Part A - Introduction

Program: Degree Class: B.Sc. Year: [11 ‘ Session: 2023-2024
' Subject: Physics
1. Course Code S3-PHYS3D
Course Title Astronomy and Space physies (Theory)
(Group B Paper I)
3. Course Type (Core/
Discipline Specific Discipline Specific Elective
Elective/Generic (DSE)
Elective/Vocational/...) |
4. Pre- requisite (If any) | To study this course, the student must have had Physics
as a subject in Diploma. \
iﬁg:__lr_#Course Learning On completion of the course the student will be able to |
‘ - Outcomes (CLO) 1. Know the basic concepts of astronomy and 5

space physics. ‘l

2. know about physical processes in stars and |
i |
evolution of stars. !

galaxies.

|

|

l

|

1 3. Understand the structure and dynamics of |
|

l

l

4. Aware with the working principle of'i
|

astronomical tools and observations.

"6 ‘i "Credit Value 6
7.1 Total Marks Max. Marks: 30470 | Min. Passing Marks: 35 |
SEmea Part B - Content of the Course T e e 1
l __rﬁ . Total number of Lectures (in hours per week): 3 - _l
Unit | Topics o l Number
i 1‘ of ‘,
1 i Lectures E
‘; 1 (1 Hour
1 | Each)
I } Introduction ll 18

i
1
|
|
|
|
|
|
|

1. A Brief historical background of Astronomy and space

|
i physics, Introduction of five ancient astronomical
i observatories (Jantar Mantar) of India (Ujjain. Jaipur,
| Delhi. Mathura, Varanasi), Contribution of Aryabhata.
| Brahmagupta, Bhaskara II, Vainu Bappu, Prof. Jayant
1 Narlikar. Prof. Kasturi Rangan and Prof. S.K Mitra in the |
! 1 field of Astronomy and Space physics.
‘ i
I
‘.
I

L2

Astronomical Distances and  their measurements,
Determination of Mass, Concept of space and time, i

I

1 uminosity, Temperature and distances ol a stars. g
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3. Stellar classification and its interpretation, H.R. diagram of
clusters, Empirical mass- luminosity relation.

4. Positional astronomy, Celestial Sphere, Astronomical
Coordinate Systems, Conversion of Coordinates.

Keywords/Tags:. Stars, Stellar classification, Astronomy,
Celestial Sphere.

I Astronomical techniques 18
1. Basic Optical Definitions for Astronomy: Magnification,
Light Gathering Power, Resolving Power, Diffraction
Limit and Atmospheric Windows, Optical Telescopes:
Types of Reflecting Telescopes, Telescope Mountings.
7 Detectors and Their Use with Telescopes, Types of
Detectors, Detection  Limits with  Telescopes,
Spectrograph, CCD Camera, Photometers, Filters.
Polarimeter.
3. Radio Telescope- Interferometry, UV, IR, X-ray and
Gamma ray telescope, Space telescope- Himalayan
Chandra telescope (HST) in India.
Keywords/Tags: Atmospheric Window. Telescopes, Himalayan
Chandra telescope.
101 Evolution of Stars and their life cycle 18
|. Brightness, Radiant Flux and Luminosity, Apparent and |
Absolute  magnitude  scale, Distance Modulus,
Determination of Temperature and Radius of a star, Stellar
Interior, Energy generation in Stars. Contraction
Hypothesis.
2. Evolution of Stars: Pre main sequence, Main sequence and
post main sequence stages.
3. Classification of stars, Binary, Neutron star, Black hole.
Chandrashekhar limit.
Keywords/Tags: Radiant Flux, Neutron star, Black hole.
IV | Sun and Solar System 18 |




1

(5]

Solar Structure and its processes, Solar Atmosphere,
Photosphere, Chromosphere, Corona, Concept of quiet and
active Sun, Development of centre of activity. Sunspots,
Butterfly diagram, Solar Cycle ,Solar flares.

Solar System: Age, Planetary orbits and distance. Physical
size, rotation periods.

Origin of the Solar System: The Nebular Model, Tidal
Forces and Planetary Rings, Extra-Solar Planets.

Keywords/Tags: Solar Structure, Sunspots, Planetary orbits.

[R]

~
D

Galaxies

The Milky Way(our own galaxy): Basic Structure and
Properties, Nature of Rotation, Stars and Star Clusters of
the Milky Way, Dark Matter.

Morphology of galaxies, Classification of Galaxies, basic
properties of Elliptical, Spiral and Seyfert Galaxies,

Galactic clusters, Pulsars and Quasars.

Gas and Dust in the Galaxy, Big Bang theory.

Keywords/Tags: Milky Way, Classification of Galaxies, Pulsars,
Big Bang theory.

18

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

18
2

BOW

6.

Carroll B. W. & Ostlie D.A.. “Modern Astrophysics™, Addison-Wesley Publishing Co.
Zeilik M. & Gregory S. A., “Introductory Astronomy and Astrophysics”, 4th Edition,

Saunders College Publishing.
Karttunen H. et al., “Fundamental of Astronomy”, Springer.

Krishnasamy K.S., “Astro Physics a modern perspective™, Reprint, New Age

International (p) Ltd, New Delhi,2002.

Basu Baidyanath, “An introduction to Astro physics”, Second printing. Prentice -Hall

of India Private limited, New Delhi,2001.

Bhatia V. B.. “Textbook of Astronomy and Astrophysics with elements of cosmology™,

Narosa Publication.
7. Books published by Madhya Pradesh Hindi Granth Academy, Bhopal.

Suggested Web links:

|
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1. https://www.eshiksha.mp.gov.in/mpdhe/ ~ Learning ~ Management  System.

Department of higher education, Government of Madhya Pradesh (M.P.).

2

https://voutu.be/UpyiNpQW 021ist=PLyQSN7X0r020921HnrUz5hGPTm5nfO2Fr

Lectures by Prof. Walter Lewin.

3. https://youtu.be/vDv3iSMdYve Astrophysics and Cosmology by Prof. Somnath
Bharadwaj, Department of Physics and Meteorology, IIT Kharagpur.

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks : 100

Continuous Comprehensive Evaluation (CCE) : 30 Marks
University Exam (UE) : 70 Marks

Internal Assessment : Class Test/ 30 Marks
Continuous Comprehensive Assignment/Presentation
Evaluation (CCE)
External Assessment : Section (A): Very Short Questions | 70 Marks
University Exam Section Section (B): Short Questions
Time : 03:00 Hours Section (C): Long Questions
Any remarks/ suggestions:
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1. Carroll B. W. & Ostlie D.A., “Modern Astrophysics”, Addison-Wesley Publishing
Co.

2. Zeilk M. & Gregory S. A., “Introductory Astronomy and Astrophysics”, 4th
Edition, Saunders College Publishing.

3. Karttunen H. et al., “Fundamental of Astronemy”, Springer.
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4. Krishnasamy K.S., “Astro Physics a modern perspective”, Reprint, New Age

International (p) Ltd, New Delhi,2002.

5. Basu Baidyanath, “An introduction to Astro physics”, Second printing, Prentice -

Hall of India Private limited, New Delhi,2001.

6. Bhatia V. B., “Textbook of Astronomy and Astrophysics with elements of

cosmology”, Narosa Publication.
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1. https://www.eshiksha.mp.gov.in/mpdhe/ Learning Management System,

Department of higher education, Government of Madhya Pradesh (M.P.).

2. https://lyoutu.be/Upy-

iNpQW_0?list=PLyQSN7X0r02092IHnrUz5hGPTm5&nfO2Fr Lectures by

Prof. Walter Lewin.

3. https://youtu.be/vDv3iSMdYyc Astrophysics and Cosmology by Prof.

Somnath Bharadwaj, Department of Physics and Meteorology, IIT

Kharagpur.
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