|
ectron to distinauish o/ | = Measure neutrino interaction rate in charged particle tracks with == :
cleclron o distingdish pim water (to compare with Super Kamiokande)| good efficiency 2:0;) e
Excellent performance for detecting charged particles around v vertex Light inTafLZT I;nglzit(irgrg)on bar

4. Initial beam measurements

. F200 Number of events vs. POT (High level cut)
We accumulated ~3*101° POT (Proton On Target) data in ET 0 pu = oo °
the first half of 2010. We analyzed the neutrino event rate In o
FGD to confirm the performance of the detector and beam. §°'25L | i %
] . . i vertex 7)) 02"
' 0 T = T + %
Simple neutrino event selection: + 5 bt ot Ly 4]
1. Noise rejection - WEEE T Hw ﬂ BT
- Hit time clustering (2.5pe noise threshold, 80ns coincidence) L e 01
- Beam timing cut (expected timing =70 ns) Selected event: Charged 0.05—
2. Charged Curre Nt event SeleCtiOn Current interaction in FGD FV_' 0i|o|!-|c\||q-|m|co|h-loo|m|c|c\||m|q-|m|co|h-|oo|m|c|‘-|m|c|1—|N|m|q-|l.n|co|oo|m|c|1-|c\||m|v|m|co|r~|oo|m|c|F|‘-||-|oo|m|o|1—|m|q-|m|co|h-|oo|m|c|1-|c\||mlq-|m|co
- Fiducial volume cut (cut if the vertex is in the veto region) Rfifand shows the Vetfi region. A a_%%mmaaﬁgé?g
- 3 XY layers continuous hits (enhance CC muon track) = Eventrate vs. date (after selection)
—sidevien ] - " As a result, we confirmed that the FGD Is observings
— FGD1 FGD?2 Side View 130 . .
Ewof i T ok E neutrino events with stable rate. The measured event
eI | ISR o 599 9% of noise | rate was 1.5 events / 1015 POT (chi-square / ndf = 0.77).
W DR - ut o hits can be of Systematic error for this number is not calculated yet,
of G wo .. < track ~_ rejected by hit ; but this number roughly agree with the expected event
of L & W T time clustering. e I e rate in MC.
?5% | l5;":'. N :;éan:'u 1 05% N | N 111 -BaCkgr(-)Uﬂd: Muon from the v Successful Operatlon Of detector & beam
z [em] ' z [em] Interaction at the upstream wall. = About to p-resent firct physics resylts|
FGD Event display before / after noise cut Rejected by fiducial volume cut. '
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The T2K FGD detector Iis designed to measure neutrino interactions in the near detector complex. The powerful combination of MPPC
and AFTER ASIC chip readout provides excellent performance for detecting charged particle tracks around interaction vertex.

We started physics run in 2010 and accumulated ~3*10%° POT data. Our simple hit level analysis shows that the neutrino events rate is
stable and the beam operation is successful. The first result of neutrino oscillation analysis will be presented very soon.




