Optical Fibers and Light Diffusers

Deep Underground Neutrino Experiment (DUNE) UV Light Calibration System (UV LCS)

e Ultraviolet-grade optical fibers are used to deliver calibration light into the detector.

* Goal:A system that uniformly illuminates the surface of the DUNE [1] photon e The amount of transmitted light decreases with fiber length and depends on wavelength.

detection system (PDS) X-ARAPUCAs [2], calibrates gain, verifies time resolution, and can e Fiber transmission is measured relative to a reference fiber to quantify attenuation.
Sanford Underground monitor the stability of the PDS components (i.e. pTP layer, lightguide, and SiPM). e Developed QA/QC procedures to ensure consistent optical performance.
Research Facility - Fermilab e System electronics developed by Argonne National Laboratory is interfaced to

E—— timing/DAQ, transmits UV-light at selected pulse width (4 — 80 ns), repetition rates (1 — opficlfierfsseny || MevereReciont Light attenuation test
1000 Hz), in a single or double pulse modes, independently for 12 channels. SMA connectors 2 Estimation of the light loss between reference fiber and the fiber
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e Diffusers are used to spread UV light and
illuminate large detector areas uniformly.

Near Detector (ND) and Far Detector (FD)

eDUNE will use a near detector and a far detector at the
Sanford Underground Research Facility (SURF) in South
Dakota to measure neutrino oscillations.
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eThe ND will be located approximately 60 m underground - g o e UV-grade fused-silica diffuser elements are
at Fermilab while the FD will be located ~1.5 km used to ensure high transmission at short
underground and ~1,300 km from the ND. Diffusers - wavelengths
eEach of the four FD modules will contain approximately CPA APA e Diffuser housings were designed and
17kt of liquid argon. 3D-printed in the lab using PEEK for cryogenic
eDUNE goals include Supernova physics, neutrino compatibility.
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Characterization of UV Optical Components for Photon Detector Calibration in Liquid Argon TPCs
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