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1. Introduction

K2K isthefirst long baseline (250km) neutrino experiment to
Investigate the neutrino oscillation observed in atmospheric
neutrinos by the Super-K [PRL81, 1562(1998)].

Search for v, disappear ance and v, appearance
P(vp - vu)=1- sin?20 sin?(1.27 Am? L/E)
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2. Neutrino Beam Line

p+Al—>at— ut+ vy (<Ev>=13GeV << threshold)

e 1.1 psec spill/2.2 sec

« 6x10%? protons on target (POT)/ spill
o GPS alignment < 0.01lmrad.
« Civil construction < 0.1 mrad.
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v target (Al) and Two HORNS

1st Magnetic Horn
1} GeV
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Muon monitor —

beam dump Monitor the profile center of muons
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3. Near and Far Detectors
At KEK:
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SciFi+MRD: Fine Grained Precise Neutrino Interaction Study



Neutrino Energy reconstruction
(assuming Quasi-Elastic(QE) interaction)
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1kt Water Cherenkov detector
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1kt detector
Neutrino Energy reconstruction
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SciFi events
Fine Grained Precise Neutrino Interaction Study
Water(+20%Al) target

Two track events to select QE events.
Can study non-QE background events.

L[ A"

Top View




MRD (Muon Range Detector)
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Far detector : Super-K
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K2K Events at Super-K




4. Extrapolation from Near to Far sites
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Pion Monitor

Gas Cherenkov detector: (insensitive to primary protons)
M easure momentum and angular distribution of pions,
N(p,, 6.) just after the horns.
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Super-K Event selection
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Tspini: Abs. time of spill start
Ts: Abs. time of SK event
TOF: 0.83ms (KEK to Kamioka)

FC: fully contained

(No activity in Outer Detector)
(Both start & stop point in
Inner Detector.)

FV: 22.5kt Fiducial Volume
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Results

sin220=1.0
Event Category Observed | Expected | Am*=3x107°eV?
Single Ring u-like 30 44.0+6.8 24.4
Single Ring e-like 2 44 +1.7 3.7
Multi Ring 24 32.2+£5.3 24.3
TOTAL 56 80.6 /3 52.4

Dominant Systematic Errors are an uncertainty of far-near

ratio (~7%) and an uncertainty of 1kt fiducial volume (~4%).

The provability of null oscillation scenarioisonly 3% .

(It was 10% in the last year ).
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K2K Upgrade

K 2K will install another brand new near detector in summer 2003.
Ev ~ 0.6GeV

Full Active (solid) Scintillator Tracker
» High efficiency for a short (<4cm) track.

Detect a proton down to 350 MeV/c.

PID (p/m) and the momentum

= Measurement by dE/dx.

Fine segments (1x 2x 300cm3).

__Photodetector (MAPMT)

__Wavelength Shifting Fiber

Scintillator bars
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/. Conclusion & Future Prospect

K2K accumulate 4.8x10° protons on target.
Goa =1.0 x10% protons.

56 Events are observed with an expectation of 80 *2< events,
— The probability of null oscillation islessthan 3%.

We have established the K2K experimental method.

Spectrum and Flux Extrapolation from Near to Far.
Synchronization of Far detector with an accelerator by GPS.
Beam handling towards the detector 250km away

Just starting the spectrum analysis.
We hope, K2K will re-start run in 2003.
New Full Active Scintillator Tracker will be installed
In summer 2003 to study neutrino interactions in detail.




Supplement



Broken PMTs
Inner : 60%

Outer: 50%

Most possible cause
One PMT broken
and chain reaction occurred

by shock waves.

http://www-sk.icrr.u-tokyo.ac.j p/doc/news/appeal .ntml
We will rebuild the detector.
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