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Conceptual design of ZICOS detector
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16 cm diameter round
bottom flask using Ultra-
pure quartz (GE214).
20 low BG 2" PMT
Hamamatsu H3378-50.
Designed mounting jig
Filled 1.0L of ZICOS
liquid scintillator loaded
1009 of Zr(iPrac), whic
contains 0.4 g of %Zr,
Expected number
events is ~100 pef year.
LAB-A in KamiOka mine
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nderground laboratory in Kamioka mine
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LAB-A : Behind of LINAC control room
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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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208
all events Tl

R<b5cm

« 40K affects only part of
2vB[3 observation.
s d - 2'Biis significant BG,
S e but small fraction of
s B 2v[3B events should be
observed.
« 208T] is most serious BG

for 2vBB. A few events

might be observed.

Number of events (1yr.)
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Corected total charge

>
all events WK
R<5cm

R<b5cm + aveang>60

Need tuning for inner

ETFE cubic bag for
liquid scintillator.

Number of events (1yr.)
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Present status

. Awt.%
lii. All procedures done in class 1000 clean roc
using PFA SSC bottle.
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Prparo’rion of ZICOS liquid scinfillator
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+ Zr(iPrac)4 10wt.% synthesized by NARD
PPO 6wt.%/POPOP 0.1wt% from SigmaAldrich

Zr(iPrac)4 10 wt.% synthesized by Prof.Gunji
PPO 5wt.%/POPOP 0.1wt.% from DojinDO
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Present status

e 2 Little of ZICOS Liquid Scintillator was prepared by
under graduated students for 4 months.

. 10 wt.% for Zr(iPrac), into Anisole in the globe
DoX under N, gas atmosphere

Taiyo Kogyo Corporation using 100um film.

. 5% light yield loss at maximum
ii. Size should be tuned (not suitable in the f}as

i

7/

* Prototype 10cm ETFE cubic bag was produced by/
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ETFE cubic bag

Z1COS Liquid Scintillator

Anisole




Present status

e 2 Little of ZICOS Liquid Scintillator was prepared by
under graduated students for 4 months.

. 10 wt.% for Zr(iPrac), into Anisole in the globe
DoX under N, gas atmosphere

Taiyo Kogyo Corporation using 100pum film.

. 5% light yield loss at maximum
i. Size should be tuned (not suitable in the f}as

i

/

* Prototype 10cm ETFE cubic bag was produced by/
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Measurement of tfransparenc

|

Transparency of ETFE 100um film using Liquid
Scintillator.
« Peak for 13’Cs y for PMTs covered side wall
« Bottom PMT was always without ETFE film.
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Present status

e 2 Little of ZICOS Liquid Scintillator was prepared by
under graduated students 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 room

7

 PMT mounting jig was produced by CI cor ra(on
I.  Need fitting to the flask (not a spherigal shape)
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PIv\T mogn’rm |g

f for all materials.
~*» Support jig for P
Inserted via ch
was made byPOM.
 Need fitting to the
L S—

%
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Plans for near future

All stuffs will k

beginning of May.

Build clean booth and setup the radiation
the clean booth at that time.

2v-ZICOS detector will be built in June. /

The pilot run including calibration and DAQ .
with unformatted data will be done in July - ‘«4{4 st.
Physics run will start in September.
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Plans for near future

All stuffs will be moved to Lab-Ain
beginning of May.

« Build clean booth and setup the radiation shield in
the clean booth at that time. /

o 2v-ZICOS detector will be built in June.

* The pilot run including calibration and DAQ pr
with unformatted data will be done in July -

* Physics run will start in September.
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2v-ZICOS detector * 16 cm diameter round
bottom flask using Ultra-
pure quartz.

Chimney

Ultra pure quzrz GE214

Truncated icosahedro round bottom flask o 2 O I oW B G 2 " P M T

PMT fixing jig

Hamamatsu H3378-50.
* Filled 1 Little of ZICOS
liquid scintillator loaded

100g of Zr(iPrac), why/

contains 0.5 g of 9%Zr
nuclei. /
* Expected numb

events is 100 per year.

PMT: 20 H3378-50 at Hexagon
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Discrimination of signal and BG o
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Reconstructed vertex
by Cherenkov light

Balloon or
surface of
detector
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Confidential
[*H-NMR, 400 MHz, CDCL,]
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EERRY (Hexane)
{heat {40 °C) - cool {-20 °C))

E g 0ra)
{heat (40 °C) - cool (-20 °Cl)

2 !Hﬁg Hex:nei
iheat (40 °C) - cool (r.t.)]

Wavelength [nm]

UWAEOHSR, BHAREOBARIERIZ2783mTHY ., RELFAROBRTH =,

(1W/ne)

Synthesis of Zr(iPra€),
was succeeded.

ZrO,/Zr(iPrac),=18.5%
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