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                                                                                                                                     15/03/2023 

 

Department of Physics 

NOTICE 
M.Sc – II (Physics) 2022-23 
Project submission  SEM – IV 

 

All Master of Science Physics Part-II Physics students are hereby 

informed that submit the submission of your Master of Science project 

Soft Copy and Black-Book on and before dated - 26/03/2023. The 

guidelines for the project report format have been provided previously. 

                                                                                               

 
 
              Co-Ordinator       Principal 
     Department of Physics     
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AC. - 08/09/2018 
Item No. ________ 

University of Mumbai 

 

 

Syllabus for III & IV 

. 

 

(Choice Based Credit System) 

(With effect from the academic year 2018 9) 
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Course Structure & Distribution of Credits. 
M. Sc. in Physics Program consists of total 16 theory courses, total 6 practical lab 
courses and 2 projects spread over four semesters. Twelve theory courses and four 
practical lab course are common and compulsory for all the students. Remaining four 
theory courses can be chosen from the list of elective courses offered by the institute. 
Two Lab courses can be chosen from the elective lab courses offered by the institute. 
Each theory course will be of 4 (four) credits, each practical lab course will be of 4 (four) 
credits and each project will be of 4 (four) credits. A project can be on theoretical 
physics, experimental physics, applied physics, development physics, computational 
physics or industrial product development. A student earns 24 (twenty four) credits per 
semester and total 96 (ninety six) credits in four semesters. The course structure is as 
follows, 
 
Theory Courses 
 Paper-1 Paper-2 Paper-3 Paper-4 
Semester-I Mathematical 

Methods 
Classical 
Mechanics 

Quantum 
Mechanics I 

Solid State 
Physics 

Semester-II Advanced 
Electronics 

Electrodynamics Quantum 
Mechanics-II 

Solid State 
Devices 

Semester-III Statistical 
Mechanics 

Nuclear Physics Elective 
Course -1 

Elective 
Course -2 

Semester-IV Experimental 
Physics 

Atomic and 
Molecular Physics 

Elective 
Course -3 

Elective 
Course -4 

 
Practical Lab Courses 
Semester-I Lab Course -1 Lab Course -2 
Semester-II Lab Course -3 Lab Course -4 
Semester-III Project -1 Elective Lab Course-1 
Semester-IV Project -2 Elective Lab Course-2 
 
The elective theory courses offered by PG Centers will be from the following list:  

1. Nuclear Structure 
2. Experimental Techniques in Nuclear Physics 
3. Electronic structure of solids 
4. Surfaces and Thin Films 
5. Microcontrollers and Interfacing 



Page 3 of 86 
 

6. Embedded systems and RTOS 
7. Signal Modulation and Transmission Techniques 
8. Microwave Electronics, Radar and Optical Fiber Communication 
9. Semiconductor Physics 
10. Thin Film Physics and Techniques 
11. Fundamentals of Materials Science 
12. Nanoscience & Nanotechnology 
13. Astronomy and Space Physics 
14. Laser Physics 
15. Group Theory 
16. Applied Thermodynamics 
17. QuantumField Theory 
18. Nuclear Reactions 
19. Particle Physics 
20. Properties of Solids 
21. Crystalline &  
22.  
23. VHDL and communication Interface 
24. Digital Communication Systems and Python Programming 
25. Computer Networking 
26. Physics of Semiconductor Devices 
27. Semiconductor Technology 
28. Materials and their applications 
29. Energy Studies 
30. Galactic & Extragalactic Astronomy 
31. Plasma Physics 
32. Liquid Crystals 
33. Numerical Techniques 
34. Polymer Physics 
35. Non-linear Dynamics 
36. Advanced Statistical Mechanics 
 

Only some electives will be offered by each PG centre. Every year different electives 
may be offered depending on the availability of experts in PG centres. 
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Semester III 
M.Sc. in Physics Progr  
Practical Lab course and one Project course. The details are as follows: 
 
Theory Courses (4):                16 hours per week (One lecture of one hour duration) 
Theory Paper Subject Lectures(Hrs.) Credits 

PSPH301 Statistical Mechanics 60 04 
PSPH302 Nuclear Physics 60 04 

* Elective Course 60 04 
* Elective Course 60 04 

TOTAL 240 16 

 
 
Theory Paper Subjects Lectures(Hrs.) Credits 
PSPHET301 Nuclear Structures 60 04 
PSPHET302 Nuclear Reactions 60 04 
PSPHET303 Electronic Structures of Solids 60 04 
PSPHET304 Surfaces and Thin Films 60 04 
PSPHET305 Microcontrollers and Interfacing 60 04 
PSPHET306 Embedded Systems and RTOS 60 04 
PSPHET307 Signal Modulation and Transmission 

Techniques 
60 04 

PSPHET308 Microwave Electronics, Radar and 
Optical Fiber Communication 

60 04 

PSPHET309 Semiconductor Physics 60 04 
PSPHET310 Thin Film Physics and Techniques 60 04 
PSPHET311 Fundamentals of Material Science 60 04 
PSPHET312 Nanoscience and nanotechnology 60 04 
PSPHET313 Galactic and Extragalactic Astronomy 60 04 
PSPHET314 Plasma Physics 60 04 
PSPHET315 Group Theory 60 04 
PSPHET316 Applied Thermodynamics 60 04 
PSPHET317 Quantum Field Theory 60 04 
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PSPHET318 Non-linear Dynamics 60 04

Project (1):                                                                      8 hours per week
Project Course Total Project Period (Hrs) Credits

PSPHP301 Project -3 120 04

Practical lab course (1):                                                      8 hours per week
Practical Lab 
Course

Course Practical Lab Sessions 
(Hrs)

Credits

PSPHPAP302 Advanced Physics Lab-1 120 04

Semester IV

Practical Lab course and one Project course. The details are as follows:

Theory Courses (4):                      16 hours per week (One lecture of one hour duration)
Theory Paper Subject Lectures(Hrs.) Credits

PSPH401 Experimental Physics 60 04
PSPH402 Atomic and Molecular 

Physics
60 04

* Elective Course 60 04
* Elective Course 60 04

TOTAL 240 16
number combination. Odd numbered 

Theory Paper Subjects Lectures(Hrs.) Credits
PSPHET401 Experimental Techniques in Nuclear 

Physics
60 04

PSPHET402 Particle Physics 60 04
PSPHET403 Crystalline & Non-crystalline Solids 60 04
PSPHET404 Properties of Solids 60 04
PSPHET405 Advanced Microprocessor and ARM 7 60 04
PSPHET406 VHDL and Communication Interface 60 04
PSPHET407 Digital  Communication Systems and 60 04

Project (1):                                                                      8 hours per week:                                                                      8 hours per week
Project Course Total Project Period (Hrs) Credits

PSPHP301 Project -3 120 04
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Python Programming
PSPHET408 Computer Networking 60 04
PSPHET409 Physics of Semiconductor Devices 60 04
PSPHET410 Semiconductor Technology 60 04
PSPHET411 Materials and their applications 60 04
PSPHET412 Energy Studies 60 04
PSPHET413 Astronomy and Space Physics 60 04
PSPHET414 LASER Physics 60 04
PSPHET415 Liquid Crystals 60 04
PSPHET416 Numerical Techniques 60 04
PSPHET417 Polymer Physics 60 04
PSPHET418 Advanced Statistical Mechanics 60 04

Project (1):                                                                      8 hours per week
Project Course Total Project Period (Hrs) Credits

PSPHP401 Project -4 120 04

Practical lab course (1):                                                      8 hours per week
Practical Lab 
Course

Course Practical Lab Sessions 
(Hrs)

Credits

PSPHPAP402 Advanced Physics Lab-2 120 04

The candidate shall be awarded the degree of Master of Science in Physics(M. Sc. In 
Physics) after completing the course and meeting all the evaluation criteria. The Elective 
Course titles will appear in the statement of marks. When the elective courses are 
chosen from a particular specialization, the statement of marks shall also carry the 
name of the specializations as stated below. Courses selected in third semester for a 
particular specialization are prerequisites for courses in fourth semester for that 
specialization.

No. Group of Elective 
Courses Chosen

Name appearing in the 
Statement of Marks

Name appearing in 
the Degree Certificate

1 PSPHET301,PSPHET302
PSPHET401,PSPHET402

M.Sc. in Physics (Nuclear 
Physics)

M.Sc. in Physics

2 PSPHET303,PSPHET304
PSPHET403,PSPHET404

M.Sc. in Physics 
(Solid State Physics)

M.Sc. in Physics

Project (1):                                                            8 hours per week
Project Course Total Project Period (Hrs) Credits

PSPHP401 Project -4 120 04
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3 PSPHET305,PSPHET306 
PSPHET405,PSPHET406 

M.Sc. in Physics 
(Electronics-I) 

M.Sc. in Physics 

4 PSPHET307,PSPHET308 
PSPHET407,PSPHET408 

M.Sc. in Physics 
(Electronics-II) 

M.Sc. in Physics 

5 PSPHET309,PSPHET310 
PSPHET409,PSPHET410 

M.Sc. in Physics 
(Solid State Electronics) 

M.Sc. in Physics 

6 PSPHET311,PSPHET312 
PSPHET411,PSPHET404 

M.Sc. in Physics 
(Materials Science) 

M.Sc. in Physics 

7 PSPHET311,PSPHET316 
PSPHET411,PSPHET412 

M.Sc. in Physics 
(Materials for Energy 
Technology) 

M.Sc. in Physics 

8 Any other combination 
of courses 

M.Sc. in Physics M.Sc. in Physics 

 
2. Scheme of Examination and Passing: 
1. This course will have 40% Term Work (TW) / Internal Assessment (IA) and 60% 

External Assessment (University written examination of 2.5 Hours duration for each 
course paper and practical examination of 4 Hours duration for each practical). All 
external examinations will be held at the end of each semester and will be 
conducted by the University as per the existing norms. 

2. 
have separate heads of passing. For Theory courses, internal assessment shall carry 

Course. 
3. To pass, a student has to obtain minimum grade point Eor above separately in the IA 

and the external examination. 
4. The University (external) examination for all Theory and Practical courses shall be 

conducted at the end of each Semester and the evaluation of Project course and 
Project Dissertation will be conducted at the end of the each Semester. 

5. The candidates shall appear for external examination of 4 theory courses each 
carrying 60 marks of 2.5 hours duration and 2 practical courses(1 Practical Course 
and 1 Project Course in M.Sc. Part II) each carrying 100 marks at the end of each 
semester. 

6. The candidate shall prepare and submit for practical examination a certified 
Journalbased on the practical course carried out under the guidance of a faculty 
member withminimum number of experiments as specified in the syllabus for each 
group. 
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7. The candidate shall submit a Project Report / Dissertation for the Project Course at 
the end of each semester as per the guidelines given on the last page (Page No. 86).  

 
 
 
3. Standard of Passing for University Examinations: 
As per ordinances and regulations prescribed by the University for semester based 
credit and grading system. 
 
4. Standard point scale for grading: 

Marks Grade Points Grade Performance 
80.00 and Above 10 O Outstanding 

70 to 79.99 9 A+ Excellent 
60 to 69.99 8 A Very Good 
55 to 59.99 7 B+ Good 
50 to 54.99 6 B Above Average 
45 to 49.99 5 C Average 
40 to 44.99 4 D Pass 

Less Than 40 1 F Fail 
 
5. Grade Point Average (GPA) calculation: 

1. GPA is calculated at the end of each semester after grades have been processed 
and after any grades have been updated or changed. Individual assignments / 
quizzes / surprise tests / unit tests / tutorials / practicals / project / seminars etc. 
as prescribed by University are all based on the same criteria as given above. The 
teacher should convert his m  

2. Performance of a student in a semester is indicated by a number called Semester 
Grade Point Average (SGPA). It is the weighted average of the grade points 
obtained in all the subjects registered by the students during the semester 

 

 

 = The number of credits earned in the th course of a semester. 
 = Grade point earned in the th course 

represents number of courses for which the student is registered. 
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3. The Final gradewill be decided on the basis of Cumulative Grade Point Average 

(CGPA) which is weighted average of the grade points obtained in all the semesters 
registered by the learner. 

 

 = The number of credits earned in the th course upto the semester for which 
the CGPA is calculated 

 = Grade point earned in the th course* 
represents number of courses for which the student is registered up to 

the semester for which the CGPA is calculated 
* : A letter Grade lower than E in a subject shall not be takeninto consideration for the 
calculation of CGPA 

The CGPA is rounded upto the two decimal places. 

 

M.Sc. (Physics) Theory Courses 
 

Semester III 
 

  
Course no.: PSPH301: Statistical Mechanics (60 lectures, 4 credits) 
 

Unit  I 

The Statistical Basis of Thermodynamics -  The macroscopic and the microscopic states, 
contact between statistics and thermodynamics, the classical ideal gas,  The entropy of 
mixing and the Gibbs paradox, the  enumeration of the microstates  

Elements of Ensemble Theory - Phase space of a classical system  theorem 
and its consequences. 

The microcanonical ensemble - Examples 

Quantum states and the phase space 

Unit  II 
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6. Analog and Digital Communication Systems by Martin S. Roden (5th ed., 
Shroff Publishers and Distributors Pvt. Ltd.).
7. Microwaves by K. C. Gupta (New Age International Ltd.).
8. Electronic Communications by Dennis Roddy and John Coolen (4th ed., 
Pearson Education).
9. Basic microwave techniques and laboratory manual by M. L. Sisodia 
and G. S. Raghuvanshi (Wiley Eastern Ltd. 1987.).
10. Electronic communication systems by George Kennedy and Bernard 
Davis (4th ed., Tata McGraw Hill Publishing Company Ltd., New Delhi).
11. Digital communication systems by Harold Kolimbiris (Pearson Education 
Asia).
12. Optical fiber communication by G. Keiser (3rd ed., McGraw Hill).
13. Digital signal processing demystified by James D. Broesch (Penram 
International Publications, India).
14. essmer, Addison 
Wesley (PEA).
15. Parallel port complete by Jan Axelson, (Penram International 
Publications, India).
16. Serial port complete by Jan Axelson, (Penram International 
Publications, India).
17. Innovative experiments using Phoenix by AjitkumarmIUACm New Delhi, 
India.

Note:
1.
student performs satisfactorily the minimum number of experiments as 
stipulated above. Such students, who do not have certified journals, will not 
be allowed to appear for the practical examinations.

M.Sc. (Physics) Projects

Semesters III and IV

Project evaluation guidelines

Every student will have to complete one project each in Semester III and 
Semester IV with four credits (100 marks) each. Students can take one long 
project (especially for SSP/SSE/Material Sc/Nanotechnology/Nuclear Physics 
etc) or two short project (especially for EI /EII). However, for one long project 

M.Sc. (Physics) Projects

Semesters III and IV

Project evaluation guidelines

Every student will have to complete one project each in Semester III and 
Semester IV with four credits (100 marks) each. Students can take one long 
project (especially for SSP/SSE/Material Sc/Nanotechnology/Nuclear Physics 
etc) or two short project (especially for EI /EII). However, for one long project 
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students have to submit two separate project reports / dissertation consisting 
of the problem definition, literature survey and current status, objectives, 
methodology and some preliminary experimental work in Semester III and 
actual experimental work, results and analysis in semester IV with four credits 
each. Those who have opted for two separate projects will also have to submit 
two separate project reports at each examination. The project can be a 
theoretical or experimental project, related to advanced topic, electronic 
circuits, models, industrial project, training in a research institute, training of 
handling a sophisticated equipments etc.

Maximum three students can do a joint project. Each one of them will submit 
a separate project report with details/part only he/she has done. However 
he/she can in brief (in a page one or two) mention in Introduction section 
what other group members have done. In case of electronic projects, use of 
readymade electronic kits available in the market should be avoided. The 
electronics project / models should be demonstrated during presentation of 
the project. In case a student takes training in a research institute/training of 
handling sophisticate equipment, he/she should mention in a report what 
training he/she has got, which instruments he/she handled and their principle 
and operation etc.
Each project will be of 100 marks with 50% by internal and 50% by external 
evaluation.

The project report should be file bound/spiral bound/hard bound and 
should have following format

Title Page/Cover page
Certificate endorsed by Project Supervisor and Head of Department
Declaration
Abstract of the project
Table of Contents
List of Figures
List of Tables
Chapters of Content 
Introduction and Objectives of the project
Experimental/Theoretical Methodology/Circuit/Model etc. details
Results and Discussion if any
Conclusions
References

students have to submit two separate project reports / dissertation consisting 
of the problem definition, literature survey and current status, objectives, 
methodology and some preliminary experimental work in Semester III and 
actual experimental work, results and analysis in semester IV with four credits 
each. Those who have opted for two separate projects will also have to submit 
two separate project reports at each examination. The project can be a 
theoretical or experimental project, related to advanced topic, electronic 
circuits, models, industrial project, training in a research institute, training of 
handling a sophisticated equipments etc.

Maximum three students can do a joint project. Each one of them will submit 
a separate project report with details/part only he/she has done. However 
he/she can in brief (in a page one or two) mention in Introduction section 
what other group members have done. In case of electronic projects, use of 
readymade electronic kits available in the market should be avoided. The 
electronics project / models should be demonstrated during presentation of 
the project. In case a student takes training in a research institute/training of 
handling sophisticate equipment, he/she should mention in a report what 
training he/she has got, which instruments he/she handled and their principle 
and operation etc.
Each project will be of 100 marks with 50% by internal and 50% by external 
evaluation.
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Department of Physics 
M.Sc. Physics Project 2022-23 

  

Sr. 
No. 

Roll 
No. 

Name of student Title of project 

1 45001 Ersha More 
Air pollution detector using 8051 
Microcontroller 

2 45004 Archana Lahange 
Air pollution detector using 8051 
Microcontroller 

3 45008 Mayur Govind  OTP based door lock system using Arduino 

4 45010 Prajakta Karnik OTP based door lock system using Arduino 

5 45009 Rohini Taktode Human following robot 

6 45005 Vinod Govari 
Microcontroller based water level detection 
and monitoring system 

7 45007 Sandesh Bendaga 
Microcontroller based water level detection 
and monitoring system 

8 45012 Adesh Thakur 
Microcontroller based water level detection 
and monitoring system 

9 45003 Priya Patil 
Automatic alarm buzzer during CNG gas 
leakage detection in vehicles 

10 45002 Ashish Jha Electric Harvesting: Towards Green Energy 

11 45006 Grinabh Kadu Electric Harvesting: Towards Green Energy 
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