Liquid Scintillator based experiments
in OV Double Beta Decay
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OVBP isotopes
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KamLAND-Zen
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SNO+

1000 t D,O will be replaced by
Nd loaded LS

0.1 wt% = 780 kg Nd(natura
= 44 kg Nd-150

9500 PMTs
Energy res = 5 %@1| MeV

7000 t pure water shield
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Double beta decay signal
at the “KKDC level”
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Sensitivity

o
o

= 90% CL

N
40
o

o
o

RN
o
o

S
@
E
L —
E
-
%)
Q.
Q.
-
w
N
©
£
O
c
.E
- |
[+
c
@
=
)
&
=
w

3.5 4 4.5 5
Data taking time (year)




R&D

Nd loaded liquid scintillator (0.1 wt%): Stable>3 years
Liquid scintillator purification: developed.

purification system pit excavation underway




Schedule

®install hold down ropes for the acrylic vessel Feb 2011
@build/install liquid scintillator purification system completed
August 2011

®receive Universal Interface October 2010, install Ul March
2011

L s :
4 v A

o . gy : 2w L : LA Ao A ey ‘. .' : et T o
. '-_1 “d .tv, rl._‘.'._ o C Al L .,"",‘.-. TP , Conh - S
T ity o Lyt Fd b v ae AN J . s 13 Lho ol l’. B
o O ] o \ S~ o e T | 4 B .t ‘G S



‘KamLAND-Zen
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KamLAND-Zen

Electronics Hut

Calibration system at access chimney

1200 m3 LS+1800m?3 BO
1325 17"PMTs + 554 20”PMTs




KamLAND-Zen

[ 136X e 400 kg:
2.7 wt? dissolved into LS
=== = - casy handling/ enrichment (90%)
' | longer 2V beta decay life time
T2V >10% years (cf: ~10!7-20)
KamLAND exists:
ultra pure environment (U/Th~10"'7 g/g)
LS techniques
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New Electronics

—l
o

Events/10keV/year

|IIII| IIIIIIII| [ TTI | T TTIT P TTTI

| .
| | | | | | [ | |

16 18 2 05 54 56 58 3 35 34

Visible Energy[MeV

3 3.5 4
Visible Energy[MeV]

<m,> = 0.15 eV (minimum KKDC)
T12 (0v) =9.8 x 10y
T12 (2v) = 1.0 x 1022y




Sensitivity
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KamLAND-Zen R&D issues

® Xe loaded liquid scintillator
® Xe gas handling system

b o = 5
e - .J' v
- o4 -y "
0 - 8 e P




Gas handling system
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Gas handling system
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esign finished.
Pressure control: 2.7% solubility

Degas+HePurge: 99.7 % or more Xe collection back from LS

Going to be installed this year (2010).
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1/ Gas storage facility has already been installed.
It can handle up to 1000 kg Xe.



mini-Balloon

25 pm thick Nylon balloon

238U~10-"g/g (target~10-12g/g)
232Th~10""g/g (target~10-'2g/g)
40K~10-11g/g (target~10-12g/q)
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New electronics
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New electronics

3:t~28sec




New electronics

3:t~28sec




a0t Xe quality (by RGA)

Status and schedule

Enrichment:91.7 %

We have |90 kg Xe-136

(400 kg bUdgeted)‘ 126 128 130 132 134 136 138
New electronics is about ready. Mass, (a.m.u)
Design of the gas system finished.

Infrastructure done.

Continue mini-ballon R&D.

The gas system will be installed in 2010.

Full volume calibration in 201 1.02 = Shutdown KamLAND
Modification of KamLAND chimney.
Launch in 201 1.05.
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KamLAND-Zen collab.

RCnS, Tohoku University

K. Inoue J.Shirai T.Mitsui M.Koga K. Nakamura Y.Kishimoto S.Yoshida Y.Gando H.lkeda I.Shimizu
Y.Minekawa Y.Takemoto A.Terashima H.Watanabe H.Takahashi T.Morikawa H.Yabumoto H.Yoshida
N.Takahashi B.Xu E.Chatwin-Davies Y.Ohno R.Kato T.Nakata

KEK

A.Suzuki




Conclusion

SNO+

KamLAND-Zen

Isotope

Nd-150

Xe-136

Amount

44 kg

400 kg (enriched)

G x10-2

~8 yleV2

~) y | eV-Z

Sensitivity

~100 meV@5 years

~60 meV@ 2.5 years
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