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neutrino-less double-beta (0vf
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» happens if neutrino is its own anti-
particle (Majorana type) and has
Mojorana mass components.
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» Next generation experiments are
aiming to cover here, but...
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Keys for OvS S decay search and o

approach [

Xe

abundance : 8.9%

Arbitrary scale

BB (2v)

Semiconductors, bolometers

tracking
detectors

and
lonization of noble gas!




High Energy resolution

by Xenon proportional scintillation mode
(Electroluminescence from ionization ele

» W-value 21.5 eV, Fano factor<0.17
- 0.29%(FWHM)@2.48MeV
— comparable to semi-conductors!
c.f. Ge 0.2%, EXO ~3%, KamLand-Zen ~9%

» At higher density, energy resolution
becomes worse.

— reject liquid option.

» Proportional Scintillation mode using
. electroluminescence lights

» linear process —Good linearity and
stability

» #photons oc voltage drop rather than
the field strength.

A. Bolotnikov, B. Ramsey Nucl. Instr. And Meth. A396(1997) 36

There is already pioneering work by
D.Nygren and the NEXT coilaboration —>OA>O\—>O

E =662keV
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5 LXe, T=-110°C :
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Energy Resolution %

Density g/cm3

photon
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What we propose in the AXEL [
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MPPC photon sensor array
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electroluminescence process
photon
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Linear multiplication process /

High energy resolution
(goal: <0.5%(FWHM)) [ Background rejection by event topology

136Xe ~10bar ~1ton /:
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Why ELCC?

]
MPPC

Case : sensors are placed very
close to meshes.

Case : sensors
are placed far
end to meshes.

Usually, photo sensor arrays and meshes are used.
Then acceptance to EL photon changes depending on
the EL gen. position. — worsen energy resolution




ELCC

-ElectroLuminescence Light Collection

Line of ele

CELL pitch 7.5mm~15mm
force

vivvy v

electrode

» Uniform response in wide

area
MPPC photon sensor array | 5, o\ tendable to large size

with the rigid structure




AXEL
-Expected event toj

simulation

10atm, 15mm pitch, 1us sampling (~1mm)
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(very) rough sensitivity estimatic
for 1-ton detector

0 10bar 1ton enriched 136Xe

o Signal

x - Z rebin(15)

16000

v afew events/year @ mgp=20meV

14000
12000
- 79% contained in fiducial volume e
6000

- 49% after clustering

4000

2000

- 22% after blob-recognition

2 - y rebin{15)/

O Background

7000 = F

16000
5000 400 14000

v Only 21“Bi considered now. (cannot be
separated by E)
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v 10 ton low background(3ppb) material
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- 12k evts/yr in fiducial o ‘ R . [

1
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® [rmm] 7 fram]

- 75 evts/yr after clustering energy deposiion longpath Recognition of

track with a blob
at both ends.
(algorithm
optimization still
In progress)

- 7 evts/yr w/ blob-recognition

v considering thin vessel in pressurized
wator

- 0.1 evts/yr




HoARFAS & CRE ] qﬁs 75:)1/4:;')) i

1‘7<'/

D arki X E} L

» Measure recombination
rate by comparing
Approaches to directionality detection (3): scintillation yield and
Columnar recombination and ionization yield

Inferring direction without track image _
> Observed in Xe+TMA for «

E c I (D.C.Herrera et al. 2015
Proc. of Sci. TIP2014 057),
e, 6 _0 _©o intillati
‘o 00 0® %9.%°%° but scintillation
Case 1: Case 2: SUDpressed_
More Recombination Less Recombination > BIJO)E;%%*E%EJ

= e - BHBENFEASEL
= Mo Tz, Sl BlD

735 TT —FHUSH

Concept by Dave Nygren, LBNL |




comments & timeline

» ELCCORMEARELE (L. HVRD TSI,
» TR DFRE
> BEEZE TR
» RN
> ROFEIER
» AT2a1—)LOBEZE
» 2017-2017: 180L&H2s 17/ > = 8.6kg @ 9u/E, 1146¢h
1.8MeV CHAESEEE
> 20177~20207 : 2,000L1RH!22 phase 0, 17/ > & 100kg@9ISE, I6,000ch
» 20207 - : 2,000L1RH2R(C136Xe AN CIH R EIREFHTZEHIET
> 2027 - 1bARHERREICETF.
20 meV. EUTCTEDEICITTSIICE. EDI—UONRDKBE,

> WSDNTPAFT7(ddD. 212U, B5 3 Astraight forward Tl
EMN BOI=TATTEDICUIEL,




