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Kamioka Liquid scintillator Anti-Neutrino Detector
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CamLAND
etector

Rock lirng

(Jutrer water tark

Inner tank

B L. -somnty,

Containsg

| Aluminun shests

Fhototubes

inner | |
e 18m ¢ stainless tank
e 13m ¢ balloon

e L.S. volume 1,200m3 (1 k ton)
transparency 10 m at 400 nm

e buffer oil volume 1,800m>
transparency 10 m at 400 nm

o # of PMTs (17 inch) 1325
(20 inch) 554

e photo cavarage 36 Y%

anti
e water 3,200??’&_3 |

e PMT (20 inch) 225
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Detector performance

FEILE

oS Eh}z%

PMT @ o (17 inch)
(20 inch)
A Pos
ATWD moduile
PSD (n/7)

(/)

230 p.e./MeV
8/\/E(M6V) %

1.7 ns

5 ns

~ 10 cm (at 1 MeV)
2 ns %!l sampling
80 % (at 1 MeV)

93 % (at 3 MeV)

> 99 % (at 0.5 MeV)
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Reactor Power Flux
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KamLAND e Visible Energy Spectrum
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Expected Backgreound estimation

Prompt signal FE,;; > 3.5 MeV
delayed signal 1.4 < F,;s < 2.8 MeV

Accidental BKG Rate (fprompt X fdelayed)

Source Remarkable fr Hz fa Hz
U 1071 g/g (%) < 0.0012 < 0.06
Th 10714 g/g (%) < 0.007 < 0.02
X 10712 g/g (%) 0 < 0.1
Rn 0.5mBg/m3 (¥) < 0.006 <O0.3
U in Ballon — Rn 10710 g/g < 0.0006 < 0.03
<y from Rocks 3 ppn Th 0 < 1.5
Cosmic ray after 3 s (%) 0.012 0.012
Total < 0.027 < 2.9

Correlated BKG

Source Remarkable f /day
High Energy n Simulation < 0.01
Cosmic rays after 3 s (¥) < 0.0088
Total | < 0.02

*+ assumption
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Background substruction
fp & fq ZHLICROBFICLIVELFNT 5,
T 7% #ET (—H 2000 events Ll b)) T BG = HAIEY WEE,

BIERDBNAT R & yORFHBNEIT .

( Pulse Shape Discrimination)

- n/v separation 93 7, at E,;; = 3MeV
n BG *—MHFIToNb, («K0.001 /day)

cosmic p & DIFEZEDA . BEREDMET A7z dy ]"C ~ 90% Lk
7 spallation events % HUDFRIT %,

I\ 7?‘?WVFGCi%>$%‘I?EGi < 1% LN
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calibration

goal at begining
vertex shift l cm 3 cm
absolute energy 1 7% 3 7

Systematic error for reactor neutrino analysis

Source Assumption yA

absolute ve flux from Bugey 1.4
(include oc.5.)
caluclation 3

cross section ~ 2

fiducial volume vertex shift = 1 cm <1

vertex shift = 3. cm ~ 2
absolute £, crp = 3% o~ T

cp = 1% -~ 2.5
Background , _ < 1%

Total 4 ~ 8
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