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1. Introduction
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2. K2K Experiment ~Overview~

> Comparison between Far & Near measurements
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2.1 Neutrino Beamline
« " /——////7

prAl =2 w2 p+v, (~98%)
b e +v.+V, (1.3%)
Near detector
"4
SK -~ s "'---...NGU‘IZI'II"IO

Decayplpe P& ey
/ LS

Primary beam line

Beam dump e Fast extraction

every 2.2sec
e Beam spill 1.1usec
: : o * 9-bunch structure
Pion monitor { Aé; . (5~6)x1012
0 oo U protons per pulse
12GeV PS

Muon monitor
Horn & Target




2.2 Near Detectors
o

® 1kt Water Cherenkov Detector (1KT) - similar to SK

® Scintillating-fiber/Water sandwich Detector (SciFi) - measure nonQE/QE
®|_ecad Glass calorimeter (LG) before 2002 - measure v./v, ratio
® Scintillator Bar Detector (SciBar) after 2002 - study v interaction

®Muon Range Detector (MRD)
SciFl/Water target

SciBar detector

Muon chamber

1kt
Water Cherenkov
Detector




2.3 New Near Detector: SciBar!
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2.4 SciBar: spectrum measurement
S

K2K Fine-Grained Detector (Top View)
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2.4 SciBar: spectrum measurement
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Flux measurements (using all ND)
-

2=638.1 for 609 d.o.f
_ @1 Ev < 500) = 0.78 + 0.36
_ ®2( 500< Ev < 750) = 1.01 + 0.09
_ ®3( 750< Ev <1000) = 1.12 + 0.07
_ @4 (1500< Ev <2000) = 0.90 + 0.04
_ ®5 (2000< Ev <2500) = 1.07 + 0.06
_ @5 (2500< Ev <3000) = 1.33 + 0.17
_ @6 (3000< Ev ) =1.04+0.18
~ nQEIQE =1.02+0.10

The nQE/QE error of 10% is assigned

based on the variation by the fit condition.

e 0>10°(20 °) cut: NQE/QE=0.95 +0.04

e standard(CC-1x low g2 corr.):
NQE/QE=1.02 +0.03

e No coherent: t=nQE/QE=1.06 +0.03
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Accumulated POT (Protons On Target)
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SK Event selection
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3.1 Results ~v disappearance~
c—

DATA set: K2K-I + K2K-II ("99 Jun.~'04 Feb.) 8.9x10%° POT

K2K-[+ll DATA MC
FCFV, 107 150.9
1ring 67 94.0
u-like corlvee C 57 ) 85.4
e-like 10 8.6
Multi Ring 40 56.9




3.1 Results ~v disappearance~
c—

e Number of neutrino events
107 events <:> Expected: 151?3 events

e Neutrino energy distribution
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3.1 Results ~v disappearance~

e Allowed region
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3.2 Results ~v, appearance~
c—

DATA set: K2K-I ("99 Jun. ~’01 July) 4.8x10%° POT

DATA MC
v, w/o osc. | Beam v, | v, from osc.
FCFV 56 80 0.8 28
Single ring 32 50 0.5 20
PID (e-like) 1 2.9 0.4 18
E,.>100MeV 1 2.6 0.4 18
w/o decay-e E 2.0 0.4 16

Expected background
2.4+0.6 events




3.2 Results ~v, appearance~
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4. Current Status

1
L |

O '04 Oct.
K2K has resumed.

However...
o '04 Nov. 6t
1t Horn broke down!
O '04 Dec.

K2K decided to finish
the run.




5. Summary

e K2K has confirmed v, disappearance at 4.0 with
- Deficit of v, events and
— Distortion of the Ev spectrum

e As for v, appearance mode, there is one candidate
event, but consistent with background.

e K2K finished the run due to horn trouble.
e However, physics analyses are going on.

~ From K2K to T2K -~



Backup slides
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NEUT: K2K Neutrino interaction MC
«_
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Muon monitor
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A hint of K2K forward n deficit.

K2K observed forward u deficit.

— A source is non-QE events.
- For CC-1m,

e Suppression of ~g%/0.1[GeV?] at
0°<0.1[GeV?] may exist.
- For CC-coherent r,
e The coherent m may not exist.

Oscillation analysis is insensitive
to the choice.
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Near Detectors combined measurements

(P,;6,) for 1track, 2trackQE and 2track nQE samples

%
e Fitting parameters

- Detector uncertainties on the energy scale and the track counting
efficiency.

- The change of track counting efficiency by nuclear effect
uncertainties; proton re-scattering and = interactions in a nucleus ...

e Strategy

® Measure in the more relevant region of 6,>20° for 1KT and
6,210° for SciFi and SciBar.

@ Apply a low g? correction factor to the CC-1n model (or coherent ).

® Measure for the entire 6, range.



Bunch structure of SK events
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SK event timing (1bin=125/2 (nsec))
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Vv, candidate event
.
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SciBar event gallery
-

K2K Fine-Grained Detector {Side View)
K2K Fine-Grained Detector (Side View)
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