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Neutrino-less Double Beta Decay (Ovff)

Best chance to probe the nature of the neutrino
Observation of Ovpf would:
* Determine the Dirac/Majorana nature of the neutrino
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mono-energetic peak at the Q-value (2458 keV for 3°Xe).

Non-observation can be used to set limits on Majorana
neutrino mass.
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Muon Veto-tagged Dataset

Neutron-enriched dataset in coincidence with muon veto panels

* Look in muon veto rejected data.  §
* Select data with: —
10 ps < tafter veto < 5 ms. 5
e Event sample is highly “neutron- ’
enriched”.
* Neutron capture vy lines visible.
» Use this data to validate
understanding of neutron captures

and cosmogenic backgrounds.
* 4990 us per veto, corresponds to
~0.14% of runtime.
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Latest OvpP Results

Fit signal and background PDFs simultaneously in standoff
distance and SS/MS energy to set limits on 0vpf

90% sensitivity 90% limit from ML fit Majorana mass limit . . Best fit
ovBp 25 OvBp 25 Backgroun .
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2-0 SS ROI
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EXO-200 Detector

Liquid xenon time
projection chamber
enriched to 80% '%°Xe
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Comparing Veto-tagged Data and MC

Good shape/rate agreement based only on model and measured muon rate!

Comparing the veto-tagged data and MC spectra, we see remarkably good agreement. The MC
PDFs are based on neutron capture PDFs, and normalized to the neutron capture predictions from
our FLUKA simulation. The MC is normalized to the data livetime and measured muon flux at
WIPP. No fitting was used in this comparison. The shape and rate agreement validates our MC
model and demonstrates that EXO-200 can perform as a neutron detector.

* Analytic u energy

Multi-Site Veto-Tagged Events Single-Site Veto-Tagged Events and an gle
>102 > [ PR :
g - Integral Range MC/data g - % Data distributions [3]
S L & & EsoMev 1982 171 116% | 2 T F — Xenon * Muon rate from TPC
g2 L 5 ' 2 | — HFE
5 | 4 o E>35MeV 569 56 102% | B Mkl __ Copper muon measurement
ol > e NI .
“ oW | T E>45Mev 342 33 104% | f l+ 1- o o Sum (unpublished so far)
I 1. 1. I O S * FLUKA MC package
- ; H __ ﬁ - 1}13;- 5tk b Iy for neutron
— :_l-” _:_: — __|4|:L___ 1, .
i Jhﬁ A A - L] production,
T i L_“'“'ai transport, & capture
1= “—IIi—LLLJ_!LL (Y IR
i ey 5 BEIREE il o Jl \JILH » Geant4 for capture
;_I_I_I_ 1 1 | | | | | | “ 1 1 1 | 1 1 | | | | | | | | | | | | | | | ;I_I_I_I_ "!J_;—|_|J| 1 1 | 1 1 1 1 | 1 1 1 1 | | | | | | | | | | | | gammas and
2000 3000 4000 5000 6000 7000 8000 2000 3000 4000 5000 6000 7000 8000

Energy (keV)

Energy (keV) detector response

Cosmogenic Backgrounds
Prompt and delayed signals from muons

Reduce cosmic ray backgrounds with:
* Depth (1585 m.w.e. at WIPP)

* Passive shielding (stop e, p, v) N
» Active muon veto (reject prompt signals) > g2
Muon-induced neutrons can still capture // e

and produce long-lived radioisotopes.

PoXe +n = Xe = Cs + e + v, « Beta decay with
t;, = 3.8 min Qz=42MeV  Qpg>Quyp: critical background!

EXO-200 Signals and Backgrounds

Cluster multiplicity helps discriminate between fs and ys
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Utilizing this technique in EXO-200 and beyond

Independent '3”Xe measurement, veto future cosmogenic backgrounds

» Veto-tagged data fits to 0.46 += 0.15
136Xe captures/day/FV after efficiency
and livetime corrections.

» Corresponds to 6.5 = 2.1 137Xe events
in 2-0 SS ROI. Consistent with low
background fit of 7.0 events.
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Coincidence of muon veto and '3°Xe
n-capture signal can be used to start a
long (~20 min.) veto to reject '3”Xe decay.
Requires good understanding of capture
signal to reduce livetime loss.
Applicable for both EXO-200 and nEXO.
Important for nEXO depth requirements.
Passive xenon self-shielding in nEXO
greatly improves y rejection for inner
volume, but more penetrating neutrons
require this active technique.

Neutron Capture Gammas
Modeling and Identifying Prompt Capture Signals
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