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Technical Abstract 
This paper presents the experimental studies conducted on the erasure dynamics of fiber Bragg gratings inscribed in 

germanosilicate fibers and hydrogenated fibers by monitoring the reflected peak power with temperature. Two different 
types of FBGs written in germanosilicate photosensitive fibers and one written in Boron co-doped germanosilicate fiber 
with hydrogen loading have been employed. Experimental study on the thermal response of the first two FBGs written in 
non hydrogenated fibers revealed that they are thermally stable at lower temperatures only, i.e. up to about 300 ℃ and 
therefore are suitable for low temperature applications. Beyond this temperature, the reflected peak power from these 
gratings has decreased quickly and the gratings are permanently washed out by exposure to temperatures above 350 ℃. 
Whereas, the experimental studies on the erasure dynamics on the third FBG i.e. with hydrogen loading reveal that they 
are capable of withstanding up to around 500 ℃ compared to the ones written in non hydrogen loaded fibers.  
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1. Experimental setup and discussion 
The schematic of the experimental setup made use for the study of thermal erasure dynamics of gratings with hydrogen 
loaded and non hydrogen loaded FBGs is shown in Fig.1. In the experimental setup, the FBG sensor is inserted in a 
ceramic tube which is then placed axially at the center of a cylindrical Inductive Coil Furnace (ICF). The furnace 
temperature, T, can be ramped up/down in the range 25 ℃<T<900 ℃ by controlling the current (I) flowing through the 
coils. A Super Luminescent Diode (SLD) broadband source (C-Band: 1524nm-1572nm) connected to port-1 of a 3-port 
fiber optic circulator is used to launch light into the grating-inscribed fiber which is connected to port-2 of the circulator. 
The light reflected from the grating is redirected into the OSA connected to port-3.  
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CHARACTERISTICS OF FBG WITHOUT   HYDROGEN LOADING 
The Bragg grating (λB=1535.8nm) in the fiber had been thermally treated in the temperature range 35 ℃<T<850 ℃ using 
the experimental set up shown in Fig.1. The rise in temperature causes the center wavelength of Bragg reflected peak to 
shift. The wavelength shift versus temperature was found to have a sensitivity of 15.6 pm/oC with a linearity of 99.8% as 
shown in Fig.3. During this erasure process, the FBG reflected peak power is found constant up to 350 ℃ and after this 
temperature the reflected peak power rapidly decreased continuously and finally got completely erased at around 900 ℃ 
as shown in Fig.4. During the process of annealing, the temperature is increased in steps of 100 

℃ each, while the 
grating is being kept at this constant temperature for a period of one hour at each step. The time dependence of the Bragg 
wavelength shift ∆λB at each annealing temperature has also been studied and the results are presented in Fig.5. It is 
found that there is blue-shift in the Bragg reflected peak at all temperatures. It is also interesting to note that the blue 
shift at a particular annealing temperature is increasing as the annealing time increases. Greater blue shift has been 
observed as the temperature at which the annealing is carried out is more. This ∆λB is a reversible shift and it is 
disappearing when the fiber is cooled down to room temperature. 

2. Characteristics of FBG with Hydrogen loading 
In hydrogen loaded fiber survival of grating approaching to 500 ℃. Although the grating strength diminished 
significantly, there was complete recovery when cooled back to room temperature. The decrease in grating strength can 
be attributed to the changes in core cladding index contrast as the core has larger expansion coefficient than the cladding. 
It is also observed that at any given temperature, the same wavelength shift is noticed while the temperature is increasing 
or decreasing. There is no anomalous effect of temperature over wavelength and no change was noticed in the structure 
or anomalous property of the FBG. These results indicate that this grating performs reliably as ultra high temperature 
component and sensor applications.  

Experimental study on the thermal response of the first two FBGs written in non hydrogenated fibers revealed that they 
are thermally stable at lower temperatures only, i.e. up to about 300 ℃ and therefore are suitable for low temperature 
applications. Beyond this temperature, the reflected peak power from these gratings has decreased quickly and the 
gratings are permanently washed out by exposure to temperatures above 350 ℃. Whereas, the experimental studies on 
the erasure dynamics on the third FBG i.e. with hydrogen loading reveal that they are capable of withstanding up to 
around 500 ℃ compared to the ones written in non hydrogen loaded fibers.  These results indicate that hydrogen loaded 
FBG sensor performs reliably as an ultra high temperature component in sensor applications.  


