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OvBB and nEXO Experiment

nEXO is a proposed experiment that aims to

detect neutrinoless double-beta decay
(OvBB) in 5 tonnes of liquid xenon (LXe)
enriched to 90% in 2®Xe. inside a time
projection chamber (TPC).

OvBp is a forbidden decay in the Standard
Model if observed it would provide insight
into:

« the mass of neutrinos,
« lepton number violation and,

- experimental proof of their Majorana
nature.
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nEXO experiment design. The TPC is proposed to be located 2km
underground at SNOLAB.



Searching for a needle in a haystack

From Ovpp:

136Xe > 6Ba% + 2¢

This technique benefits from LXe to
potentially extract and identify the
decay daughter ®Ba in it providing the
ultimate technology in background 3
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Goal of the Project
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Final laser optics setup
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Ablations so far
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What's next?

Perform detailed scans of the
target

Optimize electric potentials to
maximize ion transmission
efficiency

Inject ions from laser ablation
source into the quadrupole mass
filter
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Different ablated target at the lab.
similar detailed scans are expected



Thank you for your attention!

Emilio Yahir de la Cruz Navarro
Supervised by Dr. Thomas Brunner and PhD Candidate Hussain Rasiwala

Canadian Astroparticle physics Summer Student Talk
August 19, 2024

Bavl. McGill  nEXG



Appendix. OvBB & 2vBpB, lepton number violation

If dirac particles;
" %Xe » °Ba** + 2e” + 2v

0=0+2-2

If majorana particles; 13650 - 136B32* + @

0 #0+2



Appendix. Barium tagging

Xe Gas
)
I .
I /
-. - Nozzle
\
s\.{‘ ) Gas pumped between electrodes ‘

Laser Ablation

nEXO TPC Ion Source in Gas RF Carpet RF Funnel
Liquid Xe Xe Gas (~2 bar) ~107% mbar
<10°8 mbar He Buffer Gas (~10'2 mbar) ~10'7 mbar
MRTOFMass SpeCtrometer Laser Ablation Llnear Paul Trap Laser Ablation
Ion source . Ion source
Quadrupole
Detector mass filter
[ (( . C (E D E ﬁ

A p€==~

= |;g|°°
@ o

S ) ) ) L] )))))

Barium tagging scheme



Appendix. Previous setups

[Laser

Previous laser setup before modifying dark box 2




Appendix. Barium tagging comissionings 1

Cryopump chamber LPT cooler
RF Funnel LPT Buncher
SPIG LAS + bender

Quad. Bender + CEM Einzel lenses + steerers

RF Funnel LPT

Barium tagging commissioning at McGill University
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Appendix. Backup slides

Multi-element target source :
a) Bronze, b)Carbon fiber, ¢) Titanium
d) Tool steel, e) Molybdenum, f) Tantalum,
g) Nickel, h) Tungsten, i) Stainless Steel.
The holder of these elements is made of copper.

Slit range-target seen from external window
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Appendix. Backup slides

Current reading for ablation
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Appendix. Backup slides

LPT Electrodes
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Appendix. Backup slides
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