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Double beta decay experiments

Scintillation/Calorimetry (source = detector)

lonization scintillation bolometry
COBRA ('30Te, 116Cd, etc.) CANDLES(#8Ca) CUORE("30Te)
Majorana(76Ge) XMASS(136Xe)
GERDA(76Ge) KamLAND-Zen(36Xe)
SNO-+(150Nd) lonization+scintillation
EXO(136Xe)

Combination (source # detector) Tracking (source # detector)

NEMOS (%Mo, 82Se,150Nd, etc.) DCBA (19°Mo, 150Nd, etc.)

Super NEMO (199Mo, 82Se, 150Nd, etc.)



DCBA method
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DCBA experiment

2005 DCBA * charge dividing

v
2007 DCBA-T2

* 6 mm pitch wires (Xy + xz)
 100Mo source (natural Mo 309)
* 0.6 - 0.8 kG magnetic field

v
2011 DCBA-T25 24h operation

present

* 6 mm pitch wires (Xy + Xz)

e 100Mo source (natural Mo 309)

* 0.8 kG magnetic field

e super-conducting magnet:
24h nonstop operation

\4

2013 DCBA-T3
l « 3 mm pitch wires (xy + xz)x6

higher resolution

e 150Nd (natural Nd203)
* maximum 3 kG

2017  MTD

(tentative name)

higher event rates

« 150Nd (condensed, several 10 kg)

e conducting magnet: 9h/day (Mo. - Fr.)

2 DCBA-T3
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DCBA T-2 results




Energy resolution of DCBA T-2

Energy spectra of internal conversion electrons
0.48 (1.5%), 0.56 (0.6%), 0.98 (7.0%) and 1.05 MeV (2.4%) from 207Bj
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chamber conditions

- He (90%) + CO2 (10%) 1 atm
-B=0.8 kG

- wire pitch = 6 mm



214Po half-life measurement by T-2

214Bj 3-decay — 214Po a-decay detection and the #'#Po half-life

DCBAT,

y Gl 214B;j B-decay y 214Po a-decay
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DCBA T-2 result

| Blectron energy-sum spectrum |
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Super conducting magnet for T-3

- coolant-less
- GM refrigerator
Magn
Return Yoke {
Drift | g ’
Chambers A\ ﬁ,,
for DCBA T-3

-B=02T x£0.5% (AE ~80 keV )
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Magnetic Flux
Return Yoke
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Magnetic field uniformity of DCBA-T3

A N/

Detector Region in Z
fe- - ' —]

i : : : | . . mO-R250
p————— 3% r—— |- —
| ] : | | 00—8400

5
.
.
A 1-R200 U NPORETS TP
’N O'

.
.
S
00 -
.
- -
v .

S o en

Y )
ety & Tl

. et .

)‘ \‘

X 2-R280

|
|
|
I
i ORI Ry X 3-R200
I
@ 3-R400
|
|

4-A280

| |
|

I 1

1 L)

| ] |

I [ 1

| ' | | |

oo c——— - o -—— —----—--------1—--2_{%—-—-------—---1-------—---- = o ———
L) |}
1 ]

I [ 1

I |

I

I

R [ OO ' 50200
—-R280

.
g ~
. RS

.

.

| #6-R400

3 T T 1
o ' i 8 | * F L | m7-R200
(%—H——1%- ] o
! X = ! ! 4 8-R280

| P | | 5-A400

:
;
~ ,’
:
Se ™ 2
< 4RI

4

'\ \‘-'
\ Lo, .
A - Ll .
. . .
. P . . 4
s . * ' . .
&R
3 , X S
oo - ” 3 ] -
pPig . .
- . e 8y - S
Q i Iy v
. s .
' . K
H .
Ay !'
.

]
|
—8+-

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

-
.
-~

-~ g

g

kS i 10-R280

SN U I OO PPV Y W ) A e

Error of Flux Densi
&
h
@

| | . . | . : Magnetic Flux
T & T it SEE R SRR Return Yoke

Drift
Chambers

.

12



DCBAT-2.5

DCBA-12)

S




present result of DCBA T-2.5
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DCBA T-2.5 events
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against noise events
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> additional veto counter
whole veto counter
Inside the magnet

> move to underground




recent DCBA time table & (3 events

the final graph)

B analysed [ notanalysed < BB event > (3 event (notincluded in

2011/09/30 2011/10/30

2011/08/31

2011/08/01

2011/07/02

inoy

day
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DCBA data analysis - raw data

I X-Y surface I




DCBA data analysis
s Left
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DCBA data analysis

“““““

OheE

23



DCBA (T-2 + T-2.5) 1Mo B3 results

events
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MTD - the next DCBA

Chamber cell : the same as DCBA-T3, Source plate: 80 m?/module
Thickness: 40 mg/cm?,  Source weight: 32 kg/module 27 source plates
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Summary

e DCBA 3B-decay data taking was started by T-2
o 21 2v[33 candidate events found by T-2

e DCBA-T3 super conducting magnet was finished
e T-2 chamber in T-3 s.c. magnet (T-2.5) is in operation
e 24h data taking
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energy resolution and source amount
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recent DCBA time table & (3 events

not analyzed ¢ Bf event
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