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33 emitters with Qgz >2 Mev

Transition Qss (keV)  Abundance (%) (*2Th = 100)

Wopy 110 g 2013 12

©Ge —'° Se 2040 8
1245, 124 T, 2288 6
136 X 136 B, 2479 9
130T 130 Xe 2533 34
116 g 116 5y 2802 7

826, 82 Kp 2095 g
100010 —190 Ry 3034 10

unitésrarbitrairars

[T1/20V(0+ _>O+)]_l :GOV(EO’Z) I MOV I 2<mv>2 /me2
T, ,~a(Mt/AE - B)1/2 a: abundance M: target mass

t: measuring time AE: energy resolution B: BG rate

Requirement : Low BG, Large target mass, High E-resolution
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Zrix- LN == a— M)/ RELGWNW_ER—43ERiE
E R IEHREER-7ZICOSEER

Liquid Scintillator:
(1) 10 wt.% Zr(iprac), loaded in
anisole
(2) 2.5% at 3.35MeV of energy
resolution with 64% photo
coverage and long attenuation
length.

Inner detector with ~64% photo 10m
coverage 20” PMT including 1.7ton =kG

Zirconium loaded 113 tons LS in @D OvPBpERDEA

fiducial volume. (Total vol. : 180 @ BHOEREFZIZKAE BT
tons) ITHIERODAEMEZINZS

HEMEE T ACHEEANT FHOBELRLMEDEL IFEEEFER

201948A24H



Zr(iPrac), B8RS -RIAL O FL—4

> 70g/L of Zirconium could be solved in anisole.
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Measured at several conditions of PPO concentration

Co
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——4—— PPO 0.5 wt.%

..... + PPO 15 wi%
..... ¢ PPO 4.8 wt.%

w
<
=

|\
=
=]

N
=
T

Energy resolution at 1.03MeV electron [%]
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L e PRI S BT SR
8.0 . 4.0 6.0 8.0 10.0
concentration [wt.%] concentration [wt.%]

48.7x7.1% light yield to 13.0+2.0%

standard cocktail was V(64%/9.2%)X(3.35MeV/1.03MeV)

obtained at 10wt.% = 2.7+0.4% at 3.35MeV
concentration.
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ZICOS#EHEDa I TH 1Y

Conceptual design of ZICOS detector 107 |=r (a) Period-2  __ Data __tomy
S — Total UL T+ "Bi
b 3 -——Total +17Po+ K+ K
inner balloon TS JI0E (0vpp UL = IB/External]
. 2 - — "¥e 2vBp —-- Spallation
total volume : 180ton R e E_: e Ovpp
fiducial vgl. : 113ton % = {(90% C.L.UL.)
2om 2 10F
- Zr(iprac), 10wt.% - -
PPO 5wt.% -
in Anisole 1 E - i
pure water et ’ [
10 [ T T R T N N 1

(3 20" PMD with QE~0.4 and TTS <lns @ Ipe Visible Energy (MeV)

Total PMT : 650 Photo coverage : 64%

Scintillation (energy) + Cherenkov (BG reduction) N EM 03 1/2 > 9 1 X 1 02 1 yI’S

9%7Zr . 45kg (nat.) — 865kg(50% enrich)—1/20 BG

Ty, > 4 X 10%° yrs — 2 x 10%°yrs — ~1 x 10?7yrs
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2087| (3.053 m) Yo
5(+) 0.0 Radiations (Bg-s)

F— decay 10000 %

beta- 5 2.27x107%
beta- 8 3.09<102

¥z 718

i beta- 10 6.30x10
beta- 11 2.45<10%
beta- 12 2.18<10%
beta- 13 487107
ce-K. gamma 3 4.04-10
gamma 4 6.31x10%
ce-K. gamma 4 2.84x10%

¥z
b b

ce-L. gamma 4 4.87x10%
gamma 6 2.26x10™
ce-K. gamma 6 1.97=10%
ce-L.. gamma 6 3.32x10%
gamma 7 8.45x107
208pp(stable) | ce-K, gamma 7 1.28<107% |
ce-L, gamma 7 3.51%10%

The vertex reconstructed by gomma 13 1 81+10%

scintillation make it within 15 aao
fiducial volume due to mis- gamma 19 3.97:10

gamma 25 9.92x10™
fitting of gammas.
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2087|5582 L DBDE

Reconstructed vertex
9)Y

Balloon or

surface of g

detector
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average angle with respect to average direction : -
Average direction
e =24

/2degree

— 1 electron

vertex located within
fiducial volume

A Average
di/ o angle= X 0,
\ Nhit

0 0 2 2 s =
0 10 20 30 40 B0 60 70 80 90
average angle [degree]

Average angle with respect to averaged direcy
for single electron seems to have a peak at 48
degree which is almost same as Cherenkov angle.

15}
e
-
&
b
(=
.
2
=
=
=
s
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EHAZAV-EEERZOKRE

“8T] beta-gamma multi events sample
Simulated by EGS5

400

Vertex position
Double beta decay event sample

Simulated by EGS5

400 -
300 G e

200 T N0 % %
100 S - :’

0
Vertex position **,, e

: 200
200 400
-400

28T BERFRE_BEN—FHIR

HEEMEE T HACHREANT FHOEREMEDEL IFEHESR

averaged angle with 1espect to averaged direction

; IR LN IS LR IS UL LI LN L.
o 160 - Slmulated by EGSS

DBD

[—

i

]
i

)

&

&

S

R 25T 718%

% 120 = vertex located within :'lé ]
o - fiducial volume %E *# 7
= 100 - -
= ]
E j
. 80 ~

o
<

s
o

Lot i3

0 10 20 30 40 50 60 70 80 90
averaged angle [degree]
7, _/

Ealb—aviz&kbEIMeV
DelectronMo I 5F L
DAJRERALNIL 28T =
SERXMNFRETEE
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0.8 12
Energy (Mev)

Rl = 5t DN — SR E R
Scintillator E{E L’C / F L
or

Anisole /3/&9:11/‘/:'7%0)
g i i
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UOFL—a DT
[ BE ] (£6.5ns

J[Cherenkov (fast) scaled FzL2aJIdED T ER
[E1%2.4ns (fast)&2.7ns
(slow)

] LIRGRIELf-a> Tk
il ST ORBEIFFERE
FxL AT KRR
EE-TREBIZTUUF

J[ Cherenkov (slow) scaled l/_:/a ‘\/ﬁlﬁd) 5& ﬂ:z - /'4
LEBICRL )
FrLoaJRIZkbiEE

J[ Scintillation

FADC counts

‘} Scintillation

FADC counts

73 Rlli&H B FE AT RE
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85 90 95 100
FADC time [ns]



N HAGTIE
« 2PMTZARIAT
 6.5kg Zr(iPrac),

(2022~26
H7E 75 (F£~35cm

e BETFEMDKAHEF

o 9657Zr 2vBBMDER A
o 967y OVBRDER A

¢ BZrMDEHE—CANDLESDHE ?

MBI T OCMRERANT FHOELEMEDE L IFREMAR SR

~80gN%Zr (HATFIELE)

? g /
D AlE /
TIRIEDEH
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H7E 75 (F£~35cm

e BETFEMDKAHEF

o 9657Zr 2vBBMDER A
o 967y OVBRDER A
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(2022~26

 6.5kg Zr(iPrac),

2'PMT 7O A T38| E S5 (FEE~35¢

o BEFEDIKZFUYE]

o 9657Zr 2vBBMDER A
o 967y OVBRDER A

MBI T OCMRERANT FHOELEMEDE L IFREMAR SR

~80gMD°Zr (B ARFILLE) /
?
DAIE /
TIRIEDE#H

¢ BZrMDEHE—CANDLESDHE ?
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Pb shield

La-GPS

scintillator

Pb block

Total PMT: 32

Photo coverage : 60% Hamamatsu

on the hemisphere 3/8” PMT H3164-12
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0 ET I

(2022~26

 6.5kg Zr(iPrac),

2'PMT 7O A T38| E S5 (FEE~35¢

o BEFEDIKZFUYE]

o 9657Zr 2vBBMDER A
o 967y OVBRDER A

MBI T OCMRERANT FHOELEMEDE L IFREMAR SR

~80gMD°Zr (B ARFILLE) /
?
DAIE /
TIRIEDE#H

¢ BZrMDEHE—CANDLESDHE ?
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UNI-ZICOSIZKAHBYERDFHA N T HITE

UNI-ZICOS
“Co B source

1.48MeV B

1.3325MeV y

S1 APD

60
», Co
0.31Mev B~ 99.88%
5272 yr
1.48Mev B~ 0.12% % ¥ 1.1732Mev

Total PMT: 50
% ¥ 1.3325Mev

Photo coverage : 60% Hamamatsu

on the sphere detector 3/8” PMT 113164-12
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Jﬁﬂn+ﬁ(2022~26)
o 2’PMTZ7BARIATRIEZS (—i?i~25cm)
e 6.5kg Zr(iPrac), ~30g0)962r( ARIFIELL)

o 9Zr2vppMELAl T ZOD,EIIE(Z 1x101%) /
e 9671 OvPRMDER A /Z'FBEﬂEO)E%ﬁ

o BETFEDKZAVIEH? (EESMLGLY)
o 962r0),JEﬁ"1§—>CANDLESGD73'/£”
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aoRL—ar ?

 FERAEVEMIEE)
@ 6zZri=HE (BEFE
@ 204> FPMTD S &L (rise time<1ns)

« 242F  650AX100X1075 F =65(&F /

(A~AJEE)
o« 204/2F 650ARX60AH=4EH

@ Ak (M ERALHERO +ILF <10#
@ 12tonMDZr(iPrac),D &R FIEFE
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IRILF—0HREEZ2. 7% @3. 35MeVEFT1E

— & UYPhoto coverage CiEFRT AL E

08ThDRYE=ESZRDRE

— FIL2aAJHDOMIBERIEIERNER

D SoFL—avhtEZHL-PMTHhLFILY
AN EZIHL-PMTEIREH T =D ER 5

BllsE DR F ///
@ (AR IEERD E A
@ BYERERA AR AFERICIIBREA

ESH:
BMERNIZTOMMATRIESICLSYIRER MR &
B ifTRIEERE (PMTER{L EEHE) DfE;
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