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H2431-50
photomultiplier

Zr(iprac), loaded

Liquid Scintillator

Pb shield

La-GPS

scintillator
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NuDot poster @nu2018

Hardware and Design:

® High light-collection

efficiency: 72 x 8” PMTs
® [ast timing: 140 x 2" PMTs

® Hamamatsu R13089's have

demonstrated TTS of 140ps

® 1m diameter inner sphere of

isotope-doped scintillator
® Submerged in mineral oil to

provide shielding R
@ DAQ system combines CAEN v1724 (5Gs/s) with v1725

(250 Ms/s): high-freq. sampling with low dead-time

Status and Schedule:

® FlatDot paper in preparation
® NuDot construction, July-September 2018
@ Surface data-taking, 2018-19. Operation at LNGS, 2019-20
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emission of anisole
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PPO absorbed most

of emission lights from

anisole.

Effectively the energy

was transferred to the
secondary scintillator.

20184 9A 14H

22



SRR

SHp—J NI A—(1)

20185%9H14H

AARYEZF R 2018FEMFERR




count
count

Il(ﬁ

bt
(o]

F:_‘.
-
=
E:;-i

o

o
=
5
=
]
s

Relative FADC

80 90 S B0 Gl 70 a0 90
time [ns] time |ns}

Templates of FADC timing pulse shape for
scintillation light were obtained for both cas
Both decay time of scintillation light are s
and it was about 7ns.
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Pulse shape of Cherenkov lights
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Pulse shape of
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has 5.4ns and
5.0ns of fall time
for early and late
timing, respectively.
They are much
shorter than the fall
time of Scintillation
(~9.3ns).
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Zr loaded liguid scintillator

é IR I B L i e R R w e
§ 160 - Measured energy can 225077
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.measured energy in keV

2013~2015 ;o e
g o Mean 1276.7]
< -

Sigma 160.6 7

Measured on this August. n et g e

of Zr loaded -
Liquid Scintillator

A]5—01255
E 773

(E = 1.02MeV)]

An energy resolution Is obtained
by 2.61+0.14% at 3.35 MeV
assuming 64% photo coverage
of the photomultiplier.
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eutrino mass sensitivity of ZICOS experiment

10wt.% Zr(ipre
Zirconium

=45kgo

T, > 4%x10%y <« Not enough for OvB[ search

1) Zr enrichment
50% enrichment of °%Zr (e.g. 57.3% for NEMO-B)/

VARV MRS GCMUTal T, ,°V > ~2 X 10%°y /

2) BG (°%8Tl) reduction
2018%9AH14H 27

BG level <1/20 X KL-Zen

NI T, .0V > ~1 X 10%7y EIesEVAHEX
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33 emitters with Qzz >2 Mev

Transition Qs (keV)  Abundance (%) (32Th = 100)

Wopy 110 g 2013 12

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

8260 —82 K 2005 9
10775 —100 Ry, 3034

%Zr ___,96 Mo

unitérarbitrairar

“Nd — m
BCa 28T .

[T,,,°(0* ->0)]* =G, (Eg,2) | Mg, | °<m,>* /m,*
T, o,~a(Mt/AE - B)Y/? 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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2087 (3.053 m)
5(+) 0.0

W F— decay 10000 %

Qﬁ_ = 4.9940

¥z Y18

i

Y1z
¥y 3

The vertex reconstructed by
scintillation make it within
fiducial volume due to mis-
fitting of gammas.
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Radiations

y(1)
(Bg-s)"

beta- 5
beta- 8
beta- 10
beta- 11
beta- 12

2.27<107%
3.09x10™
6.30x10™"
2.45x10™"
2.18x10

beta- 13

48710

ce-K, gamma 3
gamma 4

ce-K, gamma 4
ce-L, gamma 4
gamma 6

ce-K, gamma 6
ce-L. gamma 6

4.04x10
6.31x107
2.84x10
4.87<107%
2.26x10™"
1.97x107?
3.32x10™"

gamma 7

8.45<10"" |

ce-K, gamma 7
ce-L, gamma 7
gamma 13
gamma 15
ce-K, gamma 15
gamma 19

1.28=10""
3.51=10%
1.81x10%
1.24x107!
2.80%10
3.97x<10™"

gamma 25

9.92x107!
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Physical constants of Liquid Scintillator

Physical Constants of SGC Liquid Scintillators
Light Output  Wavelength of Maximum Decay

Scintillator % Anthracene? Emission, nm Constant, ns H:CRatio  Loading Element Density Flash Point °C
BC-501A 78 425 32! 1212 087 26

BC-505 80 425 25 1.331 0.877 48

BC-509 20 425 31 .0035 F 161 10

BC-517L 39 425 2 2.01 0.86 102

BC-517H 52 425 2 1.89 0.86 81

BC-517P 28 425 2.2 2.05 0.85 115

BC-5175 66 425 2 1.70 0.87 53

BC-519 60 425 4 173 0.87 63

BC-521 60 425 4 131 Gd (to 1%) 0.89 44

BC-523 65 425 3.7 1.74 Nat. *°B (5%) 0.916 -8

BC-523A 65 425 3.7 1.67 Enr. "B (5%) 0.916 -8 ’
BC-525 55 425 3.8 1.56 Gd (to 1%) 0.88 91 /
BC-531 59 425 3.5 1.63 0.87 93 ’
BC-533 51 425 3 1.96 0.80 65

BC-537 61 425 2.8 0.99 (D:C) ’H 0.954 -11
*Anthracene light output = 40-50% of Nal(Tl) ~ * Fast component; mean decay times of first 3 components = 3.16, 32.3 and 270 ns

/4

LY of Nal(Tl) : 4 X 10% photon/MeV LY of BC505 : 1.2 x 10 photon/MeV
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® Refractive index of anisole : n=1.518

® Cherenkov angle is determined by
cosO=1/n' (Ee>0.7MeV) n’>n

® Assuming 1.65MeV electron, then

3=0.972 and Cherenkov angel 6=47.3

degree are expected.

Number of Cherenkov photon

100 photon/MeV (400nm — 600nm)

Cherenkov light = 1~2% of scintillation light

BAYEZS 2018FEMEKRE 2018498 14H 31
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