KamLAND at 1000m underground
monitors one thousand tons of ultra-
pure liquid scintillator with 1879
photo-sensors arrayed inside the
] 8Bm-diameter stainless steel tank.
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Testing models of the Earth’s composition
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Kamioka Gran Sasso Hawaii

KamLAND pioneered “Neutrino Geophysics” and testing models of the Earth’s composition
has become possible. For the first time, fully radiogenic model (uniform mantle) was
excluded at 2.40 level. The KamLAND result agrees well with the standard BSE model.

From a geophysical point of view, extracting the mantle contribution is very important.

In the future, the combination of data from multiple sites and possible data from an oceanic
experiment (where the crust is much thinner and so its contribution much smaller) will provide
stronger constraints.
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Zero Neutrino
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Merit of using KamLAND

Zero Neutrino
double beta decay search

A~ 4 ST LST N Na N\ A4 Y\J A 4

Merit of using Xe

® isotopic enrichment, purification established

® soluble to LS more than 3 wt%, easily extracted
® slow 2v2p (Ti2>10%2 years) requires modest
energy resolution

® ultra low radioactivity environment based on ultra
pure LS and 9m radius active shield

U: <3.5x1018g/g, Th: <56.2x1017 g/g

® no modification to the detector is necessary

® high sensitivity with low cost (Ist phase budget

secured, 220 kg in hand, 200kg purchase going on)
~60 meV in 2 year

® reactor and geo- antineutrino observations continue

® high scalability (2nd phase)

1000 kg '3¢Xe, improvement of energy resolution
with light concentrators and brighter LS (~30M$)

~20 meV in b years




KamlLAND-Zen Merit of using KamLAND

Zero Neutrino ® ultra low radioactivity environment based on ultra
double beta decay search pure LS and 9m radius active shield

U: <3.5x1018g/g, Th: <56.2x1017 g/g

® no modification to the detector is necessary

® high sensitivity with low cost (Ist phase budget

secured, 220 kg in hand, 200kg purchase going on)
~60 meV in 2 year

® reactor and geo- antineutrino observations continue

® high scalability (2nd phase)
1000 kg '3¢Xe, improvement of energy resolution
with light concentrators and brighter LS (~30M$)

~20 meV in b years

= i MC
8 i Cor.1d.|t|ons | - Total 208,
> " - mini balloon : 210
S L6l (U, Th, “K) = (102, 102, 10-")[g/q] 3¢xe 0y — FO
%) 10°F) - °C 90% tag 136 —"Be
v - QRPA Ti2(2vBR) > 1022y, — " Xe 2v g
o B T12(0vBB) = 5.1x1025y — 214g;
=104 <m,> = 150meV —'c
2 i @=<my=>= me — 210g; 14
= C
-
[0} _ 85 8
> 1 02 -f 40Kr Bv
LLI [ K ‘Bev
Merit of using Xe i
® isotopic enrichment, purification established -
® soluble to LS more than 3 wt%, easily extracted 10721
® slow 2v2p (Ti2>10%2 years) requires modest _ '
energy resolution 10_40 . A 2| L |

Visible Energy[MeV]



KamLAND-Zen starts in 2011
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Ka m LAN D-Zen future prospects

KamLAND-Zen

? artiall

&) ﬁ > F; y dy > dream
- 400kg . unhdec
\\Y7// 3

\/ W v, \J v v \J \J

covers
degenerated

~60meV

forthcoming



Ka m LAN D"Zen future prospects

KamLAND-Zen KamLAND2-Zen

> dream

covers covers inverted
degenerated hierarchy
~60meV ~20meV
fO rthcomin g light-concentrator

& brighter LS



Ka m LAN D"Zen future prospects
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KamLAND US-Japan collaboration
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