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BG measurement using 20mL quartz vial

« Difficult to measure BG events for 2v-ZICOS detector
inside of Pb shield due to limit of number of Pb block. /

 17.5mL ZICOS LS filled in 20mL quartz vial.

* The vial contacted with XMASS PMT R10789 covered
Myra film.

« 10cm thickness of Pb radiation shield was prepared.

* In order to veto cosmic muons, plastic scintillatetrs were
located around Pb shield.
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Before starting 2v-ZICQOS In the mine

vial should be quite few.

« Observed 21“Bj-24Po candidate was consistent w
result of 2°Ra 2.72 = 1.33 mBqg/kg measured by Ge
detector in Kamioka mine.

« Surface event rate is inconsistent with XMASS estimation.

 Residual events seemed to not be internal BG events. In

fact, 40% of residual events are caused by external y.

 We moved all equipment to Kamioka and constructed th
radiation shield last October. /

« Safety equipment such as fire alarm, automatic telepfione,
liquid leak sensor were prepared before Novemb
« The first data taking implemented over 50 hou
November 22" to 25t
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Clean booth was built in Lab-A at Kamioka mine.

650 Pb blocks was used for radiation shield with
15¢cm thickness.

All safety issues such as fire alarm etc were
installed before starting experiment.
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The first data taking
iImplemented over 50

hours from November
22 to 25t
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Energy calibration and DAQ for 2v-ZICOS
detector

B LR T
L 3 i =]

* Energy calibration was done by gamma sources
with 137Cs, °°Co and %?°Na.

* Those sources were located at front of Al w

» All data were recorded by V1742 digitizer:
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Vertex in Z-axis [em

Energy spectra
seem to be
reproduced by
MC without
trigger threshold.
Energy scale
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————_ } In Kamioka mine (wo Pb shield) * Only few muons

- '_1 On the ground (wo Pb shield) were observed

' even in half day
measurement .

« BG events from
40K and 298T| were
observed about
over 10 times /
larger than the
measureme

1000 2000 3000 4000 5000 the groun

Energy in kev only front'shield
was opened.
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Data analysis of background data measured in Pb
radiation shield is now on going.
First result will be reported in this Spring meeting.
Detector upgrade in next fiscal year as planned.
» Material of PMT mounting jig and inner shield
wall will be replaced by Oxygen free cupper.
» Ultra pure quartz (<0.1ppb for U/Th) will be
used for round bottom flask with 30cm diameter.
> 88Y gamma source will be prepared in Kamiokg/
mine for the energy calibration.
Automated safety control is also necessary fg
long term stable measurement. (to be discusgsed Iin
Kamioka safety committee)
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-ZICQOS should do iIn Komioka mine@¢

There is huge backgrounds for the observation of 2v[3
events on the ground due to cosmic muons.

« Cosmic muon rate is ~2Hz on the ground.

« Most significant spallation product is "'"C which decays in
beta plus and emits total energy ~2MeV.

« Maximum 270 events per day will be observed on ground.

« The half-life of ""C is 1200sec and the detector should
have no live-time if veto for all muons.

* Inthe mine, the cosmic muon rate will be 2 X 10° Hz, so/

dead-time is about 2.4% even if veto for all muons.
« Expected event rate due to ""C, which is caused by

neutron produced by muon spallation, is ~20 event
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Compton scattering gammas from environmental °K a
208T| decay were observed for outside of Pb shield.
Some background events were found inside of Pb
Assuming these events from U/Th in LS, we sh
search for 214Bi -2'4Po candidates (t=1.643 X
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* 18events have time
difference <5X10%s
except parent muon

« Parent events have
wider energy distribution
than daughter events

« Daughter events have

e narrow distribution (like
I N o quenching) //

17events looks #1Bi-21*Po
candidates. But they don’t

contribute residual events.
/
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1MeV 2MeV 3MeV 4MeV
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BG events could not explain
the residual events.
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Lnteies
Moan 1317,
outside of Pb shield]

Almost the energy spectrum of
residual events is consistent
with environmental gammas
observed at outside of shield.
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BG measurement inside 15cm Pb shield
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BG MC from 219Bj Brems in Pb Shield
(not included energy resolution)

Events/seclkeV
1

Events/10keV/bin

gral  0.0007066
SS 0.8365

10° E | T | | | | 0 02 0 5 0.8 2 L 6 18 2
0 200 400 600 800 1000 1200 1400 1600_ 1800 2000 Energy [keV]
keV S

mASADIR-T-8a> — )LPWO)ZmBch) N—RER
b\%@%ll%ﬂﬁﬂzﬁt—a%wl*)b# Y& . EGS5T
BRICIRSDT=FBRDIRILEF—0 T

FLLLTLNB A, EGS5DHMADLIRILE

2025 EFEHRMRAMERFARRERS Jan 29,2026 25



SN Oy h D2 BIDAN—FIEMN R Z HAEEfE
e *‘ 55 [T 08 Tocated om0

Entries 2067

' ) #t top of vial Mean 839.4 ]
: 2Lt

107 b 1‘ PSr data 3

- t i

X f ]

I E blank data ]

—
=]

Number of events/50keV/1000sec

1l

4000 5000
Energy in keV

IIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIQObe-
9Sr located on Ef,mes 2912 ]

+"*++ side of vial | Mean 739.3 75\ ro 0) 210
b 1— %Sr data >
DR—

%

ooy E blank data

—
<

Number of events/50keV/1000sec

- —

I : | |
3000 5000
Energy in keV

2005 E EFEEH R ERFARERRS Jan 29,2026 24



Number of events/50keV/3day

o
]
ot
1o}
o
Pt
<
>
eb)
A
<
0
S
0"
)
o
<
®
St
ey
[o5)
=
=
=
Z

1" 1

i 2

LaATLE L sttt
L ﬂ“ gt

: 1
1000 2000 3000 4000 5000
Energy in keV

4 Hcm Paraffin

+‘+‘
++H+H‘ { g
in H+ J!#iﬁﬂ*ﬁﬂiﬁ # +} fp‘H {’mﬂﬁ { miﬂ .;

1000 2000 3000 4000 5000
Energy in keV

2

# byt
+ i
b M sttt g
it Tty ++}* T

=
[

1“++|-# f‘}i .
t i”

/N

[

:;?"x
it
ol
=
A
i:,_-
e
&
e
oo
LIav
e
w2
s
f
o
b
e
L
e
=
[l
o
[}
e
5
Z

=t

i ! i xR AW T I
Q 1000 2000 3000 1000

Energy in keV

INT T4 THEIATEIEE D600keVDE
RN 0.625FF B THI30IZxtL . a7
DIHE L 72HRBTH100D T, N
ERTL20ERIFETHIET =
BIEINAEULMNEBRISN TV

yi

|||n|

BEIRILF—EEERINDN—E2M)7?

Jan 29,2026 27



Zr(CH;COCHCOOCH(CH,),), = Zr(iPrac), mw : 663.87
Tetrakis(isopropyl acetoacetate) Zirconium

—— emisson of anisole

---- absorption of
Zr(acach

e gbgorption of
Zr{ipcach

arbitary scale

Synthesized by
Prof. T.Gunji

(Tokyo o
University of 200 250 300 350 400 450
Sc|ence) wavelength [nm]

No commercial product

Shorter wavelength
for absorbance
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Improve of light yield and resolution
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improve them.
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How to distinguish 29T and DBD
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OCr mini hield and Csl detector
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