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Principle of Long Baseline
Neutrino Oscillation Experiment
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*Reduction of events
*Spectrum distortion
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K2K experiment

First long baseline (250km) neutrino experiment.
(Still only one)

Search for v, disappearance and v, appearance

-

Super-KAM e v/ <k A 12Gev Ps

50 kton Water ] . v, beam

Cherenkov detector « Beam monitor
« Near detector




L-monitor direction (T—)
Near Detector direction (V)
(ND) spectrum , rate

Fro nﬁletectﬁr ‘ﬁ, /

-momtnr :

12GevPs
>5x10!2 ppp e
2.2sec/pulse i

& section
(M—=HUVyu)
200m

Beam direction
GPS:0.01mrad
Civil :0.1 mrad
Cntl'ed/mon’ed<1mrad

5 %




Neutrino flux inarbitrary units
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Near Detectors (ND) 300m downstream

from the target

SCIFI/Water
target
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Muon Chamber
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utrine Beam

To Super-Kamiokands

1kt Water Cherenkov detector (1kt) 25 ton fiducial +
Scintillation fiber tracker (SciFi, SFT) 6 ton +

Muon range detector(MRD) 329 ton fiducial

+Lead glass detector (LG)

Beam monitoring (intensity, direction) + Spectrum measurement
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Delivered Protons on Target (POT)
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Observation at Super-K
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Strategy of K2K

Pion monitor
(PIMON)
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Neutrino Interaction @~1 GeV
&

E, reconstruction
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Spectrum Measurements @ ND
(p,,6,) 2-d dist of four event categories
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Results of Fitting : Spectrum@KEK
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Pion monitor (PIMON) just after.,
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Expected # of events @ SK w/o oscillation

Spectrum/cross section errors mostly cancel

N = N° since
eXp KT same interaction target (water)

Eff. of both KT/SK is high and similar

Summary of syst. errors

ND spec. +1.0%

N/F ratio enter Jun99 Total _0.9%

+0.69
Spectrum &

g —0.6%
+0.5%
nQE/QE
Nov99~ —1.1%
0
Far/Near +4.9%
-5.0%
¢ Norm 5.0%
+7.7%
TOtaI —6.7%
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Results of oscillation analysis
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Best fit 1ring u-like spectrum & Ng,
reconstructed Ev

Best fit point

5121_ : (sin220 , Am?)
“ ol = (1.0, 2.8x10-3eV?)
. ) f | 0
: Iﬂ/ Expectation w/o oscillation KS teSt (Shape)79 A)
g for Ngk

. 56ev obs. / 54ev exp.

Both Shape & Ng,
agree with best fit
expectation

TR R I T

Evrec

16



-Alog(llkellhood) dlstrlbutlon

Shape+Norm : 5
Shape,,O,n,Iy ,,,,,,,,,,,,,,,,,,,,,,,,,,,, B o ,
Norm Only 1 3

-In(L)
o = N w I~ o1 (@) ~ OO

sin420=1.0

only

nly

"6
Am? (107eV?)

Shape & Ng, indicate consistent Am? region -



SK is back !
Nov.12,2001 accident

Reconstruction work in 2002

Full water on 10-Dec.-2002

Super-Kamiokande

Run 21588 Event 5348354
103-01-20:14:53:35

Inner: 1906 hits, 8472 pE
Outer: 1 hits, 0 pE (in-time)
Trigger ID: 0x03
D wall: 1690.0 cm
Fully-Contained
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K2K Upgrade (SciBar detector)
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Construction of SciBar

First 4 layer
= modules
Installed!! In

s s
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300

Installation of remaining part in

summer 2003
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Fine-grained detector

K2K-I > K2K-I

SciFi MRD

K2K Fine-Grained De . _. . —— = ...,

ine-Grained Detector (Side View)
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Scibar 4layers exists.
Full installation this
summer.



Next generation LBL experiments 1n Japan
J-PARC-Kamioka project

7 (hep-ex/0106019)
- ht http://neutrino.kek.jp/jhfnu
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e o
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Phase-1 (0.75SMW + Super-Kamiokande) 2007(8)~
Phase-11 (4MW+Hyper-K) ~ Phase-1 X200 201x?~
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90% C.L. sensitivities

Sensmwty on v, appearance at J-PARC
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Summary.

K2K observed indication of v oscillation(v, >v;)

= decrease ini total number of events
80.1 (7 exp’ed = 56 observed.

= distortion of Spectrum
s nulifescillation prebability: < 1%
s allowed region:1.5~3.9x10>eV> @ sinz20=1(90%CL)

consistent wj atmoespheric neutrnoe observation

K2K-11 started on Dec.21, 2002

Part off SciBar detector Is installed. Eull detector
installation this summer

plani to accumulate; at least 102°POI;

Next generation experiment wj/ high
statistics/sensitivity IS planned.




