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In the work "Experimental determination of the characteristics of a
transmission spectrum of tilted fiber bragg gratings” A. Tolegenova, A.
Zhetpisbaeva and others study the dependence of the width of the transmission
spectrum of an tilted Bragg grating on the refractive index of the medium. Bragg
gratings can be used to measure the refractive index of a medium [1].

Nowadays, fiber-optic sensors are often used for temperature measurement
due to their advantages over competitive technologies such as fast data transfer,
measurement accuracy, scalability, etc. Sensors made using fiber Bragg gratings
offer the advantages of fiber optic sensors while improving the competitive edge
over other technologies.

Tilted fiber Bragg grating sensors are the newest type of fiber sensors that
are becoming increasingly important in the field of monitoring the state of civil
infrastructure structures [2] and in the oil and gas industry [3].

The interest in tilted Bragg gratings is currently extremely high. This can be
confirmed by numerous studies that are carried out around the world. For example,
Ma, K.P., Wu C. and others conducted an experiment with a tilted Bragg grating
that was placed in carbon fiber-reinforced plastic to obtain solidification data.
Based on the result, they concluded that the refractive index of the Bragg grating
sensor changed due to the anisotropic polarization of the ellipse caused by the
residual stress of the isotropic laminate. Also, they noted that tilted Bragg gratings
can be used to control the quality of manufacture and control damage to aerospace
composites [4].

Another group of researchers (Xin Tian, Xiaofan Zhao and others) studied
the potential of using Bragg gratings in high-power fiber laser systems.
Experimental results have shown that if the Bragg wavelength is in the range of the
Romanov gain spectrum with a relatively high gain, very weak Bragg reflection
can be significantly enhanced at high power, which will seriously affect the laser
output power, efficiency and beam quality [5].



In the course of our study, in order to determine the dependence of the
wavelength of the Bragg grating on temperature, we carried out an experiment. We
used two optical light-sensitive fibers with tilted Bragg gratings (TFBG) applied to
them by the phase mask method with a grating period of 540 nm and a length of 10
mm. One fiber was covered with a grating with an inclination angle of 3 degrees,
and on the other - with an inclination angle of 5 degrees. Both fibers were
connected to a light source on one side and an optical analyzer on the other. The
areas close to the middle of the cables were stripped and the cable sheathing was
removed. This section was placed in a container with a 10% cane sugar water
solution, and a medium refractive index of 1.3479. The container with the solution
and fibers was placed in a climate chamber.

In this study, the signal was sent to a tilted Bragg grating from a light source
that was connected to the grating using a single-mode optical fiber. The cable was
placed in a container with a solution, the container was placed in a climatic
chamber, the temperature varied from 0 to 500C with a step of 5 degrees. The
transmission spectra of the grating entered the optical analyzer, after which it was
possible to work with the data, to analyze the transmission spectra of the grating.
An experiment to study the effect of ambient temperature on inclined Bragg
gratings was carried out in the optical fiber laboratory at the Lublin University of
Technology online.

A schematic of the experimental setup is shown in Figure 1, where an
inclined Bragg grating with an inclination angle of 3 degrees is considered. After
the experiment, the obtained data was used to construct the normalized spectrum of
the lattice in the Matlab environment. This spectrum is shown in Figure 2 for a
grating with an inclination angle of 3 degrees for temperatures from 0 to 50 ° C
with a step of 5 degrees.
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Figure 1. Experimental setup for investigating the temperature dependence of the
wavelength of an inclined Bragg grating.
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Figure 2.Tilted Bragg grating spectral response

The normalized spectrum was obtained by us by the ratio of the grating
spectrum to the spectrum of the light source - the blue line to the red one (Figure
3). The wavelength of the tilted Bragg grating varies with the ambient temperature.

During the experiment, the dependence of 10 wavelength values on 10
temperature values for an inclined Bragg grating with an angle of inclination of 3
degrees (Table 1) was revealed, a graph was built (Figure 4).
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Figure 3. Tilted grating wavelength
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Figure 4. Graph of dependence of wavelength on temperature

Thus, the dependence of the wavelength of the tilted Bragg grating on the
ambient temperature is linear. Therefore, the wavelength of the tilted Bragg grating
can be used as an indicator of the change in ambient temperature. Wavelength
characterization is of great interest in the context of practical industrial applications
for temperature monitoring. To do this, we should repeat the same wavelength
measurements for other tilt angles of inclined Bragg gratings.
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