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Why 48Ca 0

. 136X e andles
Highest Q value -

~4.27MeV, (1Nd: 33MeV) 3, | o (50 MEV
— Little BG(y: 2.6 MeV, B: 3.3MeV) @ | |
— Large phase space factor S
Small natural abundance: " [« jome <8 Quale
" 0167% G
— Separated isotope — expensive | e o, e
Next generation N R

0 10 20 30 40 50
—<<m,>~ T2 ~ M-12 (nO BG) Natural abundance (%)

~ M4 (BG limited)
— Enrichment: mass+S/N: 500 times
— High resolution: bolometer (crystal)

Beyond inverted hierarchy NM (nuclear matrix)

— 48Ca + enrichment + bolometer —mass 3
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CANDLES TIT @ Kamioka
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R CANDLES at Kamioka underground laboratory
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CANDLES III(UG) )

CANDLES at Kamioka underaround Iabora'rory
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Rejection of LS Events nind

e Pulse shape information by
500 MHz Flash ADC

— Typical Pulse Shapes
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Pb shield construction

e Pb shield construction was started from
March 2015.

e All the collaborators worked very hard!

| used even professors like a horse ;)

e

" ““Bottom Pb shield



B shield construction

» Neutron shield (B sheet) installation.

By N B4aC 40wt%
| Silicone rubber
(B sheet)

4-5mm thickness.
Covered 100m? area

For bottom B shield, liquid type
was poured on top of the Pb.
e This is for both shielding neutron
| and waterproofing the bottom Pb
N \ blocks.
Botiors e B and Pb elution into water have
" been checked periodically after
water filling.

18



Energy spectra after shield
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Internal backgrounds and reduction

e External BGs were reduced by LS
active shild.

e Remaining BGs are originating from

internal radioactivity of Th chain
(29Tl and %*?Bi-*1?Po).

* 2v[3[ is not serious BG in current
sensitivity. (it will be major BG after
48Ca enrichment)

Astatine

Q=5MeV

Thallium

 We reject remaining BGs by
analysis.



Position reconstruction and crystal selection
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Position of each event is reconstructed by weighted mean of
observed charge in each PMT. S Npe(i) x WTO)

Crystal separation is ~¥7c peak to peak. S Npe())

Crystal selection criteria is within 3¢ from the peak.

27 clean crystals (Th contamination < 10 uBq/kg) out of 96 crystals
are selected and the results are compared to all crystals.
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Estimation of efficiencies
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Eneryg spectrum of prompt events (212Bi candidate)
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Ener'gy Sp@CTr'G Preliminary m

% Energy spectra :Run009(131days)

— Experimental data
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Energy(keV) Energy(keV)
Num of event 95 crystals(Run009) 27crystals(Run009)
Qpp 4-5MeV 55-6.5MeV  Qpp 4-5MeV 5.5-6.5MeV
without 208TI cut 115(100%) 257 8 12(100%) 23 1
with 208Tl cut 19(70.7%), 49 6 3(72.8%) 6 1
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» sensitivity  ciminary | D

Cut-1 Cut-2 Cut-3
Cut condition Chi2<1.5,-30<SI«lg, chi2<1.5,-30<SI«lo, chi2<1.5,-30<SI«lo,
-20¢<position<20, -3o0<position<3o, -3o0<position<30,
DP<20nsec DP<20nsec DP<20nsec
-10<Onbb window<20 -10<Onbb window<20 -10<Onbb window<20
with 208TI cut with 208TI cut
Onbb efficiency 0.389+0.057 0.430+=0.059 0.591+0.081
BG rate(exp) 0(27CaF), 3,19 12, 115
10(95CaF)
Exp BG rate 0.56,5.4(£100%) 1.11,9.3(£100%) 6.8,64(£100%)
FiRkEH 6.2x1022year(271E) 1.9x10%%year, 0.92x10%2year
(exp BGNM'Z L\  3.8x10%2year(95fE) 2.3x10%%year,

RE (exp B6H' 3.6 x10%%year(271E) 3.0x10%2year,
WITWEER  6.2x10%%year(951E) 4.9x10%2year
LYo ) +100% B6GCETE&
report

*ELEGANT VI sensiTiviTy
efficiency :0.53, measurement time :4947kg - day, 5.8 10224 24
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Multi-channel counter current electrophoresis

Electric Cqunter MCCCE
ﬁejd Gyrrent * Separation using difference of migration
_> 4—
speed between 4°Ca / *Ca.
‘ ‘ e Principle was demonstrated.
e Further study on parameter optimization
@-L High enrichment
Large amount .
8 Enrichment
BN plate 10 mm thick R(MCCCE) = 13Cca/48Ca(MCCCE)  (43/40): 3.08
0.8mm®, every 4 mm 43Ca/48Ca(natural) (48/40): 6
Pm Prog. Theor. Exp. Phys. 2015, 033D03 (10 pages) 4
DOI: 10.1093/ptep/ptv020
s *
O
Calcium isotope enrichment by means 8 2
of multi-channel counter-current electrophoresis = . ¢ °
for the study of particle and nuclear physics X
0 T T T 1
T. Kishimoto'->*, K. Matsuoka?, T. Fukumoto®, and S. Umehara’ 145 155 165 175 185

V (Applied voltage)
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Bolometer

5meV : OVvBf3

vBB:4.0%

» 2vBRE & (Ultimate BG) _
o IRILFX—NFREEMNTLE - Bolometer 0

Relative Rate
; o
3 /

....................................

4100 4150 4200 4250 4300 4350 4400 4450 4500

o CaR2#Em N BR DS ERFY (ThRF) Energy(kev)

e ThRH(B-ofEF) > Bolometer(no quench) —
i Th%ﬁ”(ZOSTI) - I:IEIEI' \'“: 9 - R 2-25'}"3"

* ELEGANT-VIO#ZEERH D 208T] Q895 Mev
lom A A > MG (a~semTON) T /A
QR = T of CaF, signal : 0.9 psec

o IRIBERMEFEIRVER e DA
o THRILX—ERREDHE+HEER/NELE

Bolometer > BEXFDBGIEKRKE{ER ]



Scintillating Bolometer
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