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nEXO: Searching for Ovpf

« NEXO is searching for neutrinoless
double beta decay (Ovpp) in liquid
Xenon

o Implies physics beyond the Standard
Model

» Detector proposed to be built at
SNOLAB
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Simulation Goals

« Set up simulation of test chamber
in Chroma

o GPU-accelerated photon transport
simulation

» Characterize light transport in test
chamber
o Benchmark to compare to data

o Investigate effect of the chamber's
reflectivity on detected photons
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Inner steel
(could be

Building the Detector painted)

Stave
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Steel chamber

Building the Detector

« Optical properties for 175 nm light
(scintillation in liquid xenon)

* Photon generation approximates
diffuse light source

Aluminum
heat shield

Copper —
cooling plate

- Steel gantry,
Silicon stave layer breadboards
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Detector Geometry

 Implementing SiO, reflection layer requires a
gap between surfaces to avoid shadowed
stave
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Reflectivity Study: Signal & Control
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Reflectivity Study: Counting Photon Hits
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Reflectivity Study: Results

* |n signal region:
o Reflected photons estimated from control region photons
o Direct photons estimated by subtracting reflected photons from total photons
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Reflectivity Study: Results
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Reflected light should not
Impact measurements.

o This is a conservative estimate.

o Not necessary to paint the
chamber
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Conclusion and Outlook

« Developed Chroma simulation of stave testing chamber for nEXO.

o Implemented geometry and optical properties of chamber.

« Characterized light transport in test chamber.
o Simulation can be used as benchmark against results.
o Investigated ratio of direct to reflected light on the stave.
o We don't expect reflected light will impact measurements.

« Future work: improvement of direct and reflected photon estimates,
other studies of the stave testing chamber (e.g. stave scanning).
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