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Context

There Is a growing interest in fiber optic measurements for applications in radiation environments. They can monitor environmental
parameters such as temperature, size, pressure, chemical composition, irradiation doses, and dose rates... Often, the developed systems
Imply no propagation of the light beam outside the fiber, but for some applications, fiber optic Is combined with an optical system that
focuses and/or collects the light beam. The guestion then arises not only about the impact of the RIA (Radiation-Induced Attenuation), but
also of the radiation-induced change of the refractive index of the used glasses, which Is a determining value for the optical function.
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Experiences nL

Online measurement of the variation of the optical length and refractive index in TESCA

The first objective Is to measure the refractive index change by white light interferometry. But high neutron Reflection on each face

fluence Is known to produce also density change leading to compaction in a silica bulk material. The targeted
online measurement of refractive index (n) therefore becomes an optical length (n « L) measurement.
We are also preparing pre and post-irradiation of glass samples to decorrelate variations of n and L.
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Conclusions

In order to develop a rad-hard confocal chromatic sensor, data on
the behavior of glasses under radiation are expected to result
from the TESCA irradiation (2022, in the BR2 research reactor).

We have developed a smart miniature device in order to measure
by interferometry the variations of the optical path n * L of some
glass samples under radiation environment. This device will be set
In the research reactor’s core for online measurements.

The robustness of the device has been tested by measuring the n.L
variations with temperature, giving access to n(T) up to 350°C, data
which are non available up to now In the literature for most of
glasses.

Work Is In progress to consolidate the accuracy.
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In order to test the
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