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Experimental goals

- Confirmation of v~ v, oscillations

observed by SK for atmospheric .
; @ KeK & absalute flux $ 1070 _
neutrinos. .~ - " Yo~ 95To Y~ 7o v, ~1 7

If oscillations are observed -
determine dm?2 from observed
distortion of spectrum of neutrinos
interacting in SK.

Check possibility of vV, V. by

. Bu:t" CHaeo 2,
searching for v, appearance. ;.. dy mace
!

. . e A vC her
High statistics study of vy SeRSITVE RerE
interactions in water in 1 GeV
energy range.
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Experimental layout
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Beam line

]
‘ 300 meters Horn and target
o r\4 region, pion
e Dacay pipe ’ HORN.4hd Target sz.tmOHitOI'
\? LT U;I H“\\\
l
Dump { 1 IR -"‘
. | — T
Front detector Muon monitor |C j i
S S— ]
Beam line: /““;ij‘“ ) A
aligned by GPS gervis]
Al target: Y g W/Z
20 mm dia. By 650 mm | o -
beam size: ) | N/ ﬁ%} |
r~1cm @ target T bt
200 m decay pipe Y
12 GeV PS
4 months x 3 years 1 pulse/2.2 sec
mp 1020p.o.t. 1 ps spill

6 x 10'28 protons/pulse
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Beam monitors

 Incident proton beam monitors
— proton flux and profile

- Pion Cherenkov monitor
— P_, O_ distribution

nm? YR

— A (far/near flux ratio) < 5%
* Inocopter

— ¢ symmetry of secondary beam around
beam axis

e Muon monitor .

‘1
— beam center and intensity P xie am

e 1 kt water Cherenkov detector
— Similar event definition as SK ¢ 3cw 20 +ubes

0 %0

— Cherenkov ring counting, P.I.D.

. Predict neutrino energy distribution
at SuperK
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) -[;Pical CLM‘SQJ Current QE events
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Fig. 4. Typical CCQE event genératéd by GEANT. (i):muon (ii):electron.
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CCQE (v,) selection
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E xPected nelitiag Llux
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Expected neakit™ias Llwx
AN KRaoal dietelbaian

20
Expected Neutrino Flux for 10 P.0O.T.
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Detector
(fid. Vol.)

Flux (cm2) ~ 2.6x1012

Y, CC

Quasi-vlastic
smgle- 7T
malti- 7§

Y NC
singe- T

Yu total

Ve total

quasi-elastic

T"; total

p——

Vo total

Neutrino interaction rate

(no oscillations) 1020 POT

Fine-grain
4 t water

63208

18812
21031

22530
4642

85744

384
230

1 kt

21 t water

2.4x1012
325526

114216
97283
106784

116226
24006 <=

441710

4549
1590

2252

Superk
22.5 kt
water
1.8x10°%

93
79

103
99
20

381

0.2



Observed energy distribution

for v, disappearance
—

Reconstructed Neutrino Energy
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K2K sensitivity for
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Observed energy distribution

for v, appearance

E, distribution (22.5kt-FC,1ring e-like >200MeV/c)
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Ma%net ic, Horn

1stHORN 2ndHORN

Current 250kA/2msec pulse 1% -f-lux is enLancgd
I |
B= —— [kGauss] — X 14

5r r[cm]




pion monitor (spherical mirrer)
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{1 kt water Cherenkev detector

§.6m(P) x g.5wm (L)
20"PMT x 680 (imner)
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Possible v event

(No target)
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K2K Status

Beamline complete.

Experimental hall complete.

Horns finished and tested.

Water system installed.

Proton beam channel monitors running.
Pion monitor running.

Muon ionization chambers running.

1 kt detector installed and running.
Sci-fi detector nearly complete.

Lead glass detector running.

Muon ranger running.

Protons extracted - slow spill Jan. 31.

Protons extracted - fast extraction and
transported through entire beam line to
target station - Feb. 3 - Feb. 15 . I < 1012
ppp / 2.2s.

Fast spill with maximum intensity Mar. 3 .

Normal runs Mar. 3 -- June 21, 1999



