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Conceptual design of ZICOS detector
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Observation of 2vBB events using 7¢Zr

« 0.73L ZICOS LS
739 of Zr(iPrac), (¥Zr
-\ corresponds to o//
~ « Expected numbeg&
events is ~80 peér year.
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Current status

i. 6 wt.% for PPO and 0.1wt.
lii. All procedures done in class 1000
using PFA SSC bottle.
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Current status

o 2 Little of ZICOS Liquid Scintillator was prepared for
4 months.
. 10 wt.% for Zr(iPrac), into Anisole in the globe
00X under N, gas atmosphere

Corporation using 100um film.

.  95% transparency was obtained by LS
ii. Chemical stability against Anisole was promiged.

£
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 9cm ETFE cubic bag was produced by Taiyo Kogyy



No ETFE film 100pm ETFE film

332.01£0.49

1000

Number of events
Number of events

500 1000 1500 2000

for bottom PMT ADC ch. for bottom PMT

i 7ZICOS Liquid Scintillator

ents

31000 1000

Number of events

e
o
&=
=
A
5]
=
g=
=
z

The transparency of
100mm ETFE sheet :
0.9566 +=0.00275
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Current status

o 2 Little of ZICOS Liquid Scintillator was prepared for
4 months.
. 10 wt.% for Zr(iPrac), into Anisole in the globe

box under N, gas atmosphere
PPO and 0.1wt.% for POPOP
000 Clean booth

Y

 Radiation Shield will consist of 10cmt Pb b cks/

3mmt OFC plates and 20mmt Al plate on“Fe basis.
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1000mm
800mm

Designed Radiation Shield

A1050 (20mmt)

SF2-40-40 OFC(3mmt)

1023mm

front/back

OFC(3mmt)
\\

paraffin(50mmt) Pb(100mmt) Fe plate(3mmt)
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be useful in order to
fns MM AVOId beta intrusion.
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Future plans

and detector pe

» Detector performances such a
the vertex reconstruction, and the averaged angle
will be measured as soon as possible.
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50Co (near compton edge) 135Ba (below Cherenkov thr)
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60 80
averaged angle

60 80
averaged angle

40 80 80
averaged angle

40 60 80
averaged angle

An event with E >1MeV
looks have a linearity
between energy and
scintillation light yield.
(E < 1MeV does not
have a peak.)

Averaged angle should
be appeared around 50
degree as expected.

Both will be calibratead
directly by each RI.
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Future plans

« Accepted for ICRR Inter-University Research
Program. Need permission from Kamioka Steering

Committee (need to clarify both safety management

1d detector performance as expected).
ch as the energy respons,

« Environmental background events inside of 10cm Pb

shield will be estimated by the Csl detector. (Roug/

same level as flask. Need 20cm Pb shield at lea
i
/|
/ Jul 4,2024
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M Mmini Pb shield and Csl detector

i
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Future plans

e Accepted for ICRR Inter-University Research
Program. Need permission from Kamioka Steering

Committee (need to clarify both safety management
d detector performance as expected).

Ich as the energy respons,

* Actual background events should be measur
2v-ZICOS like detector (ZICOS LS contain
pure Quartz vial with H3378-50) inside o

FMEEMTHER IBEMARS

In ultra-
b shield.
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Future plans (cont.

\V2

VI.

FMEEMMTHER IEEAER

other rele
Move all stuffs to LAB-
year)

Install clean booth and setup Pb shield inside the
clean booth at LAB-A. (~1 month on Jan 2025)
Install some WEB cameras and temperature /

monitors for the slow remote monitor.

Setup 2v-ZICOS detector and move inside P
shield. (1~2 months until the end of March )

Data taking hopefully will start in April 2025 with
my sabbatical (7).
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For measurement of world’s longest half-life
of "¢Zr 2vBB and search for OvBB events

Need more °°Zr. 30cm diameter flask will contain
esponding to 3g °Zr which is a bit larger
0. of mounting PMT
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For measurement of world’s longest half-life

of 7¢Zr 2vpp and search for OvBp events

® Need more clean Quartz than GE214 to reduce

208T| BG. There should exist more pure Quartz.

3 > CC
amount as SY (B,
should be 5C—/ AL =t
® Need enrichi | |
using ZrCl, = ¢
10g 9Zr will A\
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671 isotope separation by Gas Centrifuge

Number of entry in each MM

Number of entry in each MM
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For measurement of world’s longest half-life

of 7¢Zr 2vpp and search for OvBp events

® Need more clean Quartz than GE214 to reduce
208T| BG. There should exist more pure Quartz.
Need more °°Zr. 30cm diameter flask will contain

100cm diameter flask even without the erifrichment.
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Discrimination of signal and BG

D= s\
-
-
‘s
‘1

-
ss

Reconstructed vertex \
by Cherenkov light
Balloon or

surface of ' ’
detector
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Background estimation

Assuming radiation (perpetual) equilibrium :
AMNA=AgNg (Decay rate should be same)

The detector flask uses 530g of GE214.
208T| : 1017908 events per year

214Bj : 5988404 events per year will occur.
40K : 93556 events per year
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