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VISION

To become a renowned institute of outcome

based learning and work towards academic,

professional, cultural and social enrichment of

the lives of individuals and communities.
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MISSION

• Focus on valuation of learning outcomes and
motivate students to inculcate research aptitude by
project based learning.

• Identify based on informed perception of Indian,
regional and global needs, the areas of focus and
provide platform to gain knowledge and solutions.

• Offer opportunities for interaction between
academia and industry.

• Develop human potential to its fullest extent so that
intellectually capable and imaginatively gifted
leaders can emerge in a range of professions.
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Syllabus & Course outcomes

• Syllabus: Coherence and Optical Fibers:

Spatial and temporal coherence: Coherence length;

Coherence time and ‘Q’ factor for light, Visibility as a

measure of Coherence and spectral purity, Optical fiber as

optical wave guide, Numerical aperture; Maximum angle

of acceptance and applications of optical fiber.

• Course outcomes: After studying this topic students will

be able to learn all basic concepts of Coherence and its

types, visibility as a measure of coherence ,optical fiber

and their applications in optical communication ,medical

science ,industry and military etc.
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CONTENTS 

• Coherence

• Types of Coherence

• Relation between Coherence length, Coherence time and
Quality factor

• Visibility as a measure of Coherence

• Optical Fiber and its construction

• Types of optical Fiber

• Acceptance Angle and Numerical Aperture of Optical fiber

• Applications of optical fiber

• Problems

• Lecture contents with a blend of NPTEL contents

• References/Bibliography
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Lecture Plan

S. 

No
Topics

Lectures 

required

Lect. 

No.

1 Definition of  Coherence, spatial & temporal 

coherence, Coherence length & Coherent time

1 1

2 Q - factor for light (spectral purity), Visibility as 

measures of Coherence

1 2

3 Optical fibers as optical wave guide, Types of 

fibers & working principle.

1 3

4 Numerical aperture of step index fiber, maximum 

angle of acceptance and it’s applications.

1 4

5 Problems 1 5
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Difference between Temporal and 

Spatial coherence

Temporal coherence Spatial Coherence 

1. It is a measure of correlation between the

phases of light wave at different points along

the direction of wave propagation

1. It is a measure of correlation between the

phases of light wave at different points along the

direction of wave propagation

2. It is related directly to the wavelength of the 

source

2. It is related to the finite size of the source

3. This type of coherence is related with time 3. This type of coherence is related with position

4. It is also known as longitudinal coherence 4. It is also known as transverse coherence

5. eg. Michelson interferometer 5. eg. Young's Double slit experiment and

Fresnel biprism
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Applications

Communication :
• A large information can be sent through optical fiber with least

attenuation.

• It has a capacity of transmitting thousands of Channels at a time.

Medicine :
• The instrument based on the optical fiber used for searching an ulcer in

the stomach of a patient called the fiberscope.

• Such fiberscope's are widely used in endoscopic applications

Optical fiber sensing :
• In thermometer it is used as a heat sensing element.

• A smoke detector can be made using optical fiber.

Military Applications :
• An aircraft ,ship or a tank reduces much weight and maintains true

communication silence to the enemies.

• Fiber guided missiles are used during the recent wars.
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Problems & Solutions
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Problems

• Show that the numerical aperture of step index optical fiber is

given by NA= ncore √ 2∆ .

• Light of wavelength 4800 Ǻ has wave train length of 25

waves. What is the coherent length, coherent time and quality

factor?

• The spectral spread of red cadmium light of wave length 6943

Å is 0.001 mm. Calculate purity factor, coherence length and

coherence time.

• A LASER operates at wavelength of 6000 Å and its spectral

line width is 102 Hz. For this LASER, calculate Quality

factor, coherence length and coherence time.
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• For a typical step index multimode fiber the core index is

n1=1.45 and the relative refractive index difference of

core- cladding (n1-n2) is 0.01. Find the numerical aperture

and the maximum acceptance angle?

• Calculate the refractive indices of core and cladding

materials of an optical fiber having NA = .22 and relative

refractive index change is .012. Also find the critical angle

and maximum acceptance angle.

• Two wavetrain overlaps 40% of their length . If the

maxima in the resulting interfernce pattern receives 20

units of light , how much do the minima receive ?
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LECTURE CONTENTS WITH A 

BLEND OF NPTEL CONTENTS                   

& OTHER PLATFORMS

• https://youtu.be/IoNyH3mmIsQ

(Video lecture by Dr. R.K.Mangal)

• https://nptel.ac.in/courses/115/107/115107095/ 
(Video lecture by Prof. Vipul Rastogi)

• https://www.youtube.com/watch?v=oIurmHsRFSc 
(Video lecture by Prof. R. K. Shevgaonkar)

• https://nptel.ac.in/courses/108/104/108104113/
(Video lecture by Dr. Pradeep Kumar K)
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Thank You !
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