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Is an essential subsystem of the DUNE Far Detector (FD) Liquid Argon Time Projection
Chambers (LArTPCs)
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Millikelvin-precision temperature sensing for advanced cryogenic detectors
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Argon = excellent scintillator as Anselmo explained!
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Inner dimensions of 60 x 14 x 14 m3
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https://www.sciencedirect.com/science/article/pii/S0168900225008642?lid=jua9g5tkojjo&utm_source=braze&utm_medium=email&utm_campaign=STMJ_220042_AUTH_SERV_PPUB&utm_content=07bab9e4-c31e-408b-afa5-1c9ca0f269ca&utm_term=07bab9e4-c31e-408b-afa5-1c9ca0f269ca&DGCID=STMJ_220042_AUTH_SERV_PPUB#fig1

Opticz_;\l fiber

Reflected light

Transmitted light

Fiber Bragg Gratings (FBG) are optical fiber type devices that form diffraction gratings in the core of an optical fiber and function as an optical filter. The FBG
can select the light transmitted through the optical fiber core, and by separating the transmitted light from the reflected light, the FBG serves as an optical filter.
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https://ieeexplore.ieee.org/abstract/document/11008473
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Temperature (K) - RTD-8 (Capsula)
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PEEK-4 (450um): Run 3 | 11-06-2026
FBG Wavelength and RTD Temperature Profiles
(Shaded areas represent defined plateaus)

FBG Sensor 1: Temperature vs. Wavelength Analysis
Run 3 | 11-06-2026
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FBG Sensor 2: Temperature vs. Wavelength Analysis
Run 3 | 11-06-2026
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Sensitivity Analysis: Fiber: PEEK-4 (450pum) | Run 3 | 11-06-2026 | 2 Sensors
Sensor 1 - Polarization & Mean Comparison

SENSOR 1 | Polarization P | Run 3 | 11-06-2026

SENSOR 1 | Polarization S | Run 3 | 11-06-2026

SENSOR 1 | Mean (P+S)/2 | Run 3 | 11-06-2026
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fiber's thermal
sensitivity and allow
us to compare it with
our other fibers!!
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SUMMER SCHOOL AT THE IFIC DUNE LABORATORY

Sensitivity Study of the Fiber-Optic Temperature Monitoring System for
the Deep Underground Neutrino Experiment

1. INTRODUCTION

The DUNE FD-VD will be the largest Time Projection Chamber (TPC) ever constructed, designed
to operate continuously for two decades without access to its internal cryogenic or detector
components. Given this constraint, comprehensive and reliable monitoring is essential to
minimize operational risks. In addition to supporting detector operations and diagnostics, a
high-precision Temperature Monitoring System (TMS) provides a valuable complementary tool for
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