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Crucial to go physics FAR beyond the SM

Why so small?
Dirac? Majorana?
flavor mixing, €P, generation problems,...

SuperK atmospheric v; V= Vq
SuperK, SNO; Solar v; vy — vx

Real time detection of low energy v

KamLAND | Using 1000ton lig.Scintillator in
very low background!
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e Kamioka mine, underground

1000m rock overburden (2700m w.e.)
Cosmic U: 0.3Hz (10™* earth level)

(Inner Detector)

tunnel
Liqg.Scintillator: 1000ton /

(NP(80%)+PC(20%)+PPO(1.5g/1))
light output : 50% of anthracene
High purity: U/Th <10 %/, K~10"1%/e
| [initial stage]
Balloon: 13m¢, 135um(EVOH+Nylon)

Oil layer: 2.5mt, NP+IP
Acryl Plate: 3mmt

PMT: 1325 17"(New) +554 20"(Kam.)
35% of 4n
Spherical tank: 18m¢, SUS

(Outer Detector) Water Cherenkov Detector
PMT: 225 20"(Kam.)

[

Liquid Scintillator

Acrylic plate

(1000ton) .N,_No3
« PMT:17"(1295) Mineral OIL
N\ 20"(591) (2. @
36% of 4r) \
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Reactor Neutrino Experiment

No Front detector

V. mcx & spectrum 18

Small systematics

well known. Y ~ry
@ No L, T production
(Disappearance exp.)

mo:Em larger L/E

Needs
ﬁwoémnn:_ reactors & Large target <o_=Bou
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mﬁ@ Detection u

>e'e’— 27 (0.51MeV) é E,-0.77MeV) 24 ue¥"

<@U — €n Ey> 1.8MeV Paired

~180us

Ve Only
Delayed coinsidence — Reject BG
Large cross section (~1006(ve—ve))

E,is measured. *Prempt

.\Mw‘& G‘ ._.Qas._\o& :u...\_...&\ wi th correlations o\
Time, position , energy.
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TﬂmmoSH V, signal: 'V @ulvo HL
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Expected Systematic Error (Goal)

Source %

Absolute Ve flux ~3

Cross section ~1

Fiducial volume ~2

Absolute Eyj, ~2.5

Others ~2

Total 5 (~10%)

firse phase



Sensitivity of ve—» vx Neutrino Oscillation Search
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Solay V' problem (swP)
"

Solar "Be V deficit problem.

Pata= No rmowm o 7Be ¥

I

SSM
© Detection of "BeTV= crwciad 1o solve the
SA/P

@ Eve i(, LHMA w confirmed to be right or net,
PBe V detection is very imporlant 7
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* heed mudh higha rd(&)-puny.
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" KamLAND 3years”
Sumal vanation of "Be sefarV
Bes L "Lo (:- e«mz»

18000

toony

17500
§ -
17000F '

- KamLAND 3 years
- small angle MSW

.:"~ 0.6

«»05;
504;
2 03f
goz;-
=0.1F

& o

SMA

Jan FebMarAprMayItm Jul AugSepOct NovDec
Months

VAC

Pﬁ"‘“) = {-Ain*2 ",.a[ %10 (1-Ecos2nl ’]

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

xSSM



5¢n$iﬁw'y/ 'f KamlAND
To the Solutions of solav V probles .
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T,@Qomﬁm_ V, Detection u
70

~—Basic factor ~

Interior dynamics
. History of the earth

~ 40% of observed total heat flow

~ 90% from U/Th decays,
expected equally from crust & mantle.

Radiogenic heat
~16TW

J

First challenge !!
Direct information of the radiogenic heat mg@amﬁos
Constraints models of the earth

Something New!
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17 inch-Photomultiplier

Good energy & timing response for 1 pe. light
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P=/3m,
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Many triafs for balloon rest /' (‘09 . ‘9y)




1/1 scale test balloon,
bein’. Inflated Aalf at the 'ﬁ\doy.



Balloon Installation (2001.1)
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S ummary

O KamlAND : A New &t\o:\o to the My problem 1hrough

reactor V & Solay Y detection , and. 1o the first
Observation of tervestriaf V.

O Detector construction and the oil filling were finished
dnd The system ki been ready for reacror Y experiment,

OData taking #as bean started on Jan.22 3t 0:30pm ¥



