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Conceptual design of ZICOS detector

Conceptual design of ZICOS detector 10 |=r (a) Period-2  _ Data __nomp
S — Total UL T+ "Bi
_____ oL -——Total +7Po+ K+ K
inner balloon 7 .-="7"| 77~ - ';_ ((vpp L'.I-.i ——-- ||-3;"Exl.-|:rnﬂ||
) ., e - — "¥e 2vBp —-- Spallation
total volume : 180ton N 5 107 L E_: e (vBp
fiducial vgl. : 113ton % = (90% C.L.U.L.)
------ 2 10g
. Zr(iprac), 10wt.% = E .
PPO 5wt.% -
in Anisole 1 E_ v
pure water T : C - -
1 La” I N B B | L R i 1 ’
107 1 2 3 1

(0 20° PMD with QE~0.4 and TTS <Ins @ Ipe Visible Energy (MeV)

Total PMT : 650 Photo coverage : 64%

Scintillation (energy) + Cherenkov (BG reduction) N E M 03 T10/1f2 > 9 : 1 X 1 02 1 yrS

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

Ty, > 4 x 10%° yrs — 2 X 102°yrs — ~1 x 10%7yrs

SLAZYLISERN S A— R JERELED S ER— SR EEROER 202149H158
XVIII



Discrimination of signal and BG

Actual vertex

Balloon or
surface of
detector
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Ave rage d | re Ction averaged angle with respect to averaged direction
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Topological information (averaged angle) of Cherenkov

lights could be used for reduction of 2%8T| backgrounds.
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HUNI-ZICOS

Pb shield

0.898MeV

Total PMT 26

Photo coverage : 45% Hamamatsu

on the hemisphere 3/8” PMT H3164-12
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Setting hemisphere flask to jig and locate
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® Total 26 H3164-12 PMTs were used for HUNI-ZICOS
® [n order to remove scintillation light (~300nm), SC-37 filer
was covered around the hemisphere flask

® HUNI-ZICOS was putted on flask clip and the chimfiey was
pinched by clamp.
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1.836MeV y

352keV compton

scattering vy

1.484MeV

' electron

HUNI-ZOCOS
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Compton scattering
with fixed direction
generates fixed
energy electron.
Compton angle 100
degree corresponds
to 352 keV for
scattered y and 1.
MeV for electron
Cherenkov a
47 degree.
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eraged angle using °8Y
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Scattering gammas
were detected b
calibrated La-GPS
scintillator through the
Pb collimation.
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Backerouds Event selection criteria :

(2days)

Data (5days)

Number of events

« Number of PMT hit for BG are
clustered below 5 hit.
oo 1) Nhit =2 5
 Total ADC count for BG are
]‘jfg&{ga also clustered below 1000.
e 2) Total ADC count=1000
« Observed energy of scattering
gamma is clustered around
T A5G e 352keV.
sl - Due to SC-37 (UV cut) i
we observed almost

Cherenkov light in
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Averaged angle measured by HUNI-
ZICOS has a peak at 40 degree. This
Is not consistent with the Cherenkov
angle. This is due to PMT geometry
of HUNI-ZICOS detector.

Averaged angle obtained by EGS5
simulation of Cherenkov light has a
peak at 40 degree. This is consistent
with above measurement.

Averaged angle obtained by EGS5
simulation of scintillation has a pe

around 48 degree. This is quite /
different from Cherenkov ligh

Verified Cherenkov lights emitted

from 1.484 MeV electron really
w1 keep their topology.




ation of 298T| BG reduction

UNI-ZICOS
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on the spherical detector 3/8” PMT H2164-12

« Data taking will start in this autumn.
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=monstration of 2°8T| BG reduction

UNI-ZICOS

UNI-ZIOCS detector EGS5 simulation
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Photo coverage : 45% Hamamatsu

on the spherical detector 3/8” PMT H2164-12
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148 Mev B~

« Data taking will start in this autumn.
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of UNI-ZICQOS experiment
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9v-Z1COS detector 28 cm diameter flask
using Ultra-pure quartz

Chimney

I (U/Th < 0.05ng/g) and
Truncated icosahedron sl 60 2inch R3378-50 on

PMT fixing jig

vertex of truncated

Icosahedron.
PMT located /] '{ A \ « 18.5cm inner balloon
and aurfaces S « 3009 Zr(iPrac), loaded
‘ liquid scintillator which/

: Inner baloon
’ = contains 1.1 g of %
* 180 2vBp events
Total PMT: 75 (H3378-50) + 12 (H6610)

year Is expect
« Location: Kamioka mine
Snazocemnema i esaLaE<smaszomeon ©  otalt timer F Y2024 14

Photo coverage : 64%
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simulation of 2v-ZICOS detector

+ 2571 (all events) Tl (R<10cm and
e

eang>60)
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""| l-:- %7r 2vBp
f
\ w 'I /
iy
i d‘
I AR
1000 1500 2000 2500 3000 3500

Total charge
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Total charge

28 cm diameter flask
using Ultra-pure quartz
(U/Th < 0.05ng/g) and
60 2inch R3378-50 on
vertex of truncated
icosahedron.

18.5cm inner balloon
300g Zr(iPrac), loaded
liquid scintillator whiqq/
contains 1.1 g of %
180 2vBf3 events
year is expect
Location: Kamioka mine
Start time”FY2024 |-




Averaged angle distribu
energy (1.484MeV) electron using 88Y so
~40 degree. This is not Cherenkov angle due to hit PM
geometry. They also agree with the simulation.

It is verified that Cherenkov light emitted from 1.484MeV
electron really have their topology, in other words, it is
possible to reduce 2°8T| BG using averaged angle for small
experimental size. Need check this in the lab level.
Demonstration of By BG reduction using ®°Co source by
ZICOS will start in this autumn and the result will be re
at next JPS meeting.

Next program to observe 2vp[3 decay will start in
after 2 years preparation. Stay tuned!
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average angle with respect to average direction - .
Average direction
e =20

/2degree

— 1 electron

vertex located within
fiducial volume

A4 Averaged
di 6 ang|e= 2 ei

\ Nhit
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.
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