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1. Motivation

For the Inner Tracker (ITk) detector of the ATLAS experiment at CERN the environmental
monitoring is essential for optimal operative conditions. A constant relative humidity

monitoring is required in fifty different points inside the ITk detector, where the dew
point is lower than -60°C.

In this context, Fiber Optic Sensor (FOS) technology based on Long Period Grating (LPG)
and Fiber Bragg Grating (FBG) have been combined to provide a unique sensing device.

2. FBG working principle

FBGs are devices where a permanent photo-
induced periodic modulation of the
refractive index of the fibre core is realized.
When the light guided within the core hits
on this periodic microstructure one specific
wavelength gets reflected and all other
wavelengths can pass unperturbed.
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Long Period Fiber Gratings (LPGs) are in fiber photonic devices realized by creating a
periodic refractive index modulation of the core of a single-mode optical fiber along a
small portion of its length.
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LPGs act coupling the fundamental guided core mode to discrete forward propagating
cladding modes, and to each of them at a distinct wavelength where the so-called
phase matching condition is satisfied:

A = grating period ~ hundreds of um
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To realize a Relative Humidity sensor, the LPG is coated with hundreds of nm of Tio,
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parameters within the experiment could be monitored with a single device. The

N package was realized of a material such that it would not affect the response of the
Sensors.
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- to the FBGs. For this reason, a custom optical switch was used, in order to read
- simultaneously all the FOS.
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