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SUMMARY OF EVENT:
Guest lecture Date: MAR.17, 2021
Number of participants: 112

OBJECTIVE Awareness in image processing
CONVENOR Mr.Rajkumar D Bhure
RESOURCE PERSONS | Dr.V Usha Shree
COORDINATOR(S) Mrs.E Shilpa and Mr.D Kotya

Fiber Bragg Gratings (FBGs) are optical devices that have become important components
in various applications, particularly in the field of telecommunications and sensing. Here's an
overview of FBGs:

1. Basic Principle: FBGs are based on the principle of
Bragg diffraction, where constructive interference occurs
when monochromatic light is reflected off a periodic
structure. In an FBG, the periodic structure is a series of
refractive index changes along the length of an optical
fiber.

2. Fabrication: FBGs are typically created by exposing
a section of an optical fiber to a pattern of intense
ultraviolet (UV) light. The UV light induces a periodic
modulation of the refractive index along the fiber core,
creating a grating structure.

3. Working Principle: When broadband light travels through the fiber, certain wavelengths are
reflected at the Bragg wavelength, which is determined by the grating period.

e The reflected wavelength is
given by the Bragg condition:

2nA=m/, where N is the effective
refractive index, A is the grating
period, m is the order of the Bragg

reflection, and A is the wavelength.

4. Applications:

e Telecommunications: FBGs
are used in the telecommunications industry as wavelength-selective elements in fiber-
optic communication systems, such as in fiber Bragg grating filters and multiplexers.



o Sensing: FBGs are widely used in optical sensing applications. Changes in temperature
or strain can cause a shift in the Bragg wavelength, making FBGs valuable in sensing
applications for structural health monitoring, oil and gas industry, and medical devices.

o Fiber Lasers: FBGs are employed in fiber lasers as wavelength-selective elements,
contributing to the stability and tunability of the laser output.

5. Advantages:
e FBGs are compact and lightweight.
e They can be integrated into existing optical fiber systems.

e They are highly sensitive to changes in temperature, strain, or other environmental
conditions, making them excellent for sensing applications.

6. Challenges:

« Fabrication precision is crucial, and achieving uniform gratings over long lengths of fiber
can be challenging. Thermal and strain cross-sensitivity can sometimes limit their
performance in certain sensing applications.

FBGs have found widespread use due to their versatility and reliability, and ongoing research
continues to explore new applications and improve their performance characteristics.
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