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Overview of activities
• The characterisation of a PEEK-coated FBG sample has been 

conducted using a pressurised setup and very promising 
results have been obtained.

• The installation of the crane in the DUNE-IFIC laboratory has 
been conducted successfully.

• Some issues with the thermal insulator (polyurethane) 
application for the 1.5M Dewar setup were detected and the 
thermal insulation has to be started again from scratch.

• One of the PD-VD fibres was found to be faulty because of 
connector issues. The fibre has been sent to the manufacturer 
for reparation and will be installed again before NP02 closes. 
We have one spare at IFIC in case everything fails.
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The pressure setup
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Operation of the pressure setup
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Temperature-Pressure Calibration
• The temperature can be adjusted within the [77, 92] K range by 

varying the pressure from [1, 4.5] absolute bar.

• Absolute temperature measurements are performed by PT-102 
RTDs from Lakeshore with ~1 mK temperature resolution.
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PEEK-coated samples sensitivities
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• Long-enough temperature plateaus 
can be generated at different 
temperatures that allow to extract the 
sensitivity of the FBGs over the 
[77,92] K range.

• Observed sensitivities from PEEK-
coated samples are about ~20.5 pm/
K.
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Small temperature-range sensitivity
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• The ultimate goal is to 
understand how precisely 
can an FBG detect an 
arbitrary temperature 
change.

• By very slowly vary the 
temperature, within ~1k 
range, it is observed how the 
wavelength profile is very 
parallel to the RTD profile.

• By downsampling the data 
(original at 250 Hz), it is 
possible to reduce the 
spread of the curve by a 
factor sqrt(N).
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Minimum T-variation detectability
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• To estimate the minimum detectable temperature variation, both downsampled curves 
are plotted one against the other, a line is fitted and the residuals computed.

• The STD of the residuals distribution a 5.3 mK minimum temperature variation 
detectability!!
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Conclusions on PEEK-coating sensitivity
• The PEEK coating offers sensitivities around ~20.5 pm/K at the LAr temperature.

• There is no significant indication of elastic hysteresis or non-linearities of the 
PEEK-coating sensitivity under consecutive thermal cycles.

• Temperature changes as smalls as ~5 mK are detectable by monitoring the 
position of the Bragg peak in the FBGs.

• Considering 20.5 pm/K and a peak resolution (given by the interrogator) of 30 
fm, under detector-like conditions it is expected a temperature gradient 
resolution of ~ 2 mK.

• In the FD-VD design, 3 redundant measurements are taken at every physical 
point (from 3 independent fibres laying very close) improving the resolution by a 
factor  -> ~1.2 mK !!

• The sensitivity chapter about the FBG R&D program is now completed and only 
small changes are expected to this respect.
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The 1.5M Dewar
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• The goal of the 1.5M Dewar is to replicate LAr detector-like 
conditions and study the temperature gradient resolution of 
FBGs with a setup (sample holder + weight) equivalent to FD.
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Current activities
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• The crane installation has 
been conducted 
successfully.

• The load to be lifted fits 
within the lifting height, 
that was a major concern 
for this setup.

• The thermal insulation of 
the dewar is being carried 
out after figuring out the 
issues during the first 
polyurethane application.
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Summary and Next Steps
• We are iterating with the PEEK-coated samples 

manufacturer to study PEEK coatings with different 
chemical compositions. Once we understand the 
possibilities, we will standardise one and proceed 
with it.

• The R&D now will be focused on the spectra of the 
Bragg peak, which is what improves the peak 
finding and therefore the resolution.

• The analysis of the details of the sensitivity studies 
and the characterisation of more samples with 
different coatings will help us understand better the 
effect of other coating properties such as 
hysteresis, humidity effect, adhesion to buffer…

• Temperature gradient resolution studies will start 
as soon as the 1.5M Dewar setup is ready (~4 
weeks).
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Typical FBG spectra

The narrower the peak is,
the better the peak is

defined
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Backup
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Fused Silica
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PTFE
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PEEK

16


