
Course 

Type 
Course Code Name of Course L T P Credit 

DC  Photonics Instrumentation 3 1 0 4 

 

Course Objective 

 The course will give basic concept of modern sensor technology using various optical 

components. It will be helpful for design and performance analysis of optical sensors for 

industrial applications. 

Learning Outcomes 

Upon successful completion of this course, students will: 
 Understand the basic concept of various principles of optical instrumentation techniques. 

 Learn the applications of optical sensors and transducers. 

 Design and develop optical sensors for industrial applications 
 

Unit 

No. 
Topics to be covered 

Lecture + 

Tutorial Hours 
Learning Outcome 

1 

Principles and types of optical fibers. Basics of 

light wave propagation. Introduction to Optical 

Source and detectors. 

5L+1T 

Understand the basic concept 

of optical fiber and optical 

source with detectors. 

2 

Optical couplers and modulators. Intensity 

modulated fiber optic sensors for different 

physical parameters. Fiber optic pyrometers. 

5L+2T 

Development of basic concept 

of fiber optic sensors 

3 

Optical polarization principles, Optical 

polarization sensors, Faraday’s effect on optical 

wave, Introduction to optical sensors using 

Faraday’s effect. 

5L+1T 

Familiarization of polarization 

type optical sensors 

4 

Interferometers: Fabry-Perot, Mach–Zehnder, 

Michelson types. Principles of optical sensors 

using interferometers. Sagnac Interferometer, 

Fiber optic gyroscopes. 

7L+3T 

Understand optical 

Interferometers and its use to 

develop sensors. 

5 

Introduction to Fiber Bragg Grating (FBG), 

Principles and applications of FBG sensors. 

Compensation technique of FBG sensors.  

Optical ring resonators. Principles and 

applications of Fiber Loop Ring Down (FLRD) 

Sensors. Basics of photonic crystal fiber sensor. 

11L+4T 

Familiarization to FGB type 

sensors and its applications 

6 
Electro optic effects, Principles of Pockel and 

Kerr effect sensors. 
3L+1T 

Develop concept of electro 

optic sensors 

7 

Introduction to lithography and integrated 

photonic sensors. 3L+1T 

Understand principles and 

applications of integrated 

photonic sensors 

8 
Introduction to optical filters and Fourier optics 

3L+1T 
Familiarization to optical filters 

and Fourier optics. 

Total 42L+14T  

 

Textbook: 

1. Zujie Fang, Ken Chin, Ronghui Qu, Haiwen Cai, “Fundamentals of Optical Fiber Sensors”, John 

Wiley & Sons, 2012. 
 

Reference books: 

1. Victor Argueta-Diaz, “Optical Sensors – An Introduction with Lab demonstrations”, IOP Publishing, 

2023. 

2. K. T. V. Grattan, B. T. Meggitt, “Optical Fiber Sensor Technology”, Springer Science & Business 

Media, 1999. 
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