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FBG technology
Fiber Bragg Grating (FBG) technology is 

planned to be the base of the 
Temperature Monitoring System (TMS) 

for the FD-2 module in DUNE.

FBG sensor

Interrogator

Peak-finder algorithm
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Pressure-Based Measurement 
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Pressure-Based Measurement 
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1. SET-UP

Fig 1. Pressure 
Set-Up

9



2. ANALYSIS: Data (Wavelength, Pressure and 
Temperature)
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2. ANALYSIS: Wavelength Plateaus
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2. ANALYSIS: Temperature Plateaus
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2. ANALYSIS: Plateaus detection
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3. RESULTS: Thermal sensitivity (fit slope)
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3. RESULTS: Thermal sensitivity (fit slope)
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RUN 1: 27-02-2025

Sensitivity PEEK-7 
(pm/K)

Pol. P Pol. S

FBG 1 
18.611±0.077 18.644±0.336

FBG 2
20.352±0.299 20.357±0.252

FBG 3 22.337±0.220 22.320±0.224
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RUN 2: 28-02-2025

Sensitivity PEEK-7 
(pm/K)

Pol. P Pol. S

FBG 1 (FBG 2) 19.429±0.125 19.471±0.138

FBG 2 (FBG 3) 19.895±0.050 19.940±0.113

FBG 3 (FBG 1) 19.782±0.082 19.891±0.142
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RUN 3: 10-03-2025

Sensitivity PEEK-7 
(pm/K)

Pol. P Pol. S

FBG 1 (FBG 2) 19.038±0.412 19.025±0.383

FBG 2 (FBG 3) 19.765±0.309 19.837±0.229

FBG 3 (FBG 1) 19.519±0.275 19.629±0.432

24



PEEK-7(450um): Repeatability study
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PEEK-7(450um): Repeatability study
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PEEK-7 (450um): Repeatability Analysis (Mean)
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PEEK-1 (450 um): Repeatability Analysis
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PEEK-1 + PEEK-7 fibers (450 um both): Repeatability 
Analysis
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DW-3: Ormocer-T Repeatability Analysis
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PEEK-3 (200um): Repeatability Analysis
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PEEK-3 Fiber: Analysis
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FBGS-2 (Ormocer) Fiber Repeatability Study
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FBGS-2 (Ormocer) Fiber Repeatability Study
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NEXT STEPS

- Continue the repeatability study with different coatings:
- Bare Fiber 
- Polyamide (?)
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NEXT STEPS
Continue the repeatability study with different coatings:

● Bare Fiber

● Polyamide (?)
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Nitrogen Phase Diagram
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Nitrogen Phase Diagram

● Thermal Stratification

● Local Barometric Offset:
○ atm_pressure_bar = 1.01325

● Dynamic Lag 

(Non-Equilibrium)
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Thermodynamic Validation: RTD vs. Antoine Curve

● Experimental Data (Means):

○ Measured Temp (RTD 8): 83.67 K

○ Theoretical Saturation Temp: 84.39 

K (at 2.4 bar).

○ Average Deviation: -0.71  K

● Physical Interpretation:

○ Subcooled Liquid State.

○ Thermal Stratification.

○ System Stability: A low standard 

deviation (0.26 K) confirms a stable 

plateau.
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