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Zero Neutrino
double beta decay search

Advantages of using KamLAND

® running detector
— relatively low cost and quick start

® huge and clean (1200m?3, u: 3.5x10'8g/g, Th: 5.2x10°77)
— negligible external gamma

‘ (Xe and mini-balloon need to be clean)
EEEmE. |5m HH B ® Xe-LS can be purified, mini-balloon replaceable
e Ty de 4 1S in7 B if necessary, with relatively low cost
- /. — highly scalable (up to several tons of Xe)
L a mini-balloon 7
NS e No escape or invisible energy from 8,y
— BG identification relatively easy

¢ anti-neutrino observation continues
— geo-neutrino w/o Japanese reactors

320kg 90% enriched '3¢Xe installed for phase-|
and 380kg for phase-2 Inoue 2016May UGND2016, Tokyo




fit region

—s— Data H0m

Total U The 0Bs

Total (Ovpp UL.) Hopo R +K
— % 2vpBp IB/External

Boye Ovip - Spallation

(90% CL.UL)

|| i

Events/0.05MeV

T \IIHIIl T IIIIIH| T IHHH‘ <1 IVI“

—

2 3
Visible Energy (MeY)

Period-1

Events/0.05MeV

Period-2

Events/0.05MeV

o b Sensitive
: TMP-search

Visible Enerey (MITOTOYIS 2016May UGND2016, Tokyo =




mfoL dcEL

Phase-1 & 2 combined limit

10

\‘ KamlLAND-Zen Phase-I
B ‘\ —— KamLAND-Zen Phase-II
= \ KamLAND-Zen Combined
\
\

EXO-200 (2014)
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Example of improvements
before

keep staying away
& goggle -
A a0 welding machine
=W cover sheet . : o PN
=T glove on glove A
ks , laundry twice a day .
gl roomin a .
B ican room clean underwear . twice a day
¢ anging room in a clean room .
dust visualization ensitive

—— more neutralizer -search
sheets

Inoue 2016May UGND2016, Tokyo




And more future plans!

Higher energy resolution for reducing 2v BG

light collection x1.8

high g.e. PMT light collection x1.9

17" ¢ —20"¢ £=22—30+%
New LAB LS light collection x1.4

(better transparency)

expected o (2.6MeV)=4% — ~2%
target sensitivity 20 meV

Super-KamLAND-Zen

in connection with Hyper-Kamiokande

| target sensitivity 8 meV

Sensitive

K. Inoue 2016May UGNDZ2016, Tokyo
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o CaF, Module
o CaF,(Pure); 96 Crystal - 305 kg
o WHLS Phase ; 280 nm = 420 nm

@ Thickness ; 5 mm
@ Composition : Mineral Oil+bis-MSB (0.1 g/L)

Liquid Scintillator (LS) 4n Active shield

o 137 m¢ x 1.4 m height

o Volume ; 2.1 m3 (1.65 ton)
o Composition
@ Solvent | Mineral Qil(80%)+PC(20%)
@ Solutes (WLS's) ; PPO (1.0g/L) + bis-MSB (0.1g/L)

CaF; scintillators

Acrylic Tank

o Container for LS

Water Buffer
7 SO L e ) 1 o Pure Water = Passive Shield
e PMTS e A » (Pre Final-filter, Chacoal-filter, UV-lamp, Ion-Exchanger)
" 13inch (side): x 48 tok” W o Distance PMT - LS ; 50 cm

PMTs + Light pipe
o 13inch (Side) ; x 48 bn Sensitive
e 20 inch (Top and Bottom): x 14 FMP-search

S. Yoshida 2016May UGND2016, Tokyo =
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