
Annexure - I

Faculty of Science

Ordinance, Curriculum & Syllabus

Master of Science (Physics)

(2019-20)

\/-, -

Shree Guru Gobind Singh Tricentenary

6 O,6aq'srA dl

University, Gurugram (Haryana)-l 22505, India



I
t

-l

I
I
I
I
I
I

I
a

I



1 PREAMBLE

The University Grants commission (UGC) has initiated several measures to bring equity'

efficiency und e^celLnce in the Higher Education System of country' The important

measures taken to enhance academiJ standards and quality in higher education include

innovation and improvements in curriculum, teaching-learning process' examination and

evaluation systems, besides governanae and other matters'

The uGC has formulated various regulations and guidelines from time to time to improve the

higher education system and maintain minimuni standards and quality across the Higher

Educational rnstitutions (HEI9 in India. The academic reforms recommended by the UGC in

the recent past have led to overall improvement in the higher education System'

Faculty of Science. Shree Guru cobino iingl, Tercente-nary University' Gurugam with the

aim to enhance academic standards in qualitfof higher education has adopted the UGC guide

lines as such in all PG courses'

The grading system is considered to be better than the conventional marks system and in

order to facilitate student mobility across institutions with in India and across countries the

community grade point average (CGPA) has been introduced in all the PG courses' The

guidelines as follows,

CHOICE BASED CREDIT SYSTEM (CBCS):

The cBcS provides an opportunity for the students to choose coruses from the prescribed

courses comprising core, elective/minor or skill based courses' The courses can be evaluated

following the grading system, which is considered to be better than the conventional marks

system. Therefore, it-ir'n"c"ssary to introduce uniform gfading system in the entire higher

education in lndia. This will benlfit the students to move across institutions within lndia to

begin with and across countries. The uniform grading system will also enable potential

employers in assessing the performan-ce of the candidates' In order to bring uniformity in

evaluation system and computation of the Cumulative Grade Point Average (CGPA) based

on student's performan., in examinations, the UGC has formulated the guidelines to be

followed.

Outline of Choice Based Credit System:

MASTER OF SCIENCE [M.SC.]

COURSE ORDINANCE

a. Core Course: A course, which should compulsorily be studied by a candidate as a core

requirement is termed as a Core course'

b. Elective course: Generally a coulse which can be chosen from a pool of courses and

which may be u"rf sfecifp or specialized or advanced or supportive to the discipline/

subject of study oi *^t i"tt provides an extended scope or which enables an exposure to

some other ctiscifline/subject/clomain or nurtures the candidate's proficiency/skill is

called an Elective Course.

i. Discipline Specilic Elective (DSE) Course: Elective courses may be offered by the

main disciptin"7r.rU1."t of study is refeffed to as Discipline Specific Elective' The
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University/lnstitute may also offer discipline related Elective courses of
interdisciplinary nature (to be offered by main discipline/subject of study).

ii. Dissertation/Project: An elective course designed to acquire speciaVadvanced
knowledge, such as supplement study/support study to a project work, and a candidate
studies such a course on his own with an advisory support by a teacher/faculty
member is called dissertation/project.

c. Skill Enhancement Course: The course based upon the content that leads to Knowledge
enhancement.

2. GOALS:

i. Employment prospects for post graduates are very good. The scientific knowledge and
mathematical and analytic skills acquired help to place across a wide range of industries
including aerospace, pharmaceutical, dyes, fabrics, electronics, semiconductors,
petroleum, communications, computing, education, commerce, civil services and many
more.

ii. The course will build a rich knowledge base to provide a foundation for the continued
study of science.

iii. The theoretical and experimental skills necessary to analyze and solve a range of
advances problems, providing an excellent foundation for leadership.

iv. Post-graduation leads to abundance ofresearch opportunities.

3. OBJECTIVES

The postgraduate training should enable the student to

i. Practice efficiently various investigative procedwes backed by scientific knowledge including
basic sciences and skills.

ii. Get expertise in his/her field of interest

iii. Play the assigned role in the implementation of required practical skills.

iv. Be a motivated 'teacher' - defined as one keen to share knowledge and skills with a colleague or a
junior or any learner continue to evince keen interest in continuing education irrespective of
whether he/she is in a teaching institution or is practicing and use appropriate learning resources.

v. Exercise empathy and a caring attitude and maintain professional integrity, honesty and high
ethical standards.

vi. The shrdent is expected to know his subject in depth; however, emphasis should be on the
analytical techniques. Knowledge ofrecent advances and basic sciences as applicable to his/her
specialty should get high priority.

vii. Competence in skills commensurate with the specialty (actual hands-on training) must be
ensured.

4, Duration and Nomenclature of the Course:

The duration of M.Sc (Physics /Chemistry /Mathematics /Forensic Science/Environmental
Science course shall be of two academic years consisting of four (4) semesters (15-17 weeks)
under Choice Based Credit System(CBCS). On successful completion of all the four
semesters, the student will be awarded M.Sc.Degree in the concerned course. The student
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shall complete the course within a maximum period of 4 years from the date of admission to
the first semester, failing which he/she will be disqualified from the course.

5. Admission to the Course:

i. Eligibility for Admission:

For admission to the l't Semester of M.Sc. (Physics) course, the candidate must have
passed B.Sc. (Pass) with Physics as one of the subjects/B.Sc. (Hons.) Physicswith 50%
marks (45Yo marks in case of SC/ST candidates of Haryana only) in aggregate or
equivalent grade from any university recognized by UGC

For admission to the I't Semester of M.Sc. (Chemistry) course, the candidate must have
passed B.Sc. (Pass) with Chemistry as one of the subjects/B.Sc. (Hons.) Chemistry with
50oZ marks (45% marks in case of SC/ST candidates of Haryana only) in aggregate or
equivalent grade from any university recognized by UGC.

For admission to the I't Semester of M.Sc. (Mathematics) course, the candidate must
have passed B.Sc. (Pass) with Mathematics as one of the subjects/B.Sc. (Hons.)
Mathematics /B.A (Pass) with Mathematics/ as one of the subjects/ B.A (Hons.)
Mathematicswith 50% marks (45oh marks in case of SC/ST candidates of Haryana only)
in aggregate or equivalent grade from any university recognized by uGC.
For admission to the lst Semester of M.Sc. (Forensic Science) course, the candidate must
be graduate with Physics, Chemistry & Mathematics, Physics, Chemistry & Biology OR
Agricultural sciences OR BCA OR B.Pharm. OR B.Sc.(Nursing) OR Engineering
sciences OR B.Sc.(Forensic Sciences) OR Medical sciences with 50% marks (+SZmarks
in case of SC/ST candidates of Haryana only) in aggregate or equivalent grade from any
university recognized by UGC.

For admission to the I't Semester of M.Sc. (Environmental Science) course, the candidate
must have passed B.Sc(Non Medical/ Environmental Sciences/Life Sciences/Bio
Sciences/ Agriculture) with 50% marks (45Yo marks in case of SC/ST candidates of
Haryana only) in aggregate or equivalent grade from any university recognized by UGC.

ii. Schedule of admission and payment of fees:

The admission schedule, along with last date for the submission of admission forms and
payment of fees, shall be fixed by the vice-chancellor from time to time.

6. Mode of Selection of Candidates for Admission:

The adrnissions will be rnade as per the following criteria:

Sr.No. Criteria Condition
I On the Basis of the Merit of the qualifuing

Examination.
If the no. of applicants is up to 3
times of the intake

2 On the Basis of the Merit of the Entrance
Examination.

If the no. of applicants is more
than 3 times of the intake

7. Syllabus:

The syllabus is basecl on Choice Based Credit System (CBCS) and is recommended by Board of
Studies and approved by Academic Council from time to time.
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8. Scheme of Examination, distribution of marks, credit system and Syllabus:

The Scheme of examination, distribution of marks in various papers along with the credit
system and the syllabus of the course shall be as approved by Board of Studies/Academic
Councilfrom time to time.

9. Medium of lnstruction and Examination:
The medium of the instruction and the examination shall be English only.

10. Attendance Requirements/Eligibility to Appear in Examination:

The student should fulfill the following criteria to be eligible for appearing in the End Term
Semester Examinations:

i. He/she should bear a good moral character.

ii. He/she should be on the rolls of the Dept./Faculty of the University during the semester.

iii. He/she should have 75o/o of the attendance during the respective semester. Twenty five
per cent (25%) of attendance relaxation shall account for illness and contingencies of
serious and unavoidable nature.

iv. The Dean of the Faculty of his own or on the recommendation of the HOD shall have

the power to give relaxation upto 5% on genuine grounds over the minimum 75%
attendance.

v. Further, the Vice Chancellor of his own or on the recommendation of the Dean shall
have the power to give further relaxation upto 5% on genuine grounds over the above

mentioned minimum attendance.

vi. He/she should not be a defaulter in payment of any dues of the SGT University and no
disciplinary action is pending against the student.

11. Exemption from Attendance / Shortage of attendance to be condoned:

The shortage of lecture to the maximum limit as under can be condoned by the competent
authority:

Sr. No Exemptable No. of Lecture Ground of Exemption Competent Authority

I All periods of the days of
blood donation

Voluntarily blood donation
to the Blood Bank.

Dean of the Faculty

2 All periods of the day of
Examination

For appearing in the
supplementary
examinations(Theory
/Practical/Viva-voc e)

-do-

J 10 days attendance during a

semester
For participation in
University or Inter-
Collegiate Sports
Toumaments/ Youth
Festivals, NCC/NSS
Camps/University
Educational Excursions/
Mountaineering Courses

-do-

4
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4 lSdays attendance during a

semester

For participation in lnter-
University Sports
Tournaments/ Youth
Festivals

-do-

Provided:

i. that he/she has obtained prior approval of the Dean, Faculty of Science;

ii. that credit may be given only for the days on which lectures were delivered or tutorials

or practical *ork done during the period of participation in the aforesaid events.

12. Attendance Shortage Warning:

Attendance shortage warning will be displayed on the Faculty's Notice Board and University

Website by 10th day of every month.

13. Detained students

A student,who does not fulfill the criteria prescribed in Clauses I 0- I 1 , will not be eligible for

appearing in the End Term Semester ixamination in that particular paper and rvill be

deemed as Detained in that paper.such student will repeat the course/paper alongwith the

regular students of the subsequint batchto fulfill the prescribed conditions to appear in the

"End Term" examination of the course/ paper.

14. Submission of Examination Forms and Payment of Examination Fee:

The Dean, Faculty of Science shall submit the examination admission forms of thosestudents

who satisfy ttre etiglUitity criteria to appear in the examinations to the Controller of

Examination, u, p.ri.hedule of examination circulated by him from time to time'

15. University Examinations:

i. End Term Semester Examinations:

The examination for the I'tand 3'd semesters (Odd Semesters) shall ordinarily be held in-

the month of December and of the 2nd and 4thsemesters (Even Semesters) in the month of

May/June. The examination dates are fixed by the controller of examination with the

approval of Vice Chancellor.

ii. Fail/ Reappear candidates:

Fail / re-appear candidate of the odd semesters (1't& 3'd; willfake re-appear exams as an

ex-student in the subsequent exams of the odd semesters(1"&3'o). Similarly, for the even

semesters 12"'l&4thy, heTshe will take re-appear exams. in the subsequent exams of the

even semes t"rr-12"i'*+in1. Ho*rr.r, u .uniidute appearing in the 4thsemester examination

(Regular) may appear simultaneously in his/her re-appear paper(s) of lower semesters.

16. Improvement Bxantination:

The student may be permitted to improve his/her result subject to the following conditions:
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i. The student will be permitted to appear in improvement examination as an ex-student

with regular batches'

ii. The student will be permitted to improve his/her CGPA in one or all papers in which

he/she has obtained CGPA less than 'First Division' in aggtegate.

iii. Only one chance per paper will be given. The chance must be availed within a year of

initially passing of every semester examination'

iv. The candidate will be required to apply and allowed to appear only for theory

examinations.

v. If the staturs/nahrre of the student's result does not improve by five (05) or more per cent,

his/her improvement result will be declared "PRS" (Previous Result Stands).

vi. The candidate shall be allowed to appear in the improvement examination(s) along with

regular candidates as and when the 
"o,rrt" 

is offered. No separate examination will be

held for improvement of result. ln case of change of syllabi, the student shall have to

appear for improvement in accordance with the changed syllabi of the concemed course

applicable to the regular students of that exam.

17. Setting of Question PaPers:

i. The Head of the Department/Dean of the Faculty shall supply the panel of internal and

extemal examiners duly approved by the Board of Studies to the Controller of
Examinatiops. The pup.4rf will be set by the examiner(s) nominated by the Vice-

Chancellor from the panel of examiners.

ii. An examiner shall be allowed to set not more than two papers in a semester examination.

iii. The examiner(s) will set the question papers as per criteria laid down in the Scheme of
Examination, ui upproved by the Board of Studies/Academic Council of the University'

18. Evaluation Process - Theory and Practical:
Evaluation of Answer Books:

The answer books may be evaluated either by the paper setter or any other internal or

external examiner to be nominated by the Controller of Examiners with the approval of the

Vice-Chancellor from the panel of examiners approved by the Board of Studies'

Re-evaluation of Answer Books:

Re-evaluation/ rechecking of any paper is allowed. The students can apply for Re-evaluation/

Re-checking of any pap; to the Controller of Examinations through the HoD/Dean of the

Faculty within 10 days of tn" declaration of result by paying prescribed fee'

Practical Examinations - Appointment of Examiner:

a. The practical examinations shall be conducted by a Board of two Examiners consisting of
one internal and one external examiner to be nominated by the Vice-Chancellor from the

panel of exatliners.

Marks Distribution:

The distribution of marks in examination of the practical paper will be as per the criteria

given below:

+p lrt
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a. Experimental performance = 60Yo marks

b. Viva-Voce --3U%marks

c. Laboratory work report : l|Yo marks

19. External Assessment (Surnmative Assessment):

Sixty per cent marks shall be assigned to each theory and practica] P-aPer as Summative

Assessment. The distribution or ^urt, 
in theory as well as practical papers will be in

accordance to IQAC guidelines'

20. Internal Assessment(Formative Assessment):

i. (Theory PaPers)

a. Based on 40 Marks:

L Assignment 5 marks

2 Mid Term Test [10 Marks each) 20 marks

3 Synergy / Proiect 10 marks

+ Attendance 5 marks

Marks distribution for Attendance in %o age

95<=Attendance=100 5 marks

90<=Attendance<95 4 marks

B5<=Attendance<90 3 marks

B0<=AttendancecB5 2 marks

7 5<=AttendancecB0 1 marks

b. Based on 20 Marks:

1, Assignment 5 marks

2 Mid Term Test 10 marks

3 Attendance 5 marks

Marks distribution for Attendance in o/o age

9 5 <=Attendance= 100 5 marks

90.=Attendance<95 4 marks

B 5<=Attendance<90 3 marks

80<=Attendance<85 2 marks

75<=Attendance<80 l marks

ii. (Practical/Proiect/Dissertation)
i. Based on 40 Marks:

7

60 Marks External40 Marks InternalS.no.
10 marksAttendance1.

10 marksPractical/Proiect2

/r1o-fftt^ l"
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File/Dissertation 30 marks for Practical
examination (Conduction/
Demonstration)/Proj ect
File/Dissertation + 30 marks for
Viva-Voce in End-term
Examination by External Experts.

3 Internal Viva-Voce 20 marks

Marks distribution for Attendance in o/o age

97.5<=Attendance= 100 l-0 marks
95<=Attendance<97.5 9 marks
92.5<=Attendance<95 B marks
90<=Attend ance<9Z.5 7 marks
87.5 <=Attendance<90 6 marks
B5<=Attendance<87.5 5 marks
82.5 <=Attendance<85 4 marks
B0<=Attendance<82.5 3 marks
77 .5<=Attendance<80 2 marks
75<=Attend ance<77 .5 1 Marks

ii. Based on 20 Marks:

s.no. 20 Marks Internal 30 Marks External

1 Attendance 5 marks

15 marks for Practical
examination [Conduction/
Demonstration)/Proj ect
file/Dissertation + 15 marks for
Viva-Voce in End-term
Examination by External Experts.

2 Practical/Project
File/Dissertation

5 marks

3 Internal Viva-Voce 10 marks

Marks distribution for Attendance in o/o age

95<=Attendance= 100 5 marks

9 0<=Attendance<95 4 marks

B5<=Attendance<90 3 marks

B0<=Attendance<85 2 marks

75<=Attendance<80 1 Marks

iii, In case of ex-students, those appearing for re-appear / improvement examination in any
semester, their previous Internal Assessment marks will be counted.If there is any change
in Scheme of Examination, then lnternal Assessment marks will be modified accordingly.

iv. The concerned teacher shall preserve records on the basis of which the Internal
Assessment has been awarded and shall make the same available to the Conholler of
Examinations whenever required.

v. The Head of the Department/ Dean of the Faculty shall ensure:

a. That the internal assessment marks are displayed for information of the students at
least seven (07) days before the commencement of the examinations of each semester

b. That the internal assessment marks are submitted to the Controller of
Examinations at least seven (07) days before the commencement of the examinations
of each semester.

21. Criteria lbr Promotion to Higher Semester

8
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The student shatl be promoted to 2nd and 4th semester automatically without any condition of
passing minimum number of papers. For promotion from 2ndto 3'd Semester, the sfudent

shall have to clear at least 50%o papers of I't and 2nd semesters taken together.

22. Credit Based Grading System:

i. Key Definitions:

Programme An educational programme leading to award of a Degree, Diploma
or Certificate.

Course Usually referred to as 'paper' is a component of a programme. All courses

need not carry the same weight.

Credit A unit by which the course work is measured. One credit is equivalent to
one hour of teaching (lecture or tutorial) or two hours for practical
work/field work per week. A Research Based Paper /Project is equal to 6
credits.

Credit Point It is the product of grade point and number of credits for a course i.e.

Credit Point : No. of credits in a course X "grade value" of the grade

obtained in the course.

Grade Point There are two types of GPAs as given hereunder:

Average (GPA) Semester Grade Point Average (SGPA)

Cumulative Grade Point Average (CGPA)

Every student earns a distinct SGPA and a distinct CGPA at the end

of each specified semester.

SGPA SGPA is a measure for performance of student in a Semester. It is
the Point Average ratio of sum of the product of number of
credits with the grade points scored by the student in all the courses

taken by him/her and the sum of the number of credits of all the

Courses undergone by the student i.e.

SGPA (Si) =I(CixGi) /[Ci

CGPA CGPA is a measure of performance up to any Grade

Gradespecified semester Point Average beginning from the first
Semester. lt is also calculated in the same (CGPA) manner as

SPGA taking into account all the courses undergone by a student

over all the semesters of programme i.e. CGPA : I(Cix Si) / ICi
Grade Point Itis a numerical weight allotted to each letter grade on a l0-point

scale.

Letter Grades It is an index of the performance of a student in a said course. The

Grades are denoted by letters O, A+, A, B+, B, C, P, F and Ab.

ii. Credits, Semesters, Courses and total Credit Points:

\
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S.No Course Semesters Core
Courses

Discipline
Specific
elective
Courses

skill
Enhancement
Courses

Total
Credi
ts

1 M.Sc.(Physics) 4 72 16 L2 100

2 M,Sc.(Chemistry) 4 74 t2 t4 100

3 M.Sc.(Mathematics) 4 78 t2 10 100

5 M.Sc.(Forensic
Sciences)

4 86 8 6 100

6 M.Sc.(Environmental
Science)

4 60 24 16 100

Grading Table

Formula for Calculating percentage of marks:
CGPAx 10 e,g. 6.53x L0 : 65.3

Formula for Grade Point calculation:
G = (Marks Obtained in Paper/Total marks of paper) x100.

Formula for Computation SGPA & CGPA

i. The SGPA is the ratio of sum of the product of the number of credits with the grad points

scored by a student in all the courses taken by a students and the sum of the number of
credits ofall the courses taken by the students;

i.e SGPA (si): Lrci xG) tlci ,

T

Range of
Percentage of
Marks

Letter Grade Grade Points Range of Grade
Points

Classification

90 and above O (Outstanding) l0 9-10 Outstanding

80 & above but
less than 90

A+ (Excellent) 9 8<9 Excellent

70 & above but
less than 80

A (Very Good) 8 7<B 1'tDiv with
Distinction

60 & above but
less than 70

B+ (Good) 7 6<7 l " Division

50 & above but
less than 60

B (Above Average) 6 5<6 2nd Division

Above 40 but
less than 50

C (Pass Average) 5 Above 4 <5 3'd Division

40 P(Pass) 4 4 Pass

Less than 40 F (Fail) 0 Fail

tufr1 rr
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where Ci is the no of credits of the ith course and Gi is the grad point Scored by the

student in the ith course

The CGpA is also calculated in the same manner taking into account all the courses

undergone by the students over all the students over all the semesters of a programme ' i'e

CGPA : zqi xsi)t\ci
where Si is the SGPA of the ith semester and ci is the total number of credits in that

semester.
The SGPA and cGPA shall be rounded up to 2 decimal points and reported in the

transcripts. Result-Cum-Detailed Marks Catd/ Transcript: Based on the above

recomrnendations on letter grades, grade points and SGPA and CGPA, the DMC/

Transcript for each semester u-rd u .onrolidaied transcript in dictating the performance in

all semester may be issued

L. Illustration of computation of sGPA and GGPA and Format tbr Transcripts

Course Credit Grade Letter Grade Point Credit Points
(Credit x Grad)

Course I 3 A 8 3x8:24
Course 2 4 B+ 7 4x7 :28

Course 3 J B 6 3x6: 18

Course 4 3 o 10 3xl0:30
3 C 5 3x5 : l5

Course 6 4 6 4x6 = 24

20 139

Thus, SGPA : 139120:6.95

Similarly, Suppose the SGPA for 2nd , 3'd and 4th semester areT '85, 5'6, and 6'0 with credits22'

24 a'nd ZZ, riipectively, then for a two-year PG Programme, the CGPA will be computed as

followed,

CGPA: (20x 6.95 + 22 x 7.85 * 24 x 5.6 + ZZx 5.0)/88 : 6'57

\r t

Course Credits Grade
Letter

Grad Point
Block

Range of Grad
Points(Actual

Grade Value as

per marks
obtained

Earned Credit
Point(Credit x

Actual GradeValue)

Course I J o l0 9.2 3x9.2:27.6

Course 2 J A+ 9 8.2 3x8.2:24.6

Course 3 4 A 8 7 4x7=28

Course 4 3 B+ 7 6.7 3x6.7:27.6

Course 5 3 B 6 5.6 3 x5.6:16.8

Course 6 4 C 5 4.7 4x4.7:18.8

20 13s.9

r"f,1,t L
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Thus, SGPA: 135.9120 : 6.79

Similarly suppose SGPA for 2nd , 3'd , and 4th semester are 7.85, 5.6 and 6.0 with credits 22,24,
and22 respectively

CGPA = (20x 6.79 + 22 x 7.85 * 24 x 5.6 + 22 x 5.0)/88 : 6.53

Calculating percentage of marks

cGPAx 1.0 E.G.6.53x 10 = 65.3

23. Pass criteria:

The minimum percentage of marks to pass the examination in each subject/paper willbe 40%
each in theory paper, practical /field work/Research Project etc. examination & intemal
assessment. The student has to pass in summative and formative (Internal) assessment
separately.

24. D eclar ation of Results :

i. The Controller of Examinations shall declare the results as early as possible after the
conclusion of each examination, but before the start of teaching for the next academic
session.

ii. Each successful student/ the student placed in reappear shall receive a copy of the
Detailed Marks Certificate/ Grade Card Sheet of each semester examination.

iii. The student whose result is declared late without any fault on his/her part
may attend classes for the next higher semester provisionally at his /her own risk and
responsibility, subject to his /her passing the concemed semester examination. ln case,
the student fails to pass the concerned semester examination, his/her attendance/intemal
assessment in the next higher semester in which he / she was allowed to attend classes
provisionally will stand cancelled.

25. Other Provisions:

i. Nothing in the Ordinance shall debar the University from amending the Ordinance and
the same shall be applicable to all the students whether old or new.

ii. Any other provision not contained in the Ordinance shall be govemed by the rules and
regulations framed by the University from time to time.

iii. In case of any dispute, the Vice-Chancellor will be competent authority to interpret the
rules and his interpretation shall be final.
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UNIVERSITYS' COMMON GOURSE ORDINANCE
POSTGRADUATE & UNDERGRADUATE PROGRAMS

1. Preamble:

The University Grants Commission (UGC) has initiated several measures to bring equity,

efficiency and excellence in the Higher Education System of the country. The important measures

taken to enhance academic standards and quality in higher education include innovation and

improvements in curriculum, teaching-leaming (online & offline) process, examination and

evaluation systems, besides governance and other matters.

The UGC has formulated various regulations and guidelines from time to time to improve the higher

education system and maintain minimum standards and quality across the Higher Educational

Institutions (HEIs) in India. The academic reforms recommended by the UGC in the recent past have

led to overall improvement in the higher education system.

Department of Physics, Faculty of Science, Shree Guru Gobind Singh Tricentenary University,

Gurugram with the aim to enhance academic standards in quality of higher education has adopted

the UGC guidelines in its The grading system is

considered to be better than the conventional marks system and in order to facilitate student mobility
across institutions within India and across countries the community grade point average (CGpA) has

been introduced in this PG program. The guidelines are as follows:

CHOICE BASED CREDIT SYSTEM (CBCS):

The CBCS provides an opportunity for the students to choose courses from the prescribed pool of
courses comprising core, elective, skill and ability enhancement courses. The courses can be

evaluated by a uniform grading system in the higher education system. This will benefit the students

to move across institutions within India to begin with and across countries. The uniform grading

system will also enable potential employers in assessing the perfornance of the candidates. In order

to bring uniformity in the evaluation system and computation of the Cumulative Grade point

Average (CGPA) based on student's performance in examinations, the UGC has formulated the

guidelines to be followed.

Outline of Choice Based Credit System:

a. Core Course: A course, which should compulsorily be studied by a candidate as a core

requirement is termed as a Core course.

$h
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b. Elective Course: Generally, a course which can be chosen from a pool of courses and which
may be very specific or specialized or advanced or supportive to the discipline/ subject of study

or which provides an extended scope or which enables an exposure to some other

discipline/subject/domain or nurtures the candidate's proficiency/skill is called an Elective

Course.

i. Discipline Specific Elective (DSE) Course: Elective courses may be offered by the main

discipline/subject of study is referred to as Discipline Specific Elective. The

University/Institute may also offer discipline related Elective courses of interdisciplinary

nature (to be offered by main discipline/subject of study).

ii. Dissertation/Project: An elective course designed to acquire special/advanced knowledge,

such as supplement study/support study to a project work, and a candidate studies such a
course on his own with an advisory support by a teacher/faculty member is called

di ssertation/proj ect.

c. Skill Enhancement Course: The course based upon the content that leads to Knowledge

enhancement.

d. Abitity Enhancement Compulsory Course: The course based upon the content that leads to the

development of a professional of ability.

e. Open Elective Course: The course based upon the content that enhances interdisciplinary

knowledge

2. Justification/Score of the Course:

The Master of Science (Physics) degree offers students a foundation in fundamentaliapplied physics,

together with experience in forefront research. The student will take a suite of core physics courses and

also perform research in proiect work.

The aim of the programme is to train students with advanced knowledge and understanding physics with
higher order critical, analytical, problem solving and research skills; ability to think rigorously and

independently to meet higher level expectations of academia and research with sufficient transferrable

skills, and to achieve holistic development and to prepare themselves to face the world outside in a

dignified manner.

A Master in Physics opens up avenues that are vibrant and an interesting mix of money and intellect.

There are endless possibilities for those who love the world of physics. One can definitely find out ways

/l/r,L
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and means by which you can find new avenues of work. It should be a combination of technical

knowledge and what the job offers in terms of both monetary benefits and intellectual growth.

3. Duration of the Gourse:

Name of the Programme Duration
Master of Science (Physics) 02 Years (4 Semesters)

4. Admission to the Course:

(a) Name of the Degree:

Master of Science (Physics)

(b) Eligibility for Admission:

Migration/Lateral entry admission in second year/third semester of an academic
programme, wherever permitted, shall be considered on the basis of merit in the
qualifying examination and subject to the availability of seats in the academic
programme where admission is desired. Student who ever granted lateral entry
admission is required to pay the requisite fee as admissible to the fresh batch

(c) Migration Admission :

Name of the Programme E bi
1. Master of Science (Physics) For admission to the I't Semester of M.Sc.

(Physics) program, the candidate must have

passed B.Sc. (Pass) with Physics as one of
the subjects/B.Sc. (Hons.) Physics with

50Yo marks (45% marks in case of SC/ST

candidates of Haryana only) in aggregate

or equivalent grade from any university

recognized by UGC.

/c^-

)l'(-
Page 3 of 14

!



I
I
I
I
t
t
t
I

i

I
I



A student of any other University/lnstitute/College, recognized by the concerned
regulatory/statutory body like UGC etc., shall be eligible for migration (admission) to the
University. Migration will be allowed, if the seat is available in that programme
andcannot be claimed as a right by the candidate. Migration can only be allowed, if the
student studied the programme in regular mode and is not having any backlog.

ln addition to the Application Form for admission, student has to provide the following
documents "

Marksheets/result of all the examinations passed.

Detailed syllabi for all the courses studies till date.

The migration certificate and character certificate stating that no
disciplinary/academic action has been taken or pending.

(iv) All other relevant documents which are required for admission in the
programme in which migration is sought.

Studies and Examinations passed by the candidate are recognized as equivalent to the
corresponding examination of the University and he fulfills the minimum qualification and
other eligibility laid down for admission to the programme to which he/she seeks
migration in the University.

The migration case will be submitted to the University Equivalency Committee to verify
all the relevant records and candidate will be admitted on the recommendations of the
Committee only.

(d) Student Exchange and Credit Transfer

For a student exchange from or to a University, credit transfer from or to a University is
possible only when there is an academic tie-up with the University and mutually agreed
student exchange and credit transfer policy is approved by the Academic council.
Student under the exchange programme shall not be considered as migrated.

The University may enter into collaboration with other Universities worldwide whereby
students of those Universities can spent a semester or more at SGT University and
study courses, accordingly to mutually agreed guidelines. Such students will be (nown
as Associate Students of SGT University for the duration they spend at SGT University
and will be governed for all academic matters of the University. Reciprocally, SGi
University students may be permitted to spend a semester or more and study courses in
collaborating Universities with or without transfer of credits.

(e) Schedule of admission and payment of fees:

The admission schedule, along with last date for the submission of admission forms and
payment of fees, shall be fixed and notified by the Registrar with the approval of the
Vice-Chancellor from time to time duly approved by the Academic Council/Board of
Management of the University.

Students detained due to shortage of attendance and re-admitted will attend regular
classes with alternative batch and will be required to pay the Tuition Fee and
Examination Fee and make over the attendance criteria as prescribed in the Ordinance.

N)"/ t,lL
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5.

However, ex-students will be exempted from making up the deficiencies of the
attendance criteria.

Mode of Selection of Gandidates for Admission:

On the basis of the merit of the qualifying examination or as per the guidelines of the Statutory
Bodies/Haryana Private Universities Act, 2006 as amended from time to time.

Medium of lnstructions :

The medium of the instruction and the examination shall be English only.

University Examinations :

(a) End Term Semester Examinations :

The examination for all the Odd Semesters shall ordinarily be held in the month of
November/December and of the Even Semesters in the month of May/June.

Fail/re-appear candidates of the Odd Semesters will re-appear in exams as an ex-
student in the subsequent exams of the Odd Semesters. Similarly, for the Even
Semesters he/she will re-appear in exams in the subsequent exams of the Even
Semesters. However, candidates appearing in the Final Semester examination (Regular)
may appear simultaneously in his/her re-appear paper(s) of lower semesters i.e.
previous semesters as arranged by the Controller of Examinations.

(b) Scheme of the Examinations/Distribution of Marks:

The Scheme of examination, distribution of marks in various papers along with the credit
system and the syllabus of the course shall be as prepared by the respective Board of
Studies of the Faculty and duly approved by the Academic Council of the University from
time to time.

(d) Attendance Requirements/Eligibility to Appear in Examination:

The student should fulfill the following criteria to be eligible for appearing in the End
Term Semester Examination:

(i) He/she should have 75o/o attendance during the respective semester in each
subject which is mandatory. Only 5% relaxation in the required attendance on
account of illness and other contingencies by the Dean/Principal may be
condoned. Further, the Vice Chancellor may also condone additional 5% of the
required attendance in an extreme emergency case on merit basis. The
relaxation of the attendance by the Dean/PrincipalA/ice Chancellor cannot be
claimed as a matter of right by the students; it shall depend on facts and
circumstances of individual case.

lf a student does not meet the attendance criteria as mentioned above, he/she
will not be permitted to appear in the End Term Examination. He/she can appear
in the subsequent odd/Even semester examination after making up the
deficiencies in the attendance.

(ii) He/she is not a defaulter in payment of any dues of the SGT U niversity

6.
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(iii)

(iv)

(v)

No disciplinary action is pending against the student.

He/she should be on the rolls of the Faculty/college during the semester

The shortage of attendancecan be condoned by the competent authority as
mentioned below in the table to the maximum limit and the same will be within
the limit of the attendance criteria as mentioned in point No. (i) above :

Sr.
No

Exemptible attendance Ground of Exemption
Eb9o
OED
cL(U

5Es
;TE
s5 5
=!rE(rtrr!
(E O-r!oE
oo5
E;Eo'tr --oo=
E;

1 5o/o For illness and contingencies of serious
nature the Dean & the Vice Chancellor

2 All periods of the day of
donation

Voluntary blood donation to the Blood Bank.

3. All periods of the day of
Examination.

For appearing in the supplementary
examinations (Theory /PracticalA/iva-voce

4. Maximum of 10
attendance during
semester

days
a

For participati on in University or lnter-
Collegiate Sports Tournaments/ youth
Festivals, NCC/NSS Camps/University
Educational Excursions, Mountaineering
Courses

5 Maximum of 15 days
attendance during a
semester

For participation in lnter-University Sports
TournamentslYouth Festivals/Exhibition/
Symposium

Provided that :

(i) He/she has obtained prior approval of the Dean of the Faculty.

Credit may be given only for the days on which lectures were delivered or
tutorials or practical work done during the period of participation in the aforesaid
events.

( ii)

(e) Attendance Shortage Warning :

Attendance shortage warning will be regularly displayed on the Faculty's Notice Board
every month and shall also be informed to the parents/guardians by the respective
Course Coordinator.

ln case, a student falls short of attendance during any semester, his result will be
marked as 'DETAINED' which can be removed subsequently after completing
attendance requirement.

(e) Submission of Examination Forms :

All the students are required to submit their Examination Form through University ERp
only before the last date as notified by the Controller of Examinations. The Examination
Forms of the eligible students shall be validated by the Dean and will be forwarded to the
Controller of Examinations within the prescribed date. ln case, examination form is not
submitted by scheduled last date, a late fee will be charged as prescribed by the
University from time to time.

,W
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8. Setting of Question Papers:

The Dean of the Faculty shall supply the panel of internal and external examiners duly approved
by the Board of Studies to the Controller of Examinations. The paper(s) will be set by the
examiner(s) nominated by the Vice-Chancellor from the panel of examiners.

The question papers will be moderated by the Moderation Committee in the Chairmanship of
Dean/Principal of the Faculty/College who is proficient in the subject in the office of the
Controller of Examinations. The moderation will be done to see the difficulty level and that no
question is out of syllabus and there is no mistake in the questions and the committee will
amend/correct the paper accordingly.

The examiner(s) will set the question papers as per the criteria laid down in the Scheme of
Examinations as approved by the Board of Studies/Academic Council.

9. Appointment of Examiners:

The examiners will be appointed as per the following guidelines with the approval of the Vice
Chancellor by taking due care that his/her own relative is not appearing in the examination :

(a) An internal/external examiner should be of the level of an Assistant
Professor/consultanUequivalent or above in the respective subject in a
University/l nstitution/College/Hospital.

(b) One external and one internal examiner willjointly conduct the practical examination.

(c) External examiners shall not be from the same University and should preferably be from
outside the University.

(d) External examiners shall be rotated at an interval of 3 years.

10. Evaluation Process - Theory, Practica! & lnterna! Assessment:

The answer books may be evaluated either by the paper setter or any other internal or
external examiner to be nominated by the Controller of Examinations with the approval
of the Vice-Chancellor from the panel of examiners approved by the Board of Studies.

(b) Re-evaluation of Answer Books:

The students can apply for Re-evaluation/Re-checking of any paper through the
HOD/Dean of the Faculty by paying fee as per re-evaluation rules of the university.

(c) lnternal/Formative Assessment:

Formative assessment in each theory paper shall have the following distribution:

Attendance
75 to 80
Above 80 to 85
Above 85 to 90

5 Marks(i)
01
02
03

Jt(*
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Above 90 to 95
Above 95 to 100

(ii) Midterm Class Tests (subjective & objective) 20 marks

(iii) Assignment 05 marks

(iv) Problems/Projects/Seminar/CaseStudyetc 10 marks

The concerned teacher shall make continual assessment weekly over the content
covered during the week and also shall have record of the same. !t shall preferably be
displayed monthly and finally cumulatively before the start of the semester
examination.ln case, any student fails to clear the lnternal Examination, the Vice
Chancellor may relax and permit for Re-examination considering the request of
the student on merit with the recommendations of the respective Deans.

ln case of ex-students, those appearing for re-appear/improvement examination
in any semester, their previous lnternalAssessment marks will be counted.

The concerned teacher shall submit records to the HoD/Dean on the basis of
which the lnternalAssessment has been awarded and HoD/Dean shall make the
same available to the Controller of Examinations whenever required.

That the internal assessment marks are submitted to the Controller of
Examinations at least 7 (seven) days before the commencement of the end-term
examinations of each semester.

(d) Practical Examinations:

(i) Appointment of Examiners:

The practical examinations shall be conducted by a Board of two Examiners
consisting of one internal and one external examiner to be nominated by the
Vice-Chancellor from the panel of examiners recommended by the Board of
Studies.

(ii) Distribution of Marks: Practical examination for summative examination in all
semesters will have the following distribution:

(aa) Summative assessment distribution (30 Marks):

04
05

(i)

(ii)

(iii)

Demonstration/conduction/presentation
Viva Voce examination

(ab) Formative assessment distribution (20 Marks)

Attendance =

75 to 80
Above 80 to 85
Above 85 to 90
Above 90 to 95
Above 95 to 100

20 marks
10 marks

5 marks

01
02
03
04
05

/,/"
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Laboratory work report
Midterm oral examination/assessment

5 marks
10 marks

(e) Proiect:

(i) Topic Selection and Appointment of Guide/Supervisor

( ii)

Each student will be assigned a Teacher as Guide/ Supervisor from the
Department. Topic of the Project will be approved by the Dean of the respective
Faculty on the recommendations of the Teacher Guide/supervisor.

Evaluation:

The examination for Project shall be conducted by a Board of Two Examiners
consisting of one internal and one external examiner to be nominated by the
Vice-Chancellor from the panel of examiners recommended by the Board of
Studies. Evaluation of the Project Report will be done by the External examiner
or by lnternal Examiner. The student will submit the project report in the form as
specified by the department atleast before 15 days before the commencement of
the examination, failing which it will be acceptable only with late fee of Rs. 20001-

(0 Field Training

Evaluation of the field training will be for the marks as prescribed in the Scheme of
Examinations of the respective course/program. The formative assessment of field
training shall be based on the presentation, case reports and log sheets as well as on
the basis of viva voce and reports adjudged by the joint board of external and/or internal
examiners.

(g) Re-appearance for lmprovement :

A student may re-appear in any theory paper prescribed for a semester after making the
prescribed Examination Fee as notified by the University from time to time, on foregoing
in writing his/her previous performance in the paper/s concerned. This can be done in
the immediate subsequent semester examination only (for example, a student re-
appearing in paper prescribed for 1'tSemester examination may do so along with
subsequent,.3'dSemester examination and shall not be allowed to appear alon! with
papers for SthSemester.

A candidate who had cleared examination of Third Academic Year (Vth and Vlth
Semesters) may re-appear in any paper of Vth and Vlth Semester only once at the
immediate subsequent examinations on foregoing in writing her/her previous
performance in the paper/s concerned, within the prescribed span period. Likewise will
be applicable for the Fourth Academic Year also.

ln the case of re-appearance in paper, the result will be prepared on the basis of
candidate's current performance in the examination.

ln the case of a candidate, who opts to re-appear in any paper/s under the aforesaid
provisions,, on surrendering her/his earlier performance but fails to re-appear in the

rks previously secured by the candidate in the paper/s in

JIL

paper/s concerned, the

/U,//-
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11.

which he/she has failed to re-appear shall be taken into account while determining
his/her result of the examination held currently.

Criteria for Promotion to Higher Semester(s):

(a) For programs of the duration of 4 Academic Years (8 Semesters).

The student will be promoted to the next semesters irrespective of the number of papers
cleared/passed in the lower semesters. But he/she will not be allowed to appear in the
examination of the 4th Semester unless he/she has cleared atleast 50% papers of 1st and
2nd semesters taken together and further the students will not be allowed to appear in
the examination of the 6h semester unless he/she has cleared 1't and 2nd semesiers and
50% papers of 3'd and 4th semesters taken together. Furthermore, the students will not
be allowed to appear in the examination of the 8th semester unless he/she cleared 1't,
2nd, 3'd and 4th semesters and 50% papers of Sth and 6th semesters taken together.

(b) For programs of the duration of 3 Academic Years (6 Semesters).

(c)

The student will be promoted to the next semesters irrespective of the number of papers
cleared/passed in the lower semesters. But he/she will not be allowed to appear in the
examination of the 4th Semester unless he/she has cleared atleast 50% papers of 1tt and
2nd semesters taken together and further the students will not be allowed to appear in
the examination of the 6th semester unless he/she has cleared 1't and 2nd semesters and
50% papers of 3'd and 4th semesters taken together.

For program of the duration of 2 Academic Years (4 Semesters).

The student will be promoted to the next semesters irrespective of the number of papers
cleared/passed in the lower semesters. But he/she will not be allowed to appear in the
examination of the 4th Semester unless he/she has cleared 50% subjects oi'1st.n6 2no
semesters taken together.

12. Pass % criteria and grading system:

(a) The minimum percentage of marks to pass a course/paper will be as given below. Each
Faculty is required to adopt any one scheme out of the below mentioned and incorporate
the same in their respective Scheme of Examinations.

(i) The pass percentage for each component i.e. End Term Examination
(Theory/Practical) and lnternal Assessment is 40% separately (for the courses
adopting Table No. 3).

(ii) The pass percentage for lnternalAssessment will be 40o/o to be eligible to appear
in End Term Examination, whereas overall pass percentage will be 50%in the
End Term Examination (Theory/Practical) including lnternal Assessment (For all
other courses) (for the courses adopting Table No. 1).

(iii) The pass percentage for each component i.e. End Term Examination
(Theory/Practical) and lnternal Assessment is 40% separately (for the courses
adopting Table No. 2).

(iv) To qualify for award of degree, a Grade Point of4.0, 5.0 and 6.0 respectivety
and minimum numbers of credits required for that degree as defined in the
Scheme of Examinations of the concerned course.

fil,
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(b) Gredit Based Grading System:-

Key Definitions:

Programme: An educational programme leading to award of a Degree, diploma or
certificate.

Gourse : Usually referred to, as 'papers' is a component of a programme. All
courses need not carry the same weight

Gredit: A unit by which the course work is measured. One credit is equivalent to
one hour of teaching (lecture or tutorial) or two hours for Practical WorUField WorU
Research Based Paper /Project per week.

Gredit Point: ltis the product of grade point and number of credits for a course i,e,
Credit Point = No. of credit in a course x "grade value" of the grade obtained in the
course.

Semester Grade Point Average (SGPA): The SGPA is the ratio of sum of the
product of the number of credits with the grade points scored by a student in all the
courses taken by a student andthe sum of the number of credits of all the Courses
undergone by a student, i.e. SGPA(Si) =I (Ci x Gi) /)Ci

Cumulative Grade Point Average (GGPA):CGPA The is also calculated in the
same manner taking into account all the courses undergone by a student over all the
semesters of programme, i.e, CGPA =J(Ci x Si) / [Ci

Grade Point :lt is a numerical weight allotted to each letter grade on a lO-point scale
with 7/6/SLETTER GRADES: lt is an index of the performance of students in a said
course.

Grades are denoted by letters 0, A+, A, B+, B, C, P and F etc.

Grade and its corresponding values. (For the courses where the pass marks are S0%)

[Faculty of Engineering & Technology, Law, Behavioural Sciences (Except B. Sc. (Clinical
Psychology) & BA (Hons.) (Psychology), Fashion & Design, Mass Communication & Media
Technology, Agricultural Sciences (Except M. Sc. programs), Education, Hotel & Tourism

Management, Commerce & Management, Science, Allied Health Sciences, Physiotherapyl

(The Department of Physics, Faculty of science opt option - ii as Pass % criteria
for M.Sc. Physics Programme)

Range of Percentage of
Marks Letter Grade Grade

Points

Range
of

Grade
Points

Classification

90% and above O (Outstandins) 10 9-10 Outstanding
80% and above but less than

90o/o
A+ (Excellent) 9 8<9 Excellent

70o/o and above but less than A (Very Good) 8 7<8 1"t Division with

/lilb
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8Oo/o Distinction
60% and above but less than

70o/o
B+ (Good) 7 6<7 1'tDivision

Above 50% but less than
600/o

B (Above Average) 6 >5<6 2ndDivision

Minimum Pass Marks 50% P (Pass Average) 5 5 Pass
Below minimum pass marks F (Fail) 0 Fail

Range of Percentage of
Marks Letter Grade Grade

Points

Range
of

Grade
Points

Classification

90% and above O (Outstanding) 10 9-1 0 Excellent
80% and above but less than

90o/o
A+ (Excellent) I 8<9 1" Division with

Distinction
70o/o and above but less than

80o/o
A (Very Good) 8 7<8 1't Division

Above 60% but less than
70o/o

B (Good) 7 >6<7 2nd Division

Minimum Pass Marks 60% P (Pass) 6 6 Pass with 1't
Division

Below minimum pass marks F (Fail) 0 Fail

Grade and its corresponding values. (For the courses where the pass marks are 60%)

Faculty of Agricultural Sciences (M. Sc. programs)

Grade and its corresponding values. (For the courses where the pass marks are 40o/ol

Faculty of Behavioural Sciences [8. Sc. (Clinical Psychology) & BA (Hons.) (Psychology)]

Semester Grade Point Average (SGPA):

Range of Percentage of
Marks Letter Grade Grade

Points

Range
of

Grade
Points

Glassification

90% and above O (Outstandinq) 10 9-1 0 Outstandinq
80% and above but less than

90%
A+ (Excellent) I 8<g Excellent

70o/o and above but less than
80o/o

A (Very Good) 8 7<8 l"tDivision with
Distinction

60% and above but less than
70o/o

B+ (Good) 7 6<7 1tt Division

50% and above but less than
600/o

B (Above Average) 6 5<6 2nd Division

Above 40o/o but less than
50o/o

P (Pass Average) 5 >4<5 3'o Division

Minimum Pass Marks 40o/o P (Pass Average) 4 4 Pass
Below minimum pass marks F (Fail) 0 Fail

//e-
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SGPA (Si;=51", xGiyECi

Where Ci is the number of credits of the ith course and Gi is the grade point scored as
per marks obtained by the student in the ith course. Further, G is calculated as given
below:

(c)

6=[Marks obtained in paperffotal marks of paper]x10 (The multiplication factor)

Gumulative Grade Point Average (CGPA):

CGPA= E(Gi xSi)/ECi

Where Si is the SGPA of the ith Semester and Ci is the total number of credits in that
Semester.

Formula for calculating percentage of marks;

CGPAx 1 0 (The multiplication factor)

Grace Marks:

Maximum 1o/o of total marks (Maximum to 5 marks) excluding internal assessment marks
can be awarded to a student in one academic year.

13. Declaration of Results:

(a) After the semester/year examinations are over, the Controller of Examinations shall
publish the results of those students who had appeared in the examinationspreferably
within 45 days of last paper of course examination.

(b) Each successful studenU the student placed in reappear shall receive a copy of the
Detailed Marks Certificate/ Grade Card Sheet of each semester examination.

(c) The successful students after the 4th, 6thor Sthsemester examination shall be equated in
seven ascending letter grade (P to O) and grade points from 4 to 10 on the basis of final
CGPA obtained by him/her in the 1't to 4th, 1't to 6th or 1tt to 8th semester examinations.

14. Discharge of the students from the program

The student who does not clear all the papers with in the stipulated time frame span period i.e.
duration of the program + 02 years will be discharged from the programme.

15. Re-admission

As per the chapter 2, Clause 2.4.5. of the First Ordinance of the University, if a student remains
absent, without leave of absence, from his/her classes for a continuous period of seven working
days without any valid reason, medical or othenrvise, his/her name shall be struck off from the
rolls of the University. However, the student may be re-admitted on payment of the prescribed
fee by the University from time to time, if Dean/Principal is satisfied that re-admission of the
student will not fall short of requisite percentage of the attendance.

,!t
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lf a student is re-admitted, all his previous records are revived under the current structure,
regulations and scheduled of fees.

A student, who has been rusticated or expelled from University, cannot be re-admitted.

16. Simultaneously pursuing other degree

As per the guidelines of the University Grants Commission, students will not be permitted to
pursue two degrees simultaneously. lf at any time, it comes to the notice of the University,
his/her degree will be cancelled without any prior notice.

17. Appearing for additiona! papers after award of degree

The student will be allowed to appear for additional papers available in that degree course after
the completion of course within the span period subject to attendance requirement and internal
assessment. A separate marksheet will be issued for such paper(s).

18. Other Provisions:

(a) Nothing in this Ordinance shall debar the University from amending the Ordinance and
the same shall be applicable to allthe students from the date of its implementation.

(b) Any other provision not contained in the Ordinance shall be governed by the rules and
regulations framed by the University from time to time.

(c) ln case of any interpretation, The Vice-Chancellor is empowered in this regard and his
interpretation shall be the final.

(d) This ordinance will be effective from the AdmissionsSession 2019-20.

t$_

Page 14 of 14

tb

E



I

t

tr



IIIIIIIIIII-II-IIIII

( ("

Name of the Faculty : Faculty of Science
Name of the Program : M. Sc. (Physics) SESSION 

=2019-20

a

0o

o
o
F

oo
u
!

o.

n
t6
o

Theory Practlcel lntemal Oral

Sr.
No.

Semesterl
Year

Course
Code

Nomenclat:re Theory,
Practlcal

Corel
AECd
sEc,
DSE'
GE

xo
E

oo€A

ooca
EoEo
o.
a
to
.E
oex

o0o
?6
->

toeo
ts
E
.9
atoa!o
?
ocot
To

=a
5

x
E

=

,o6
o-

aoca!cot

ooo

-
5
a
Eo
E
Eo
g
=

co
E
.9aa

-E
Eo6
o
=E
oo
E
L
g
E
a
.9
0a
L

xo
=

,o
Gr

x
G

=

,o
trA

,I
o
=ooor
=6
o
o

Whether
to bo

ofiered
undel
cBcs

(YesrNol

Schemo of
Enmlnauona

(Theory +lntemal+
Practlcal+OrrU
Theory+lntemal

+Ptactlcsu
Theory+Pracdcal

4 l/t
't7080103
17080104
1 7080105

Theorv
Theorv
Practical

CorB
Core
CorG

4
1

4
4
1

60
60

24
24

5
5

10
?o

5
5

40
40
40

16
16
16

40
NO

NO
6 17080106 Laboratorv I Praciical Core I 36 t8 6 60 24 10

t
16
I

40
20

NO
NO

[/I

17080201 Theofy Core 4 5 NO Theory+lntemalI 17080202 Theorv
Thmrv

ore 4
1

60
60

24
24

5
5

20 5
5

t0
t0

16
16

40
40 NO.

11

12
13

17080204
17080205

Theorv lore 1 4 60 24 5 20 5 't0 16 NO
NO

I tr@ry?!Otqmat
Theory+lntemal
Praclical+lntemal

ssers and its Aoolicat 'heory
q
EC 2 2 3o 12 6 't0 5 8

40
20

NO
NO

Praclical+lntemal
Theory+lntemal

ilt /il

Theory lore 1 60 24 5 n 5 10 40 16 40 NO Theoru+lnlemal
'16

17
17080302 Theorv Core 4 1 60 21 5 20 5 lo 40 16 NO

NO
17080304 LaboratoN C iore I 1 36 t8 6 60 24 10 20 10 40 16

19 17080305 Theory 12 NO
20 17080306 Theorv DSE 4 4 5 20 5 10 40 't6 NO Theorv+lnternal
21 Eleclronics - Theory DSE I 24 5 20 5 r0 40 NO Theoru+lnlemal

Nuclear Phvs
Soecl6s6Dir

CS Theorv DSE I 4
4

60
60

24
24

5
5

20 5 10 40 40
40

NO
NO

24
25
26

tv/ il

teory Core
Core

4 60 24 5 20 5 10 40 NO
NO

Theory+lntemal
Praclbal+lntemal

27
17080405

ondensed M Theorv DSE 4 4 s_o'
60

u
24

'15

5
5

20 5 10 40 16
60
40
10

NO
NO
NO

Theory )sE 4 4 60 5 20 5 t0 40 '16 40 NO
30 17080/.07 ques - lmrv DSE 4 5 20 10 NO Theorv+lntemal

Ih6ru fe Nr)
5 )n q tn N()

rania< -

10Be -

an
?s

etnrdotu G

I 36 t8 6 60 24 10

hdEmmind
end )s

ahoral6ru dra 36

G



t

T

T

I
T

I
I

I

I

t



-IITITI'IIIIITITITI 2s -12_-2^11

Name of the Faculty : Faculty of Science
Name of the Program : M. Sc. (Physics) SESSION :2019-20

Theory Theory (lnternal) Practical Practical (lntemal) Oral

Sr. Semester/ Cource
Code

Nomenclature Theory/
Practical

Corcl
AECC/
sEc/
DSE/

f

J

6
o

F

oo

o

=!
o 6

=
d
L =

o

=
G
c

G

=
or

d

=
6
L

g
o
o

Whether
to be
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under
CBCS

(Yes/No)

Scheme of Examinations
(Theory +lntemal+ Practical+Oral/

Theory+lntemal +Practical/
Theory+Practical

No. Year

GE

=

E

p

1

llt

17080101 Mathematical Physics Theory Core 4 4 60 20 5 10 40 16 50 NO Theory+lnternal

2 '17080't02 Classical Mechanics Theory Core 4 4 60 5 20 10 40 to 50 NO Thmry+lnternal

3 1 7080'103 Quantum Mechanis - I Theory Core 4 4 60 20 5 '10 40 16 50 NO Theory+lnternal

4 1 7080104 Statrstical Mechanics Theory Core 4 4 60 20 5 10 40 16 50 NO Theory+lnternal

5 17080105 Laboratory Course - I Practi€l Core I 4 36 24 60 '10 10 20 40 16 50 NO Practi€l+lnternal

6 1 70801 06 Laboratory Course - ll Practi€l Core 8 4 36 24 60 10 10 20 40 16 50 Practi€l+lnternal

7 1 70801 07 Professional Ethics and Human Values Theory SEC 2 2 30 5 5 5 20 I 20 NO Theory+lnternal

8 17080201 Solid State Physics Theory Core 4 4 60 5 20 10 40 16 50 NO Theory+lnternal

17080202 Quantum Mechanrcs - ll Theory Core 4 4 60 5 20 5 10 40 16 50 NO Theory+lnternal

10 1 7080203 Electrodynamics and Plasma Physics Theory Core 4 4 60 5 20 5 10 40 16 50 NO Theory+lnternal

11 17040204 Electronic Devi@s Theory Core 4 4 60 5 20 5 10 40 50 NO Theory+lnternal

12 17080205 Laboratory Course - lll Practical Core 8 4 36 24 60 10 10 20 40 16 50 NO Practical+lnternai

IJ 1 7080206 Laboratory Course - lV Practical Core I 4 36 24 60 '10 10 20 40 to 50 NO Practi€l+lnternal

14 170A0207 Lasers and its Applications Theory SEC 2 2 30 5 5 20 I 20 NO Theory+lnternal

il/I
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M.Sc. (Physics)

course structure under choice Based credit system (GBCS): z0lg-20

II

C

IT

I
\ ,lr 

1

SEMESTE
R

COURSE
CODE

COURSENAME L T P
Contact
hours/
week

Credits Max.
Marks

Formative
Assessment

Summative
Assessment

Core Courses
t7080101 Physics ,Z' 4 0 0 4 4 100 40 60
I 7080102 Classical Mechanics 4 0 0 4 4 100 40 60
I 7080103 Quantum Mechanics-I 4 0 0 4 4 100 40 60
l 7080 l 04 Statistical 4 0 0 4 4 100 40 60
l 7080105 Laboratory Course-I 0 0 8 8 4 100 40 60
I 7080 I 06 Laboratory Course-Il 0 0 8 8 4 100 40 60

Skill Enhancement Course

I

7080107 Professional Ethics & Human Values 2 0 0 ) ) 50 z0 30

Total Credits l8 (, t6 34 26 650 260 390

Core Courses
I 708020 l Solid State Physics 4 0 0 4 4 100 40 60
t7080202 Quantum Mechanics-ll 4 0 0 4 4 100 40 60
I 7080203 Electrodynamics and Plasma Physics 4 o 0 4 4 loo 40 60
t7080204 Electronic Devices 4 0 0 4 4 100 40 60
17080205 [,aboratorv Course-III 0 0 8 8 4 100 40 60
I 7080206 Laboratorv Course-[V 0 0 8 8 4 100 40 60

lkill Enhancement Course
l70Ro)o7 Laser and its aoolications 2 0 0 2 ) 50 20 i0

l8 0 76 34 26 650 260 390
Core Courses

I 708030 I ComputationaI Methods & programrning
0 0 4 4 100 40 60

l 7080302 Atomic and Molecular Physics 4 0 0 4 4 100 40 60
l 7080303 Course-V 0 0 8 8 4 100 40 60
I 7080304 Cc,ursc-VI 0 0 8 8 4 100 40 60

Enhancement Course

50 20 30
I 7080305

l 7080306

2 0 2 2

Matter
4 4 4

0

0 0

Elective Courses (Choose

Physics ofEnergy

two of the

100 40 60
I 7080307 Electronics - I 4 0 0 4 4 40 60
r 7080308 uclear Physics-I 4 0 0 4 4 100 40 60

III

D

r 7080309 Techniques-l 4 0 0 4 4 100 40 60
Total Credits l8 26 650 260

Courses
l6 34

r 708040 I of Nano Materials 4 0 0 4 4 100 40 60
I 7080402 Course-VII 0 0 8 8 4 100 40 60

Enhancement Course

l 7080403 0 0 t2 t2 6 150 60 90
Specific Elective Courses (Choose any two of the following specialization)

I 7080404
100

be of
4 0 0 4 4 40 60

Discipline

Condensed Matter Physics-ll

I 708040s Electronics-II
4 0 0 4 4 100 40 60

l 7080406 Nuclear Physics-ll
4 0 0 4 100 40 60

IV

7080407 Spectroscopic
4 0 0 4 4 100 40 60
t2 0 20 32 )1 5s0 220

Grand Total 66 0 68 134 100 2s00 1000 1500

qIt$1

I
)

4

100

<

390

fotal l-.lredits
330

a
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Scheme of Studies M.Sc. (Physics): 2019-20

*ft', W t rl
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Category Credits o//o

Core Course 72

Discipline Specific Elective Course 16 l6
Skill Erfiancement Course (SEC) 12 t2

Total 100 100

I
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CORE COURSES

Semester-I

1 . Name of the D

3. Course Code

2. Course Name MattremaEcal-
Physics

L T P

17080101 4 04. of Cou rse use tick 0
mar Core DSE 05. Pre-requisite SEC

an
6. Frequency Even 0 odd ( Either Every

Sem 07 Total N
use tick Semumber of Lec tu Tuto Practical

Lectures 52 Tutorials8. Cou rse D
0 Practical = 0

The course wl I teach about a f mathematical
These

o methods whi ch are used sol problemsmethods include solution ofdifferential equations,
ung n physics.

tensors and matrices, and complex variables.
9 Cou rse ob ectives

To rmpart knowledge about vanoLls mathematical tool employed to study physic S problems.
I 0. Course Outcomes (Cos)

Students will have understanding of
1. various techniques to solve differential equations
2. how to use special functions in various piyri., problems

I I Unit wlse detailed con tent
Unit- I Number of lectu res I ) Title of the it: vun ector tensors and matricesV,ector spaces Introduction, definition of
product, orthonormal

lnear vector space Linear independence, basis and dimension,basis, Gram-Schmidt orthogonalization Linear
scalar

Contravariant tensors, Symmetric and skew-symmetri
proces S, operators, Covariant and

orthogonal, Unitary and Hermition
c tensor product of tensors M,etric tensors, Matrices,Matrices, elgen values & Eigen vectors Matrix diagonalization.

Unit ) Number of Iectures 12 Title of the unit: and
F lrst order equation, second order

functions

solution
equation with variabl e coefficients, Ordinary pornt, singulararound a11 ordinary point and regular singular point, pornt, series

equation, Solution of Hermite&Lagerri"
olution of Legendre equation, Solution ofBassel ,S

functions Legendre pol
eq uations, Definitions and properties of special functions Besselynomials, Hermite polynomials and Lageurre lynomirelations. po als along with recurTence

U nlt 3 Number of Iectures I 4 Tifle of the unit: varla b lesFunction of complex variable, limit, continui and differentiafunction, Cauchy-Riemann
ty bility of function of complex variables, Analytic

Laurent's
conditions, Cauchy's integral theorem, Cauchy's integral formula Taylor'ssenes, singular polnts , residues, evaluation of residues, Cauchy's

and
evaluation of real definite integrals residue theorem, Jordan's lemma,

Unit 4 Number of Iectures I 4 Title of the unit: transforms
Founer senes, Dirichlet',S conditions, Fourier
the Founer integral

serl CS of arbitrary period, Half-wave expanslons, developmentFourier integral theorem, Fourier transforms, Properties
of

theorem, Founer transform ofDirac delta
of Founer transform, Convolution

transfonns
function Laplace transform, first and second shifting theorem,of derivatives and integral of a function, Laplaceconvolution theorem, Inverse Laplace transform by partialLls lng convol ution application of Laplace solving differential

fraction and by theorem, transform ln equations.
IEI ) Brief ofDescription self lear

II
%,n \\ NK +1'lr1

variety
ln
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13. Books

Mathematical Methods for physicists. San Diego: Academic press.
'ensors in Physics. New Delhi: Wiley Eastern.

l3' P.K. chatopadhyay. Mathematical physics. New Delhi: wiley Eastern.
4' C' Harper' Introduction to Mathematical Physics. New Delhi: prentice Hall of India.
5' M'L' Boas' Mathematical Methods in the Physical Sciences. New york: John Wiley.
6. L .Pipes and L.R. Horwell. Applied Mathematics for Engineers and physicists.
7 .M*y L. Boas. Mathematics for physicists.

8. B.S. Rajput. Mathematical physics.

9. A. K. Ghatak and L C. Goyal. Mathematical Methods for

l. G. Arfken and H.J. Weber.

2. A.W. Joshi. Matrices and T

Physicists.

**(. W b R
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1. Name of the
2. Course Name Classical

Mechanics
L T P

3. Course Code 17080102 4 0 0
of Course se tick ma4. Core (

5. Pre-requisite 6. Frequency
use tick

Even 0 odd
(

Either
Sem

Every
Sem

Practical7. Total Num ber of
Lectures = 52 Tutorials = 0 Practical = 08. BriefSyllabus:

oscillation
The diISsyllabus rntovided unrtsfour e.l. formulationLagrangian and Hamilton S principle, rigid body motion,small and Hamilton andequation, canonical andtransformation -JHamilton ocobi theory
9. o

The course aims to provide students with
principle and canonical transformation. It
rigid body motion.

an understanding of the basics of Lagrangian formulation, Hamilton,s
also gives the idea how to wdte Laaanlian and Hamiltonian for the

0.1 eCours 0utcomes (Cos)
After the successful completion of the course, students would be able to

I theunderstand formulationLagrangian and Hamilton S principle
2 write andLagrangian Hamiltonian for the rigid motion.body

thedescribe basic involved the small oscillation and related Hamilton equation.
11. Unit wlse detailed content
Unit-l Number of lectures : l4 Title of the unit: FormulationLagrangian & Hamilton ,s

Principle
Mechanics of a ofsystem particles, ofconstraints motion, generalized D Alembert'coordinates,

forcesvelocity dependent (gyroscopic dissipation function, ofApplication formulationLagrangianHamilton pri e,ncipl S on fromLagrange equati Hami Iton princ extensioniple, to non-holonomic systems
Unit - 2 Number of lectures I4 Title of the unit: Motion
Reduction to equivalent_ one body problem, the equation of
dimensional problem , classificatio'of orbits , the differential
squ?Ie law), scattering in central force field, ffr" frfri, )rgf.r,
applications.

motion and first integrals, the equivalent one
equation for orbits, Kepler,s problem (inverse
rate of change of a vector, Coriolis force and its

Unit -3 Number of lectures 13 ofTitle the unit: Small Oscillations & Hamilton
Euler equation of motion, Torque free motion
Free vibrations, Normal coordinates, vibration

ofrigid body, motion of a_symmetrical top, Eigen value equation,
of Tri-atomic Molecule, Legendre Transibrmation

Hamilton's equations of motion, Hamilton's equations from variation principle, Principle of least action.
Unit - 4 Number oflectures:11 ofTitle the unit Canonical Transformation and Hamilton-

Jracobi
Canonical transformation rtsand Poissonexamples s brackets ofEquation Angular momenfum,
Poisson Brackets relations, infinitesimal canonical Conservationtransformation, Theorems. Hamilton .J,acobiHamiltonequation S principal function, Harmonic Oscillator problem
Brief ofDescription E-learning component:
To understand basic tnconcepts detail, students materialsmay get onstudy inks.following
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12. Brief of sell'-

l.
)
a

4.

5.

www.nuclearonline. orgy'Courses.htm

To understand basic concepts in detail, students may get study materials on these links.

l3 Books Recommended

2. M. K. Pal, "Theory of Nuclear Structure,', Affrliated East_West
3. Greiner and Maruhn, ..Nuclear 

Models',, Springer, 1996.\
4. W. E. Burcham, .,Nuclear physics : An Introduction,,, Longman

Experiment",
I R.R. and PBRoy "NuclearNigam, Physrcs andTheory wi Easternley 993.Limited,

N,ew DelhiPress,

Limited,

Wesley

Group 973London,
5. R. G Sachs, "Nuclear Addison-Theory" Publishing Company, 955Cambridge,
6. K. S. Klane, Nuclear"Introductory w IndiaPhysics" Pvt.iley 2008Ltd.,

\u#t't W x.{u \r1
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Pl. Name of the

3. Course Code

2. Course Name Quantum
Mechanics-I

L T P

r 7080 I 03 4 0
of Course tick

0
Core DSE SEC5. Pre-requisite 6. Frequency Even 0 odd Either Every

7 Total
use tick Sem SemNum ber of Practical

Lectures:52 Tutorials = 08. Course Practical = 0

This course will
momenfum, time with wave mechanics,
familiar with time The students will also be made

9. Course

To give exposure about the vanous tools employed analyzeto the quantum mechanical problems.
I0. Course Outcomes (COsr)

Students will have understanding of:
L lmportance of quanhrm mechanics compared to
2. Various tools to calculate Eigen values and total

classical mechanics at microscopic level
angular momentum of particles.

I 1. Unit wlse detailed content
Unit-l Numbe r oflectures: l2 Title of the unit: General formalism of quantu m &

ations with

Unit - 2 Num,ber of Iectu res I 2 Title of the unit:
Operator ln quantum mechanics, Hermitian operator and Unitaryeigenvectors of operators, Dirac Bra

operator change of basis, Eigen values and
development

and Ket algebra, Linear harmonic oscillator coherentof states and operators, Heisenberg, Schroedinger
, states, Time

operators Matrix and rnteractive pictures, Annihilation & creationrepresentation of an operator, Unitary transformations.
Unit 3 Number of lectu res I 4 Title of the unit: momentum

Unit -4 Numrber of lectu res I 4 Title of the unit: Time
Time independent perturbation theory, non degenerate
First order Stark effect

case, first and second order perturbation, Degenerateln hydrogen The Vrariational Method: expectation value of the
case,

f Harmonic oscil lator Helium
energy application

atom, interactions.
ground state o Hydrogen atom and Vander-Waals

to the

12. Brief of self-learn
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13. Boolis Recommended

l. Schiff. Quantum Mechanics. New Delhi: Tata McGraw_Hill.
2. B. craseman and J.L. Powell. euantum Mechanics. New Delhi: Narosa.

3. S. Gasiorowicz. Quantum Mechanics. New york John Wiley.
4. J.J. Sakurai. Modern euantum Mechanics. Addison Wesley.

5' P'M' Mathews and K. Venkatesan. Quantum Mechanics. New Delhi: Tata McGraw-Hill.
6. Ghatak and Loknathan. euantum Mechanics.

7. M.P. Khanna. Quantum Mechanics. New Delhi: HarAnand.

8. v.K. Thankappan. Quantum Mechanics. New Delhi: New Age International
9. N. Zettili. Quantum Mechanics: Concepts and Applications.
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1. Name of the
2. Course Name Statistical

Mechanics
L T P

3. Course Code 17080104 4 0 0
4. of Course tick Core DSE5. Pre-requisite SEC

6. f,'requency Even 0 odd Either
Sem 0

Every
Sem 0tick7. Total Number of Lectu Practical

Lectures : 52 Tutorials = 0 Practical = 08. Brief bus:

The course is intended to provide an understanding ofthe phase space and
Bose-Einstein condensation, Ising model, random walk, Biowni# motion
which cannot be explained usingilassical mechanics pirnciptes. 

-- --

quanhrm space, canonical systems, in
and many more physical phenomenon

9. Learning objectives:

The coLlrse aims to provide shrdents with an understanding of the basics ofphase
types of system like canonical, mrcro-canonical and

space, ensembles, and different

writing partition functi for
grand-canonical system. To develop understanding ofons these systems.

10. Course Outcomes

After the successful completion of the course, students would be able tol. Understand phase space and canonical system.
2' write partition functions for the canonical, micro-canonical and grand-canonical systems.3' 

ff:H:" 
the basic involved in Bose-Einstein condensation, Ising model, random walk and Brownian

I l. U;nit wlse detailed content
Unit-1 Number of Iectures t2 Title of the unit: Basics of statistical mechanics
Phase space, Liouville,s theorem, Ensemble and Ensemble ,

ConcepJ.of equal a priori probability, statistical equilibrium,
space, Classic limit, Symmetry of wave functions.

average, The microscopic and macroscopic states,
micro canonical ensemble, euantization of phase

Unit - 2 Number of Iectures 1
,,

Title of the unit: Canonical
The mrcro-canonical ensemble theory and its application
canonical

to ideal gas of mono atomic particles;ensemble and its thermodyramics, partition function; classical idealenergy fluctuations; Equipartiti and
gas ln canonical ensemble theory()n Virial theorems, system of harmonicensemble, StatisticS of paramagnetism, The

quanfum oscillators AS canonical

classical ideal
grand canonical ensemble and significanc e of statistical quantities,gas in grand canonical ensemb le theory; density and fluctuations.energy

Unit -3 Nrumber of Iectures I4 Title of the unit: mechanical ensembles
Quantum states and phase space; an ideal gas in quantum mechanical ensembles;concepts and thermodynamic behavior of

Ideal Bose system, basic
an Ideal Bose gas Bose Einstein condensation; gas of photons (theradiation fields ) and gas of photons (the Debye filed); Ideal Fermi

Ideal Ferlnl gaS, discussion of heat
systems; the thermodynamic behavior of an

Boltzmann
capacity of a free electron gas at low temperatures Pauli parameters,H Theorem

Unit 4 Nu mber of lectures t 4 Title of the unit: Different models
A dynamical model of phase transi tions, Critical indices, Is

motion, introduction
lng model, Thermodynamic fluctuations,

to non-equilibrium processes, equation.
walk, Brownian

diffusion
random

ll.Brief Des of sel / EJearni co
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12.Books

statistical Mechanics. 2nd ed. oxford: Butterworth-Heinemann.
2. K. Huang. Statistical Mechanics. New Delhi: Wiley Eastern.
3. B.K. Agarwal and M. Eisner. Statisticar Mechanics. New Delhi: wiley Eastern.
4' C' Kittel. Erementary Statistical physics. New york: John wiley.
5' s'K. Sinha. statisticar Mechanics. New Derhi: Tata McGraw Hil.
6. Suresh Chandra. Textbook of Statistical Mechanics. New

l. R.K. Patharia.

Delhi: CBS Publishers.
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1. Name of the
2. Course Name Laboratory

Course-I
L T P

3. Course Code I 7080 I 05 0 0 8
of Course se tick ma4. Core DSE sEC 05. Pre-requisite 6. Frequency

tick marks
Even 0 odd ( Either

Sem
Every
Sem 0

Practical7. Total Number of
Lectures = 0 Tutorials = 0 Practical = 1048. Course

thisln studentcourse will thegaln practical about theknowledge fo differentworking semiconductor deviceslike photovoltaic diodecell, andphoto ofdetermination various parameters vanous rnstruments.uslng
9. Course ves:

l. To study the working principles of photovoltaic cell and photodiode
2. Determining e/m ratio, excitation potential and phase velocity

10. Course Outcomes (COs):

successful completion of the course, students will be able to
Correlate the theoretical concepts and identify its practical applications through experiments

After

11. List of Experiments

l. To determine Planck,s constant using photovoltaic cell.
2'To measure the . excitation potential of Argon using the Franck - Hettz method3' To verifu that atomic systems have discrete energy levels by iombarding electrons and observing thedifference in energy levels.
4. To determine the value of e/m using Thomson method.
5. To Study the Photo-Diode Characteristics.

f;*:,]"*-ne 
the variation of refractive index of the material of prism and to veriff cauchy,s dispersion

7. To measure the numerical aperture and acceptance angle of an optical fibre.
8' To.study the quantum tunneling effect with solid state device, e.g. tunneling current in backward diode ortunnel diode.

9' Creating Standing harmonic waves and study wavelength as a function of frequency and to find out the phasevelocity

10. Creating standing harmonic waves and measure the linear mass density of the string
12. Book Recommended

l' R' A' Dunlup' Experimental Physics: Modern Methods. New Delhi: oxford University press.

2. B. K. Jones. Electronics for Experimentation and Research. prentice-Hall.
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artment:1. Name of the
2. Course Name Laboratory

Course-II
L T P

3. Course Code I 7080106 0 0 84. of Course use tick Core DSE5. Pre-requisite

e tick
6. Frequency Even 0 odd ( Either

Sem 0
Every
SemTu Practical7. Total Nu ber of

Lectures = 0 Tutorials = 0 Practical = I04tion8. Course

In this course student will gain the practical knowledge
calibration, pn junction diode etc

about the different functions of CRO, thermocouple, its

ectives:9, Course

To determine various parameters like Boltzrnan
rrqurd etc.

constant, thermo emf, Curie temperature, velocity of sound in

1 0. Course Outcomes COs):(

After successful co n ofpletio course, willstudents be toble
Corre:late the theoretical andconcepts itsidentify practical icati onsapp through expenments.

11. List of Experiments

1. To study the characteristic ofvoltage doubler and vol
2. To measure (i) the frequency of an a.c. signal and (iCRO.

tage hipler.

i) the phase difference between the two voltages using

J To measure the Curie T of aemperature given ferroelectric material.T4. o measure the Curie ofTemperature a vengl material.magneticTo5 determine ofvalue Bol tzmann constant IVuslng ofcharacteristic PN diode.V,6. of insoundelocity uidsliq ultrasonic meterinterferometer
7. To thestudy andthermocotrple theplot betweengraph thermo VSemf temperafure.8. ofCalibration a thermocouple potentialby meter
9 To find the dielectric ofconstant quids

0 oT thecalculate time constant of a tor RC circuit.12. Book Recomm en ded

3.

4.

A. Dunlup. Experimental ModernPhysics Methods. New Delhi: Oxford Press.University
B K Jones Elec tronics fbr Experimentation and Research. Prentice-Hall.
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Semester - I
l. Name of the Department : phvsics

2. Course Name Professional
ethics and human
value

L T P

3. Course Code l 7080 I 07 2 0 04. of Course use tick Core 0 DSE 0 AEC SEC OE5. Pre-requisite
(if any)

NA

mar

6. Frequenc
v
(use tick

Even 0 odd ( Either
Sem 0

Every
Sem 0

Tu Practical7 Total Nu ofmber
Lectures : 26 Tutorials = 0 Practical = 08. Course

This course studentsprovides with the know ethicsofledge ln professional Iife Some of the fromand exampleshistory today wlifeday make the students more leresponsib theirtowards OD,professi andsocietyfamily

9. Course ectiyes:

l. To develop ethical and human values in students
2' To deverop the responsibirity in students at professionar and societal levels

Course Outcomes (COs):10.

I

2

The students will understand the values of andethics moral values deeply
The students will be to take anddecisionsstrong theirperform duties onASresponsibly professional.I1. Unit wlse detailed CO tenn t

Unit-1 Number of lectures I2 Title Humanunit:of the Ethics and values

Animal ethicsEnvironmental E thics

torelated

Personal

Unit - 2 Number of lectures t4 ofTitle unit:the Professional Ethics &

ibititi

eedN and ofImportance fespro srona eth GoalCS, DiS, of Labour IRBgni ty & functilts Aons, uthorship
ous and CulReligi tural Values, of FaImportance am ly Guidance to Genderyoungsters, Equality

Respons CS towards and R VSafety sk, v/sInoluntarv voluntary Risk, forDesigning/Research SBenefiRisk, Ana afetylysis, Accidents Disaster ethics,
Ethics in Media and Technology, Resc.arch Ethics, Intellcctual property Rights.
12. Brief of self learni / EJearn
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https:/&outu.be/hizA rZG-bU

1 Books

3' Professional Ethics antl Human values by prof.D.R.Kiran-Tata 
McGraw-Hi ll _ z0l3

I.

2.

Prof.A

Values

Ethics and Moral S by .R.Aryasri, Maruthi Publ ications.Professional Ethics ancl Llurnan A.by R.KalilAlavudeen, Rahman M.andUni JayakumaranScienceversity Press
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Semester-Il

1. Name of the
2. Course Name Solid State

cs
L T P

3. Course Code 1708020t 4 0 0
of Course tick mar4. Core DSE 0 SEC5. Pre-requisite Physics at

level
6. Frequency

use tick mar
Even ( odd 0 Either

Sem
Every
Sem

Tutori Practicalof Lectu7. Total Number
Lectures : 52 Tutorials:0 Practical = 08. Course

SThi willcourse deepen your of the differentunderstanding oftypes structurescrystal and that will tohelp youeltheanalyze mechanectrical, cal andoptical, magneti of thepro,perties solids.
9. Course ob

2' To study the basic of origin of band gap in different types of sorids.
3. To analyze the electrical and thermal properties of metals.
4. To understand the diamagnetic, andparamagnetic

ESferromagnetic of theproperti materials
oT5 familiar thWIget supercon ducting omenon andphen applications.

1. To study the basics of crystallography

Course Outcomes (COs):10.

l' have a basic knowredge of crystar systems and spatiar symmetries

' ;Xffi::Tj"'*concept 
of reciprocal space and be able to use it as a tool to know the significance of

3' be able to calculate thermal and electrical properties in the free-electron motiel
4' know the fundamental principles of semiconductors, including pn-junctions, and be able to estimate thecharge carrier mobility and density
5. know basic models of magnetism
6. be able to outline the importance of solid state physics in the modem society

After successful completion of the course, students will

II Unit wrse detailed content
Unit-l ofNumber Iectures t2 Title of the unit: Structure

ofonRecapitulati basic Bravaisconcepts Primitivelattice, Privectors mitiV€, conventional and -SeitzWignerunit cells, structures andCrystal lattiCCS with Latticebasis, andanes Millerp indices Simple sfrucfures-crystalchlSodium Coride eslum chloride, andDiamond, Zinc-blende structures Determination of structurecrystal bydiffraction, andlatticeReciprocal Brillouin zones (, ofexamples andbccSC, lattifcc ces LaueandBraggofformulations x diffiactiorr-ray a theirandby crystal Laueequl valence, equations, Ewald construction,Brillouin interpretati o[, andCrystal atomic structure Structurefactors, factor of the bcc and fcc latticesmethodsExperimental of structure ofanalysis: Types probe thebeam, Laue, androtating crystal powdermethods.

Unit - 2 umN rbe lof resectu 2I mics and thermalLatticeunit:Title of eth

vibration Vibrations

vibration

Classical lattiof CCtheory c(harmoni approximati ofon) withcrystals cmonatomi S.basiDispersion Firstrelation, Brillouin velzone, TwoGroup atomsocity basis-per primitive ticalacous and opticalmodes; ofQuantization attice Phonons Phonon Inelastimomentum, c of neutronsscatteringThermal byLattice heat Normal of states ln one and three

roff1t1 rlr 1

its

NK$

singg
Pencil



lil

ll

lil

lf

tl

,l

I

I

I]

I



elrl\x.r\lffi1'r

I
T

I
T

T

I
I
I
I
T

T

I
I
I
I
I
T

I
I
I

Unit - 3

ofModelsdimensions, andDebye EffectsEinstein; todue anharmonic crystal Thermalinteractions, expansion.
Number of Iectures I4 Electronic of solidsofTitle unit:the

and BCC structures.

energy,

Kronig

boundary,

Free electron model lngas three dimensions: ofDensity Fermistates, Effect of Heatof temperature,thecapacity electron gas heatExperimental of metalcapacity Thermals, effective Electricalmass,and Ohm' lats wconductivity Hall Failureeffect; theof free electron modelgas and Band of solidstheory
Periodic potential and Block's theorem, w,Penney avemodel, ofequation electron ln aolutionS periodictheof central potential,equation, Approximate nearsolution zonea extendedPeriodic, andzone reducedschemes of bandenergy Numberrepresentation, of lnorbitals an Clasenergy band, sification intosemiconductors metals,and Tinsulators ight methodbinding and its SCtoapplication

Unit - 4 Number oflectures:14 Title of the unitr Superconducti vity

ofDescription component
For understanding the basic concepts in detail
https ://ocw. mi t. edu/courses/physics/

, students may get the study materials from these E_learning links

https ;//nptel.ac. inlcourses/t I 5 I 05099/

https ://nptel.ac.in/course sl I I 51041 09 /
3I .Books Recom ended

2. Solid State physics by Neil w. Ashcroft and N. David Mermin
3. Applied Solid State physics by Rajnikant
4' Solid State Physics: An Introduction to Theory and Experiment by H. Ibach and H. Luth
5. Principles of the Theory of Solids (2nd edition) by J. M. Ziman

6' Solid State Physics by S.o. Pillai, "New Age International publishers,,.

1. Introducti on to Solid State physics (7th edition ) by Charles Kittel
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1. Name of the
2. Course Name Quantum

Mechanics-Il
L T P

3. Course Code 17080202 4 0 0
4. of Course use tick Core ({) DSE 0 sEC 05. Pre-requisite 6, Frequency Even ( odd 0 Either Every

use tick Sem Sem7. Total Number of Tu Practical
Lectures = 52 Tutorials = 0 Practical = 08. Course D

The students will be made
particle systems, etc.

familiar with advanced topics such as approximation methods, scattering theory, many

9. Course Ob ectives:

T,o tmpart knowledge of quantum mechanics for sol relevant physicalvlng problems
10. Course Outcomes (COs):

Students will have understanding of:

1. approximation methods, scattering theory, etc

2. Importance of relativistic quantum mechanics compared to non-relativistic quantum mechanics.
1 1 Unit wtse detailed con tent
Unit-I Number of lectu res I 2 Title of the unit: methods
WKB Approximation WKB method for problems, Application
method for three dimensional problems,

to barrier penetration, WKB
T irne-dependent perturbation theory: General expresslon for theprobability of transition from one state to another, harmonic perturbation, F,erTnl golden rule, selectiadiabatic and sudden

S on rule,

Unit 2 Number of lectures I 4 Title of the unit:
General considerations; kinematics, wave mechanical picture, scattering amplitude
section, Green S function for

differential and total
scattering, partial wave analysis: asymptotic behaviour ofpartial waves, phase shiftsscattering amplitude ln terms of phase shifts, cross -S ections, optical theorem, phase shifts and its relationpotentia effecti VE range theory application low

to
to energy scattering; resonant scattering, Breit Wigner formulafor one level and two levels, non -resonant scattering-wa and

Square-well,
VE p-wave Iesonances, exactly soluble problems;Hard sphere, coulomb potential, Born approximation its validity Born

Unit - 3 Number of Iectures I 4 Title of the unit:
Many-particle Schrodinger waVC equation, identical particles Physical meanlng of identityindistinguishability principle ofand its collsequences exchange operator, Symmetric and anti-symmetricconnection between spln, metry and

wave functionssym statistics Fermions and bosons Spin and total wa've function for a systemof two spm partic IES, Pauli exclusion principle and Slater determinant,
helium atom (para- and orthohelium)

Application to the electronic system of the

Unit - 4 Number of lectures: I2 Title of the unit: Relativistic quantum mechanics and
radiation

Klein-Gordan Equation, Dirac Equation and tS plane wave solution. transition probabilityity for induced CMISS dipo,le, forbi dden selection rules.
Transiti on probabi o[, electric transiti ons,

for absorption,

12. Brief of self

,urffi1.s NXN a l11
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l. Name of the artment: rcs
2. Course Name Electrodynamics

& Plasma Physics
L T P

3. Course Code 17080203 4 0 04. of Course use tick mar Core (0 DSE 0 sEC 0

Unit - 3 N
agnetic and Radiation by

5. Pre-requisite 6, Frequency Even ( odd 0 Either Every
Sem 0

an use tick
7 Total Number

Sem
of Lectu Practical

Lectures :52 Tutorials :0 Practical :08. Course n:

This course alms to provide students with an introduction to the principles
and magnetic

and behaviour of dynamical electricsystems, and a theoretical foundation ln classical field theory. Plasma physics issubject for a large number of research an rmportant

learn
areas learning outcome for this course ts for the students tothe basic principles and maln equations ofplasma physics at introductoryof broad applicability

an level, with emphasis on topics

9. Course O ves:

To apprise the students regarding the concepts of electrodynamics
working understanding

and its use ln varlous situations To have aof the elements of Plasma Physics
of charged particles

on topics including: Basic plasma properties; Motionln magneti fierld Plasma wa'ves and kinetic representation ofplasmas

10. Course Outcomes (COs):

1. Demonstrate and understanding of
2. Know and use methods of solution ,

'the 
use ofscalar and vector potentials and ofgauge invariance

of Poisson/Laplace equation
3. Know and use principles of Lorentz covar.iant formalism
4. Know about radiation fields of moving charge

5. Gather basic understanding of plasma state essential for higher studies.
1 I Unit wtse detailed content
Unit-1 Num ber of lectures I 4 Title of the unit: Electrostatics
Electri Field, Gauss Law, Differential form of Gauss Law, ElectromagneticMaxwell S equations of

scalar and vector potential S,ln terms scalar and vector potentials Non uruqueness of Electromagneticconcept of Gauge, Lorcntz potentials andgauge and coulomb gauge Boundary value problem, Poisson and LaplaceSolution of Laplace equation in Rectangular coordinates, Green
equations,

conditions, Formal luti
S Theorem, Dirichlet and N,eumann boundarySO on of boundary value problem with Green S function, Electrostaticenergy density potential energy and

Unit - 2 Num ber of lectures t2 Title of th nit:e u Method of
The method of electrical images. Po int charge near an infinite grounded
near polnt charge: When the sphere is at

conducting plane, Spherical conductor
charge

zero potential or earthed, insulated conducting spherewhen the sphere IS kept insulated and calTres
near a polnt

total charge e, Point chargefixed potential, Conducting iphere uniform
near a conducting sphere at

S ln a electric field.
umber of lectures : 14 Title of the unit: Electrom Wraves

Wave

Wave

Reflectionequation, and Refraction of atWAVCSelectromagnetic a interfaceplane between dielectrics,aw ve lnon a and medi Fresnel Brewster's

alrl
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L Irt

andTE modesTM in vewarectangular guides; Moving point Retardedcharges, Lienard-potentials, Wiechartforpotentials point fieldsThe ofcharge, mov lng Totalcharge particles, radiatedpower aby point charge:
SLarmor' andformula relativistic generalization

Unit - 4 Number of lectures : l2 Title of the unit: Plasma

Derivation ofElementary concepts, moment from BoltzmannEquations PlasmaEquation, Oscillation, Theoryof simple Electron oscloscillation, ation 1n Electronicplasma, whenoscillations motionthe lonsof IS alsoconsidered. Derivation of oscillationplasma Maxwell'suslng ofequation, Propagation wavesElectromagneticln aplasma fieldcontaining magnetic ofQuasi neutrality plasma, Debye Plasmashielding distance, productionand of theheating Confinementplasma, ofplasma, instabilities.plasma

12.Bnef of self

http: I / notel .ac .in/ syllabusl 9 5 I 02023 I
https://nptel.ac.in/courses/ I I 5 I 02020/

notes/l\4lT I 6_522 S I S_Lecture g.pdf

B13. ooks Recommended

l. Classical Electrodynamics by J.D. Jackson.

2' lntroduction to Electrodynamics by A. z. capriand p. v. panat.

3. Electrodynamics by S. p. puri.

4. Introduction to Electrodynamics by D. J. Griffiths.
5. Introduction to plasma physics by F. F. Chen.

6. Inhoduction to plasma Theory by D. R Nicholson.
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t:1. Name of the
2. Course Name Electronic

Devices
L T P

3. Course Code 17080204 4 0 0
4. e of Course use tick Core DSE 0 SEC5. Pre-requisite Physics at

graduation level
6, Frequency

use tick marks
Even ( odd 0 Either Every

Sem
Practicalof Lectu7. Total Number

Lectures :52
Tutorials = 0 Practical :08. Course n:

courseThe is intended to provide theof electronicunderstanding devices 1nused the current semiconductorIt caters toindustry andundergraduate studentsgraduate with a diverse lnbackground andScience,ThePhysics. course theprovides students thewith basic Sic behindphys semiconductor ofmaterials, typesthand reasonesemiconductors, thefor ofdominance silicon in elthe ectronics The course alsoindustry coversthe basics of devices with onS theiremphasi electronic stics.characteri devicesOptical like solarLEDs, lasers,theirandcells, will alsoproperties be ained.expl

9. Course O
l. To study the basics of electronic components
2. To study the basic concept and characteristics of electronic devices and circuits.
3. To o,bserve the characteri ofstics calopti devices ke lasersLED, Soand ,lar cells

T4. o wlfamiliar rhget the d fferent number andsystems gateslogic
Course Outcomes (COs):10.

l.
2.

J.

4.

5.

Apply the concept of semiconductor physics
Apply the concepts of basic electronic devices to design various electronic circuits
Understand operation ofdiodes, transistors in order to design basic circuits
Analyze electronic circuits

various practical applications
Design small and large signal amplifier circuits fbr

After successful completion of the course, students will be able to

II Unit wlse detailed content
Unit-l Number of lectures I4 unit:ofTitle the Basic Semiconductor Devices

Voltage,

diodelunctionp-n ofCapacitance unctionsp-n J switching diodes, &Clippers Clampers, Photoconductors,photodiode, dilight andodesemitting iquid Jdisplacrystal FieldunctionY, Effect Transistor cBasi(JFEr)&structure offOperation, pinch Svoltage, endedingle of JFET oltVgeometry Ampere chamcteristic, TransferCharacteri JFETstics, AS Switch and MOSFE T:Amplifier Enhancement MOSFET ThresholdMOSFEDepletion T of n&companson Channelp FET S 4CR, layer pnpn diodeTunneldevices,
Unit - 2 Num ofber lectures ,I Title of the Devicesunit:

Cell:

conductor,

Radi ative and non radiative Solar bas lctransitions, radiationcharacteristics, effects filland factor Lightresistancedependent (LDR ), PINphotodiodes, metal semldiodes, avalanche photodiode, Lightdiodesemitting (LEDs semiconductor), diode Photolasers, transistor,

Unit - 3 Number of lectures:14 Title of the unit: Operational Amplifier

amplifier,

fier,

Differential CircuitAmplifier: dualconfiguration, balancedinput differentoutput Nand on-Invertinglnputs,inverting CMRR, Operational BlockAmplifiers diagram, closeandopen loop configuration,& invertingnon o-rnverting withampli 'p-amp feedback Vnegative senesoltage ofEffectfeedback, onfeedback closedvoltageloop galn, Input resistance, bandoutput offsetwidth, output voltage, ofMeasurements Op
Dcation: and.C C.A. summi scal and A fier

Ir1ruSlrt
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Integrator, Differentiator, , Electronic analog computation comparator

Unit - 4 umN ber Iecturesof t2 Title of the unit: Circuits

(K-map)

Vranous Number theirand arithmeticsystem numberbinary 2 Ssystem, Octal numbercompliment, system,malhexadeci number BCDsystem, Excess-3codes, codes OctalGray codes, Hexadecimalcodes, andcodesASCII Digital aof(binary operation thesystem, ORLogic system, ANDthegate, the NOTgate, gate,excthe lusive OR De M,gate, S theorgan NAND andlaws, NOR diode- transistor Modified DTLgates, gates,
chigh logi (HrL ) gates, transistor-transistor logic (TTL) gates resistanceoutput stortransistages, logicTL(R direct) logic, trans storcoupled LDCT(logic emittergates,) coupled (ECLlogic i\r[r TOSFEgates,) Digitalcircuits, MOS CM Socomplementary ( logic ofcompanson familogic Iies, toKamaugh-map upfour variables and its applications

12. Brief of self-learni / E-learn nent
For understanding the basic concepts

httns ://ocw. mit. edu/courses/nhvsics/

in detail, students may get the study materials from these E-learning links

https://nptel.ac.in/courses/l l7l 07094/

13. Books Recommen ded

l. J. Millman and c. c. Halkies, Integrated Electronics. Tata McGraw-Hill.
2. R. P. Jain. Modern Digital Electronics, Tata McGraw Hills.
3. Malvino and Leach, Digital Electronics.

4. S. M. Sze, Semiconductor Devices: physics and Technology.
5. Ramakanth A. Gayakwad, op-Amps & Linear rntegrated circuits.2d ed. 199r.
6' A'P' Malvino and Donald, Principal and Application in Electronics. Tata McGraw-Hill
7. Thomas L. Floyd. Digital Electronics. New Delhi: person.

8' 
fi;?;rl;Ifi"k 

and w.D. cooper, Modem electronics Instrumentation and Measurements Techniques, New

9. J. D. Rayder, Fundamental of electronics.
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1. Name of the artment:
2. Course Name Laboratory

Course-III
L T P

3. Course Code 17080205 0 0 8
4. of Course use tick mar Core DSE sEc5. Pre-requisite

use tick
6. Frequency Even ( odd 0 Either

Sem
Every
Sem

Practical7. Total Num ber of
Lectures:0 Tutorials = 0 Practical = 104

tion8. Course Des

In this stucourse willdents cticalpragain aboutknowledge various ctorsemicondu and optoelectroniclikedevices MOJFET TSFE etcLED useand of forop different arithmetic operations.
9. Course

To use op amp for different arithmetic operations, square, ramp generator and wein bridge oscillator

To study the characteristics of JFET, MOSFET, Solar cell

Course Outcomes (COs):10.

,t-:f,:::" 
the theoretical concepts and identify its practical applications through experiment procedure and

After successful completion of the course, students will be able to

11. List of ments

l' To study the characteristics ofJunction Field Effect Transistor.
2' To study the characteristics of Metal oxide Semiconductor Field Effect Transistor
3. To study the characteristics of scR and its application as a switching device.
4. To use Op-Amp for different Arithmetic Operations.

5. To use op-Amp as Square, Ramp Generator and wien Bridge oscillator
6. To study the characteristics ofa solar cell and calculate its fifl factor.
7' To design an (i) inverting amplifier and (ii) non-inverting amplifier, of a given gain usingoperational amplifier.

8. To use Op-Amp as Full Wave Rectifier.

9. To study the characteristics of optoelectronics Devices (LED, photo_detector).
10. To design combinational Logic Circuits.

12. Book Recommended:

AR. Dunl mentalup Experi CS: ModernPhys NMethods ew Delhi UniOxford Pressversify
B2 K. onesJ Electron lcs for andonExperimentati Research. Prentice-Hall
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1. Name of the t:
2. Course Name Laboratory

Course-IV
T P

3. Course Code 17080206 0 0 8
4. of Course use tick Core DSE 0 SEC5. Pre-requisite 6. Frequency

tick mar
Even ( odd 0 Either

Sem
Every
Sem

Practical7. Total Number of Lectu
Lectures = Tutorials = Practical = 1048. Course tion

Through this course-student will gain practical knowledge about solid state practicals like two probemethod, four probe, Hall eff'ect, electrical analogues of crysial lattice. They will atso get a basic idea aboutLASERs.

9. Course ectives:

To calculate the energy gap of semiconductor,
To determine the wavelength and thickness of

charge carrier concentration and type ofsemiconductor,
wke using Lasers

y and compare it with theory
To study the mono atomic and di-atomic lattice practicall

. Course Outcomes (COs):10

After successful compretion of the course, students wilt be abre to
correlate the theoretical concepts and identify its practical applications through experiment procedure andresults.

I l. List of Ex eriments

2' To study Hall effect in semiconductor to determine Hall voltage, concentration of charge carriers and the typeof semiconductor etc.

3. To measure the band gap of Germanium using four probe method.
4. wavelength measurement of LASER using diffraction grating.
5. To study conductivity of thin film by four probe method.
6' Study of dispersion relation for the mono-atomic lattice - comparison with theory.
7' Determination of cut-off frequency of the mono atomic lattice
8' study of the dispersion relation for the di-atomic lattice - acoustical mode and optical mode energy gap.Comparison with theory.

9' To measure the thickness of thin wire and width of slit using He-Ne/Diode Lasers.
10. Determination of ionization potential of mercury

l. Two probe method for resistivity measurement.

12. Book Recomm ended:

3' R' A' Dunlup. Experimental Physics: Modern Methods. New Delhi: Oxford University press

4. B. K. Jones. Electronics for Experimentation and Research. prentice-Hall.
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r .II
1. Name of the
2. Course Name Lasers and its L T P

3. Course Code 17080207 2 0 0
4 of Course use tick Core DSE SEC
5. Pre-requisite Physics at

graduation level
6. Frequency

use tick mar
Even ( odd 0 Either

Sem
Every
Sem

7. Total Number of Practical
Lectures:26 Tutorials = 0 Practical:0
8. Course Desc

This course provides an introduction to the fundamental principles governing the operation and design of
coherent light sources and applications oflasers.

9. Course ectives:

To provide students a thorough understanding of the fundamentals of lasers: their unique properties, their
operations and their applications.

10. Course Outcomes (COs):

will the withstudents knowtheequlp of ahow coherent is andledge tecthe ,hnilight generated amp ified, ques
behind different lasers and of lasers tndesign, applications spectroscopy, chemistry medicine, biology
mili otherand areastary

10. Unit wise detailed content
Unit-1 Numbef of lectures : 12 Title of the unit: of Lasersand

toIntroduction SERsLA Interacti on of with matter insteiE SnLight of stimulated Calculationemission,
Einsteinof coefficients, ,levelJPopulation and 4-levellnverslon, ofsvstem system, components LASERs,

oModes LASf ER and waves modesTransverse ofcavity standing Laser Continuous and Lasers.Cavity pulsed
ES Laser:of D irectional andCoherence Monochromatic

Unit - 2 Title of the unit: ofLASERs and

Pulsing Techniques: Cavity dumping, e - switching, Mode locking.
Types of Lasers: Solid State LASERs (Ruby LASER & Nd:yAG LASER), Atomic and Ionic Gas LASERs
(He-Ne LASER & Argon LASER), Molecular Gas LASERs (C02 LASER & N2 LASER), Chemical LASERs
(Iodine LASER & Excimer LASER).
Some contemporary Laser applications: Medical, Defense and Transport usages, LIDAR technique, Intemet
of Thing sensors, rocket navigation, communication, LASER spectroscopy, barc-ode processing, printing.

/ EJearningll. Brief of self

https://ocw.mit'edu/resources/res-6-005-understandingJasers-and-fiberoptics-spring-2008/laser-fundamentals-
it

04

12. Books Recommended

l. A.K. Katiyar, C.K. Pandey, Manisha Bajpai, Fundamentals of Laser Systems and Applications, Wiley
2. Dr M N Avadhanulu, Dr P S Hemne, An Introduction to Lasers: Theory and Applications, S Chand.

3. K Thyagrajan, A Ghatak, Lasers: Fundamentals and Applications, Springer.

uvf,o\$ NK-| t Irt
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Semester-III

1. Name of the artment
Course Name

Methods &
tational L

Course Code I 708030 1 4
4. of Course use tick mar SEC5. Pre-requisite F'requency

use tick marks
ven 0 odd (

Practical. Total Number of
=52 rials = 0 =08. Course Desc

1nproblems needS beto SOphysic ved uslng computational Thistechniquess course will teach studentsobtainto solution to of lnearsystem uati differentialeq ons, etcequati ons, usrng methods.computational
ectives:Course

o the basicrmpart of andknowledge Ccomputers Toprogrammmg. aboutexposuregive various computationalto solve advanceph,yslcs using computer programming languages.

Course Outcomes (COs):10.

Students will have understanding of:

L. C language

ousvarl methodscomputationa like bisect lon Eu er, Nmethod, andewton-Raphson tousefulRanga-KuttaSolVC research blemspro

11. Unit wise detailed content
Unit-1 Number of lectures = 14 of the unit: inC

constants variables and data datatypes andmput controloutpnt structures if and switchwdo hilewhile, and for statements to statementgo functions arrays pointer structuresof structures unlons fil operations, of C-Examples ofwriting programmlng methods,computational
Unit - 2 umber of lectures : t2 of the unit: Roots Eof uations

of quadratic Limits realfor ofroots a polynomial Bisectionequation Falsemethod, positionmethod and Newton methodRaphson for roots of thefinding equations.

Unit - 3 umber of lectures = 14 of the unit: Linear
andvalues vector ofmatrix,-lnEigen VETSC aof matrix- determinant solution of linear ofsystems equations-

SGaus e mlnatlon and pivotal condensation methods.

nit-4 umber of lectures: l2 of the unit: Ir and differentiation
onerule-Sirnpson's ofsolution-third) differentialordinary methodEulerby andKuttaRunge Monte-Carmethods, lo Simulation and its applications

of self learn t12. Brief / E-learnin o
b

13. Books Recommended

u,tl$ & lrt
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1. Name of the
2. Course Name Atomic and

Molecular
L T P

3. Course Code 1 7080302 4 0 0
4. of Course use tick Core DSE SEC5. Pre-requisite 6. Frequency

use tick m
Even 0 odd ( Either

Sem
Every
Sem

Practical7. Total Number of
Lectures :52 Tutorials = 0 Practical = 08. Course

Matter,
andAtom aremolecule the fundamental unit for all matters ln unlverse. whatever the madels ofstates,atoms. The o allf mattemproperties are thegoverned electronicby ofstructure andatom molecule haveTheyindividual ike elproperties ectronic, andmagnetic optical arewhichproperties different fromquite the collectiveofproperties madematter atomsof and molecules This course will knowtheenlighten of andatomsledge

andmolecules build theup knowpre-requisite allfor sclenceledge and field.englneenng
9. Course Ob

sron spectroscopy and atomic absorption spectroscopy; Optical

2.

J.

4.

5.

Molecular spectroscopy

Theory of magnetic energy, Anomalous Zeeman'seffect and Landue splitting factor
Molecular Spectra of diatomic molecules Vibrational and Rotational energy levels.
To learn basics of NMR & ESR.

I Comparing between atomic emis
spectroscopy, Atomic spectrum

Course Outcomes (COs):10.

state and explain the key properties of many el
principle.

ectron atoms and the importance of the pauli exclusion

2' explain the observed dependence of atomic spectral lines on externally applied electric and magnetic fields.3' state and justifu the selection rules for various optical spectroscopies in terms of the symmetries of molecularvibrations.

I1 Unit wrse detail ced ontent
Unit-1 umN ber of lectures I4 Title of the unit: Atomic

statesQuantum of one electron atomicsystem, orbitals, QuantisationSpace Sand tem -Gerlach experiment,Pauli S onexclusi ofspectrumprinciple, He atom and L-SHeisenbeg and -JJresonance, terms ofcouplinganduivalenteq non valent-equi electron Breit' Satom, Normal andScheme, Anomalous Zeeman Paschen-effect,Back effect and Stark effect, Hyperfine ofStructure lines: Isotope Nuclear andeffects, pln Hyperfinesplitting, andRatioIntensity determination of Nuclear spm.
Unit - 2 Number of lectures : l4 ofTitle uthe nit: Microwave, andInfra-Red Raman

ofmoleculTypes Diatomic9S, ASMolecule rotator tSrigid andlevel,energy intensitiesspectra ofspectral lines,effect fo tutisubstiisotopic Diatomion, molc ASecule non d rotator V-rrgl diatomi c molibrating of aecule energydiatornic molecule, HarmonicSimple Anharmonic oscillator cDiatomi v Rotator.ibratingExperimental Ramanforarrangement S Classicalpecfta, of Ramantheory effect, Quantum of RamantheoryRamaneffect, MandSpectra olecular Stmcture.
Unit - 3 Number of reslectu t2 ofTitle unit:the Electro ntc of Diatomic Molecules

Vibrational

ibration

The ABorn-Oppenheimer pproximati OD, Coarse Structure: Pro,greSSlOnS, of VibrationallntensitvElectronic FranckTheSpectra: -Condon nDissociatioPrinciple, an DissociatiEnergy on RotationalProducts, Fineofstructure VElectronic Transitions The Fortrat Electronic structure fo

a/r 1upffirs $
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1. Byron S. Gottfried. Schaum's outline of
McGraw-Hill,l99l.

Theory and Problems of Programming with C. New Delhi: Tata

2' suresh chandra' Application of Numerical Techniques with c. New Delhi: Narosa publishing House, 2006.3' Brain w' Kemighan and Dennis. M. Ritchie. The c Programming Language. 2nd ed. New Delhi: prentice-Hall of India, 1988.

4. E. Balagurusamy Numerical Methods. New Delhi: Tata McGraw-Hill, I 999
5 A.K. Ghattak, T C. Goyal and S.J Chua. Mathematical Physics. New Delhi: Macmillan, I 995
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1. Name of the
2. Course Name Laboratory

Course-V
L T P

3. Course Code l 7080303 0 0 8
of Course4 tick Core DSE SEC5. Pre-requisite 6, tr'requency

use tick
Even 0 odd ( Either

Sem
Every
Sem7, PracticalTotal Number of

Lectures : 0 Tutorials = 0 Practical = 1048. Course

Many ,lems lnprob need to bephysics solved computationalusrng Thistechniques. willcourse theyougiveknowpractical howof otoledge ,btain solutions to of linearsystem differentialequations, etc.equations, uslngmethodscomputational

9. Course

To the basic knowlrmpart ofedge Candcomputers Toprograrnmlng. glve aboutexposure various computationalsolto vetechniques physics advanceusing procomputer glammlng languages.
10. Course Outcomes

Students will have understanding of:
l. C language and MATLAB
2' various computational methods like bisection method, Euler, Newton-Raphson and Ranga-Kutta useful tosolve research problems.

I1. List of

l' To perform Matrix summation, subtraction and multiprication.
2' To find the root of algebraic equation using bisection method.
3' To find the root of algebraic equation Newton Raphson method.
4. To find the root of algebraic equation using Muller method.
5' To fit a straight line through given data using Least square method.
6. To fit the given data using polynomial fitting.
7. lnterpolation and extrapolation using Lagrange method.
8' To perform Numerical differentiation using Newton,s method.
9. MATLAB: Digital Signal processing.

10. MATLAB: Solving Ordinary Differential Equations.
I l. MATLAB - Matrix operations.

12. Book Recommended:

and Michael ware. Introduction to MATLAB. Brigham young University,
Applications of Numerical rechniques with c.: New Delhi: Narosa,2006.

vinay K. Lngle and John G. proakis. Digital Signal processing Using MATLAB. pws
Publishing, 1997.

Lez, Richard E. woods, and Steven L. Eddins, Digitar Image processing using MATLAB.
Prentice-Hall,2OO3.
Learning MATLAB - The MathWorks, lnc., 1999.

4

5

I

2

J

Ross L. Spencer

Suresh Chandra.
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Pl. Name of the
2. Course Name Laboratory

Course-VI
L T P

3. Course Code I 7080304 0 0 8
of Course se tick4. Core DSE SEC5. Pre-requisite 6. Frequency

use tick
Even 0 odd ( Either

Sem
Every
Sem

Practical7. Total Number of
Lectures = Tutorials = Practical = 1048. Course

Through this course student will gain
and some spectroscopic terms.

knowledge about magnetic properties of samples, particle counters

9. Course ectives:

To determine Lande,s g factor and to study Zeeman etfect

To study the principle and working of GM counter

To determine the hysteresis loss magnetic samples
. Course Outcomes (COs):10

After successful completion of the cou
Corelate the theoretical concepts and
results.

identify its practicar applications through experiment procedure and

rse, students will be able to

11. List of

2. To study Curie temperature of magnetic materials.
3. Dielectric constant and curie temperature of ferroelectric ceramics.
4. To determine the wavelength of LASER using Michelson interferometer.
5' To study the magnetic hysteresis (B-H curve) and calculate the retentivity, coercivity and satt,ationmagnetization of a material using hysteresis loop.
6. To study the characteristics of G.M. Counter.

1 J" !r9 the end point energy of given source using G.M. Counter.
8. To find.the absorption coefficient of given material using G.M. counter.
9. To Study Zeeman effect.

for an electronfactor10. To find the value of Lande's Electron Resonance.

1. To study Quincke,s method

t2 okBo Recommended:

5 A.R. Dunh.rp. Experimental cS: ModernPhysi NMethods. ew Delhi Oxford Uni Press.versity
6 K.B. J,ones. Electronics for andExperimentation Research. Prentice-Hall.
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http://npte1. ac.inlsyllabus/95 I 02023l

https ://www.ks. uiuc. edu/Services/Class/pFlyS4 8 0/qm_PDF/QM_Book.pdf

13. Books

12. 
Quantum Mechanics (2nd edition) by B. H. Bransden and Joachain

3. Introduction to euantum Mechanics (2nd edition) by David J, Griffiths
4. Quantum Mechanics by A. K. Ghatak and S. Loknathan
5' A Textbook of Quantum Mechanics by p. M. Mathews and K. venkatesan
6. Quantum Mechanics (3rd edition) by S. Gasiorowicz

l. Quantum Mechanics (3rd edition) by L. I. Schiff

u{tfn ..NX$ b \rt
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Semester - III

1. Name of the P
. Course Name Physics of L T P

Course Code 1 7080305 2 0 0
of Course use tick 0 0

Pre-requisite Frequency
use tick marks

ven 0 ( very

Tutori Practical. Total Number of Lectu
26 utorials = 0 -0

Course

course will focus on the underphysical principles ymg itASSCSSprocesses,energy useS and forpotentialfor transport, and The ofndustry thesebuildings. application forprinciples fromenergyharvestingwillsources also be discussed.

Course ves:

o teach thestudents fundamenta andlaws calphysi thatprocesses thegoverns sources, andextraction, storage,of energy

10. Course Outcomes

l. Understand how physical principles influence energy use.
Understand how to solve the problem of energy demand using various alternatives

I1 U wlsenit detailed content
nit-1 umber of lectures : l2 of the unit: and its uses

and the ChalLiteracy Mechanicallenge: andenergy transport, HeatElectromagnetic thermalandenergy
nquantizationenergy andquanhrm, Entropy lntemperature, chemicalEnergy andsystems processes

Phaseenglnes, change conversion Nuclearenergy Nand fiuclear andSSlONbinding fusion power Energy
on.conservatiEnergy on andgeneratElectricity transmi thession: Clirnategrid, change.

Unit - 2 mber of Iectures = I4 of the unit: Sources of
ossilanreactors d B Fradiation, fuelsoenerg'y Carbonand fo A1ternativeotprint, Harvestin SolarEnergy l}oglobal o Solarfuptake, abstypes orption, Solar-thermal electricity Ocean&Photovoltaics, &flowenergyean thermal energy Windconvgl'slon, energy, GeothermalHydro, energy,

12. Brief n of self

//www. edx. orglcourse/sustainable-energy_design-renewable-delft x
lftx lx

:llwww,. edx.org/course/solar-energy-delftx-et3 034x_0

-energyx-0

. Books Recommended

of Energy Use. Oxfbrd University press

Energy Sources. Khanna publisher

L.R. affeJr and w T lor PhThe CS foay Cambriysl Energy Pressdge University
S P Sukhatme Jand NrK Solarayak. McGra w-HillEnergy Education
P. Rez. The Simple physics

G.D. Rai. Non-conventional

r1y{ett1 *l L

will have enhanced their abilities to:
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Semester-Ill

1. Name of the
2. Course Name Condensed

Matter
L T P

l. Course Code I 7080306 4 0 04 of Course use tick Core Q DSE sEC 05. Pre-requisite 6. Frequency
se tick

Even 0 odd ( Either
Sem

Every
Sem

PracticalTu7. Total Number of
Lectures :52

Tutorials :0 Practical:08. Course tion

It includes Semiconductor crystals
Ferroelectrics and Magnetism

and Fermi surfaces & metals, optical properties of sorids, Dielectrics and

9. Course O

The alm of Condensed Matter I toPliysics studentsexpose to like eltopics ectron lndynamics semiconductorsand erTnlFmetals, surface and 1ts determination, ofoptical properties dielectricssolids, and andferroelectrics,quantum-mechanica ofongln magnetism. Theoretical formulation of these hasproperties been ln directbroughtwithcontact relevant expeflments

Course Outcomes (COs):10.

The students should be able to learn how above mentioned properties
principles of mechanics (classical/quantum) and statistical mechanics.

can be deduced using the fundamental

1.I wlseUnit detailed content
Unit-1 Number of lectures:14 ofTitle unit:the Semiconductor S and ermiFcrystal

uS &rfaces metals

energy;

Semiconductor Bandcrystals Direct indiandgap absrect orption onMoti ofprocesses, electrons anln energyband, Effective mas S, Physical ofinterpretation effective EffectiveMASS, sesmas ln
Fermi surfaces and metals effnlF surface and construction for latticesquare electrons(free and freeelectrons nearlyE orblectron Holeits, orbits, orbits wOpen -Sei tzlgner method for energy Cohesi vebands,determinatiExperimental ofoll Ferml surface: Quantization orbitsof ain Defield,magnetic Hass-vaneffect. Alphen

Unit - 2 umN ofber Iectures t2 Title of the unit: of solids

Trans

Dielectric function of the free electron Plasmagas optics, relation forDispersion em Transversewaves, opticallnmodes a plasma, of alkali nrparency the ultraviol €t, Longitudinal plasma oscillations,
andPlasmons their meas Electrostaticurement; Screenedscreenlng, coulomb Mottpotential, metal-insulatorScreentransition, dan ho tnnonsing p metals calOpti Kramers-reflectance, Kronig Electronicrelations, interbandFExcitons:transitions, 'renkel and Mott-wannierexcitons Raman lneffect Electroncrystals, withspectroscopyX-rays.

Unit - 3 umN ber of lectu res l2 Dielectrics FerroelectricsofTitle eth nit:u and

eptibili
Po larization, electricMacroscopic Dielectricfield, SUSC Local electricty field anat Dielectri catom,constant and polarizabil Clausi USrty Mossotti relati oo, Electronic Classicalpolarizability of electronictheorypolarizarbility Structural ehasp Ferroetransitions; lectric theirand ccrystals lassification Landau of thetheoryphase Antitransition; -ferroelectri Fcity, 'erroelectric domains; FerroelastiPiezoelectricity city

\u,{rl\1 NXs {rlr1
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Unit - 4 Number of Iectures 4I Title of the unit:
andDiamagnetism SM:Paramagneti

S classicalLangevin oftheory diamagnetism, Quantum oftheoryS
diamagnetism, Langevin calclassi oftheory W,Sfi,paramagneti elss oftheoryof paramagneti sm, euantumF theoryparamagnetism, andsl11

'erromagneti
welsantiferromagnetism: oftheoryof ferromagnetism, QuantumeTh theoryferromagnetism, He sen model Fberg ndomai Berromagnetic lochS, wall. Anti etismtwo andSU ferromagrr thebJattice model.

t2 Books Recom mend

2. solid State physics by Neil w. Ashcroft and N. David Mermin
3' Solid State Physics by S.O. Pillai, "New Age International publishers,,.
4' solid state Physics: An Introduction to Theory and Experiment by H. Ibach and H. Luth
5. Principles of the Theory of Solids (2nd edition) by J. M. Ziman
6' Fundamentals of solid state physics by saxena, Gupta, saxena and Mandal.
7' Elements of solid State physics (4th Edition) by J p srivastava

1. Introduction to Solid Srate physics (7th edition) by Charles Kittel

13. Brief of self

students may get the study materials from these E_learning links
For understanding the basic concepts in detail,

ll

edu/cas/physi
32

https://unlcms.unl.
-927 / S ection%2O 13 _Optical_properties_of Solids.pdf
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Name of the1

2. Course Name Electronics-I L T P3. Course Code I 7080307 4 0 0
4. of Course use tick Core DSE SEC5. Pre-requisite Physics at

1eve1 use tick
6. Frequency Even 0 odd ( Either

Sem 0
Every
Sem 0

PracticalT7. Total Number of
Lectures : 52 Tutorials = 0 Practical = 08. Course n:

course will deepen ofyour the differentunderstanding oftypes operational amplifier andmodulation de-technmodulation iques, and mlcrologic gates rprOC0SSOrS.

9. Course ectives:

types of microprocessorarithmetic logic unit of different
5. To study the architecture, control Iogic unit and

amplifier.
To

DIA

To thestudy andprincipleworking characteristics operational
2. the ofbasicstudy fude andampl andmodulation itsfrequency related electronic circuits.
3 To understand the different oftypes clrcurts itsandlogic vanous icationappl
4 To basithe CS of AIDstudy and convertors.

Course Outcomes (COs):10.

l. have a basic knowledge of operational amplifier and its uses.

After successful completion of the course, students will

2 theunderstand of ofconcept differentworking oftypes logic gates.
J be able to thedesign electronic crcuits differentuslng oftypes logic gates
1 theknow fundamental andmodulationprinciples de-modulation techniques
5 know basic andmrcrocomputer mrcroprocessors
II Unit wlse detailed content

Unit-1 mberNu lecturesof I4 Title of the unit:
9f,

Amplifier,

Differential InAmplifi non,& -lnverting N,verting Amplifiers, andegative vePositi Feedback. BandVwidth, followeroltage ACMRR, DC, ,C, &Summing, InstrumentationScaling &IntegratorDifferentiator OscillatorComparator andprincipal Types SE andFrequency respon PhaseFrequency stabilityftshi Oscillator

Unit - 2 Number of lectures: I ) ofTitle uthe t:NI Modulation Comm unication
PLL using IC, Active

Transmitter (Block Di
and Delta modulation,
equation.

Filters., Amplitude Modulation, De-modulation of AM waves, Frequency Modulation
iagram) and its characteristics feature, Super heterodyne receiver, Digital communication
Pulse code Modulation, pulse width moclulation,Block diatarn'oo {uau, a nuJui rung,

Unit - 3 umN ber of Iectu res I4 ElectronicsTitle of the unit:

tiplexer,

DIA
adder,

Voltage

M. Loa Method, Decodergi gates and De-mul Encoder&Multiplexer Flip MSJK D&RS,flops IK,type. timeAnalog &computation, ROM andscaling, RAM, Convertor. R-2Rweighted resister,AID Convertors; andQuantization lelencoding, paral A/Dcomparator conyertor tousing,& tofrequency timevoltage and HoldSample ofsolutioncrrcuit, differentialordinary equation usingon.computatianalog

Unit - 4 uNr mber of Iectures I 2 Title of the unit:
Microcomputer andsystems Microprocessor andarchitecture Microprocessor Instructionsystem, anddiagram,timing toIntroduction 8085 basic ithmeticAIinstructions, operation, branchlogic operation, operation,6 bit arithmetic instmctions Arithmetic relatedoperation to Rotate andmemory, compare Stackand subroutines, pro 808sof usrgrammlng ing Introduction tornstructions, Microcontroller

ffittt Mr,,
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diatomic molecules.

Unit - 4 ofNumber lectures I 7 ofTitle unit:the Resonance
NMR:

Basicprinciples,

splitting.

NMRBasicprinciples, instrumentation, Relaxation process: andspm-spm relaxationspin-lattice times,magnetic dipole chemicalcoupling, shift: measurement and factors chemicalaffecting ESR:shift.ofinstrumentation, ESRintensity lines, interactionhyperfine (Electron Nucleus coupling), obfactor and factors ESR zeroaffecting lines, field
12,Bnef of self

For understanding the basic concepts

https ://ocw. mit. edu/courses/ph)rs ics/

in detail, students may get the study materials from these E-learning links

https://n ptel. ac. inlcou rses/ j.04104085/

I3. Books Recommended

l. collin N Banwell and Eraine M Mccash, Fundamentals of Morecurar
2. Raj Kumar, Atomic, Molecular Spectra: Laser, KedarNath Ram Nath
3. H Kaur, Spectroscopy, pragatiprakashan

4' Atomic spectra & atomic structure, Gerhard Hertzberg: Dover publication, New york.
5' Molecular structure & spectroscopy, G. Arurdhas; prentice - Halr of

Spectroscop y, T ata McGraw- Hill.

India, New Delhi.

,qtr
NX*

rl)1

T

ll



lI

il

lI

tI

ill

il

ill

ill

ilt

lil

it

iI

lt

it

it

I

I

I



1. Name of the D t:
2. Course Name -INuclear L T P3. Course Code I 7080308 4 0 04. of Course use tick Core D5. Pre-requisite 6. Frequency

use fick marks
Even 0 odd Either

Sem
Every
Sem

Tuto Practical7 NTotal ofumber Lectu
Lectures = 52 Tutorials = 0 Practical = 08. Course Description:

The syllabus is divided inro four
model -I and Nuclear Model -II.

units i.e. lntroduction to nuclear physics, Two nucleons problems, Nuclear

9. Course Ob ectives:

The almscourse to withstudentsprovide an theof ofbasicsunderstanding nuclear twophysics nucleons blempronuclearand models to ex theplain structure of nucleus.
10. Cou rse Outcomes (COs):

After the successful completion of the course, students would be able to
l. Understand the basics of nuclear physics

2. Describe the two nucleons problem.

3. Explain the Nuclear motrels and their rerative success and failures.
UrII wrseit detailed nco tent

Unit-l Number of lectures = 12 Introductionunit:Title of the to clearnu
The nucleusatomic nuclear nuclearradius, SIZE seml -empirical nuclearformula, nuclearbinding energy,momentumangular and nuclearpanty electromagnetic nuclearmoments, exited thestates, thedeuteron,nuclear bodmany v blem,pro fundamental forces, particleselementary quarks,(leptons, vectorelementarybosons onconservatl), WSla and symmetric accelerators and detectors, andprojectiles nucleartargets €S,energitnteractions. Particle fodetectors, lownucleonsscattering of nenergy -p scattering.
Unit - 2 Number of lectures 1 4 ofTitle unit:the TwoThe Nucleon ,blemPro

VEQualitati features and phenomenological potentials, PExchange forces, 'auligeneralized Theprinciple. groundofstate deuteron, forRange-depth wellrelationship square Neutron-potential Proton at lowscattering energiesI 0(below Mev Conc of), ept itsandlengthscattering interpretation, Spin ofdependence neutron-protonEffectivescattering, ofrange theory n-p Coherentscattering, of neutronsscattering orthoon and para hydrogen,momentMagnetic and lts thelnimportance determination of exact ofstateground deuteron.
Unit - 3 Number of lectures = 13 unit:ofTitle the Nuclear Models I

mode OutliuesLiquid drop t, of Bohr and Wheeler nuclearof fitheory ofsslon, Concept numbers Themaglcofproperties nuc Nmaglc gus, uc Sear hell Mode Predi ctions ofshel sureclo on the Sbasi of harmonic oscillatoreedN,potential, of -orbiintroducing tospin coupling creproduce numbers.magl Extreme modelparticlesingleand its predictions regardi d stateng groun lcspin parity Magnet cElectrimoment, moments.quadrupole
Unit - 4 Nu rmbe of lectu res 1 3 ofTitle eth Nunit: uclear Models II

vibrations, ibrations

vibrational

Nuclear surface deformations General ofparameterization, Types multipole Quadrupoledeformations
ClnSymmetries ollective Surfacespace, V of classical Theliquid &op,Harmonic oscil ator Thequadrupole

VEcollecti momentumangular The collectioperator ve quadrupoleoperator, Quadrupole spectrum, nuclei The rotor Therigid rotor,symmetric Therotor.asymmetric

t\J,,frTl 11 NXs +1, /, t

deformations,
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/ E-learning12.Bnef Description of

7

materials from these E-learning links
For basicthe lnunderstanding studentsconcepts detail, thegetmay

13. Books Recommended

I' J. Millman and c. c. Halkies, Integrated Electronics. Tata Mccraw-Hill.
2. R. P. Jain. Modern Digital Electronics, Tata McGraw Hills.
3. Malvino and Leach, Digital Electronics.

4. S. M. Sze, Semiconductor Devices: physics and Technology.
5' Ramakanth A. Gayakwad, op-Amps & Linear Integrated circuits. zn ed. r99r.
6' A'P' Malvino and Donald, Principal and Application in Electronics. Tata McGraw-Hill
7. Thomas L. Floyd. Digital Electronics. New Delhi: person.

8' A'D' Helfrick and w'D' cooper, Modern electronics Instrumentation and Measurements Techniques, New
Delhi:PHI

9. J. D. Rayder, Fundamental of electronics.
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1. Name of the t:
2. Course

Name
Spectroscopic
T ues-I

L T P

3. Course
Code

17080309 4 0 0

of Course se tick ma4. Core DSE
5 Prereq

uisite
a

6. Frequency
(use tick marks)

Even 0 odd ( Either
Sem 0

Every
Sem 0

Practical7. Total Number of
Lectures: 52 Tutorials : 0 Practical = 08. Course

This course includes bas
ofLaser spectroscopy.

ics of spectroscopy, uv/visible spectroscopy, nonlinear phenomenon and applications

9. Course

basics ofspectroscopy and topics ofcurrent research interest such as laser cooling and trappingcondensation in atomic vapors.

To understand the
and Bose-Einstein

10. Course Outcomes COs

This course;

1. will give basic knowredge on spectroscopic techniques that use lasers
2. provide knowledge on the techniques and instrumentation for laser spectroscopy
3' includes laboratory exercises that illustrate the concepts and phenomena that are characteristic of lasers
4. provide a degree of experimentar skill in the spectroscopic applications.
II Unit wtse detailed content

Unit-1 Number of lectures = 14 UV/VisibIeofTitle Bunit:the aslcs of andSpectroscopy
ectro

Basics of Spectroscopy, Energy
of electromagnetic radiation
Spectroscopy, Instrumentation,
Quantification of compounds,
instruments.

of electromagnetic radiation, euantization of energy, Mechanisms of interactionwith matter, Absorption peaks and line widths. uv/Visible Absorption
Beer Lambert law, Deviations from Beer Lambert,s raw, Applications:
Quality control, chemical kinetics, Detectors in liquid chromatography

Unit - 2 Number of lectures : l2 Title of the unit: Non-Linea r Phenom enon and related

spectroscopy,

onN Jinear henomenap and ofgeneration short laserpulses forsystem forinstrumentationspectroscopy,ofdetection a andSslgnoptical time-resol ved measurements absorption fluorescenceRaman non,spectroscopy ,linearspectroscopy spectroscopy, time-resolved laserultra-fastspectroscopyrpectroscopy

Unit - 3 umN ber of lectu res I4 Title of the unit: s of Laser
Cooling and Trapping
Qualitative Description
Applications of Laser.

of_Atoms, Principles of Doppler cooling, polarization Gradient cooling
of Ion Traps, optical rraps and Magneto-optical Traps, Bose condensation,

Unit -4 Number of lectures = 12 unit:ofTitle the Conventional Spectroscopic

$ It tffit;t\ 4L
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Two-photon
Optogalvanic
parameters.

spectroscopy, Saturation Spectroscopy, CARS, Experimental techniques of MpI spechoscopy,spectroscopy and Supersonic Beam spectroscopy with emphasis on measurement of molecular

12. Brief of self-

conceptual understanding and detail sfudy, students may get the study material from the following

https ://nptel.ac. inlcourse sl I 02 103044 I pdfl mod2.pdf
https ://www.photoni c s. com/.../Las ers_Understanding_the_B asics
https://en.wikipedia.org/wiki/List of laser_applications

www. bgu. ac. iU-glevi/website/Guides/Lasers.pdf

ieeexplore.ieee.orgldocum entl g04g469 /

l.

2.

J.

4.

5.

For basic
links.

13. Books Recommended

1. Laud: Laser and nonlinear optics

2. Ghosh: Laser Cooling and Trapping.

3. Demtroder: Laser Spectroscopy and Instrumentation

4. Svelto: Principles of Lasers

5. Sengupta: Frontiers in Atomic, Molecular and Optical physics

6. Laser Spectroscopy: W. Demtroder.

7. High Resolution Spectroscopy : J. M. Hollas.

8. Spectrophysics :A. Thorpe.
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Semester-IV

1

1. Name of the
2. Course Name L T P

3 Cou rse Code I 708040 I 4 0
4

0
of Course use tick Core DSE 0 sEC 05. Pre-requisite

(if any)
6. Frequency

(use tick
Even
($

odd 0 Either
Sem0

EverySem

0
7. Total Number of Practical
Lectures = 52 Tutorials = 0 Practical = 08. Course Des

It includes Fundamental of Nr
Nanomaterials and Devices

anomaterials, Nanofabrication Techniques, characterization of Nanomaterials and

9. Course O
The course alms to provide Students with an understanding of the basicsfabri cation f of nanomaterials techniques used ino nanomaterials, characterization of diff-erent types of nanomaterials. It alsoelectric and

the how to
etc US nanomateri al S.I 0. Course Outcomes (COs):

After the successful compretion of the course, students wourd be abre to
l. understand the fundamentals of nanomaterials.

2' understand different fabrication as well as characteri zationtechniques of nanomaterials
3' describe the basic involved in the design of devices based on nanotechnology
I I Unit wlse detailed content
Unit-1 Number of

Iectures = 12
Title of the unit: Fundamental ofNanomaterials

Definrtion of nanotechno o8Y, Nanomaterials, Novel combination ofminiaturization, Functional
properties ofmaterials ofnanoscale, Device

deper:
enhancement, Nanoparticles AS super atoms, Size dependence on melting point, Sizedenc e on vapollr pressure Nucleation, Size dependence Chemicalinteractions, S d"pendence

on reactivity Intermoleculartze on Surface tension of solid surfaces, Wetting-dewetting finhomogeneous surfaces, Quantum confinement
o rough and chemically

2D
& energy levels Band structure Density of states ln OD, 1 D,& 3D dots & well S.

Unit - 2 Number of
Iectures : l4

Tifle of the unit: Nanofabrication Techniques

Top down and bottom up approaches to nanofa brication, Nuc
beam lithography,

leation growth mechanism, Optical & electro nDip pen lithography , Focussed lon beam technique Thin films deposition, Evaporation,Sputtering, Electrode pos ition and sol Gel Technique, Plasma chemical deposition,beam epitaxy Atomic Iayer deposition, Self-assembly
vapour Molecular

of
of monolayers, Langmuir Blodgett films

and molecularUnit 3 N II mber of Title of the nit: Characterizationu of Nanomaterials
lectures 1 2

mrcroscopy,
Ellipsometry,

x diffraction-ray ues slontransmistechniq Scanning electron SEM, ContactTEM, &Non-contactofmethods surftrce Atomiccharacterization, force microscopy Surface resonanceplasmaElectron like SIMSXPS,
Unit - 4 Number of

Iectures : 14
anomaterials and DevicesTitle of the unit: N

basedCarbon nanomateria S ma andls, FullerenesLarge and Other CarbonBuckyballs nanotubes and theirElectronic struc ture, Metal matrix c electroactive material bl

u"?frrr NX$
L

T

Physics of
Nanomaterials

gives idea
SENSOTS
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Nanoparticles,Semiconductor Nanorib and,bonNanowires, Quantumnanospring, Ballisticcomputing, transport,Coulomb electronblockade, Single Moleculardevices, electronic devices, Coupled quanhrm dots, Spintronics.veUltra-sensiti senmagnetic SOTS, Spin dependent Photonictransistors, devices, andMechanical deviFluidic ces,Chemical and b io-chemical converslon devices
12. Brief of
To understand basic concepts in detail, students may get study materials on following links.
https://onlinecourses. nptel.ac. inlnoc I g ph02
https ://ocw.mit. edr/courses/phys ics/
https ://www. mooc J ist.com/

13. Books Recommen ded

Ning Xi and King w' chiu Lai. Nano-optoelectronics sensors and Devices. william Andrew Elsevier.v'v' Mitin, V'A' Kochetp and M.A. Stroscio. Quantum Heterostructures: Microelectronics and
Optoelectronics. Cambridge University press.

5' G' cao' Nanostructures and Nanomaterials: synthesis, Properties and Applications. Imperial college press.6' C'P' Poole and F'J. owens. Introduction to Nanotechnology. New york: John Wiley.M' wilson, K' Kannangara, M. Simmons and B. Raguse. Nanotechnology. overseas press.

l.
2.

3.

4.

HohnJ VIES.Da The of LowPhysics Dimensional Semiconductors. Press.Cambridge University
.JJ Ramsden. N Ananotechnology- Introduction. william Andrew Elsevier
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1. Name of the
2. Course Name Laboratory

Course-VII
L T P

3. Course Code 17080402 0 0 8
4. of Course use tick mar Core DSE SEC5. Pre-requisite 6. Frequency

use tick mar
Even ( odd 0 Either

Sem
Every
Sem

Practical7. Total Number of Lectu
Lectures = 0 Tutorials = 0 Practical = 1048. Course

Through this
UJT, coder -

course students will gain practical knowledge about circuit design and working of flip flops,decoder, DAC, ADC etc.

9. Course O
To study JK, SR flip flop, multiplexer, demultiplexer
To study the working of DAC and ADC.
To determine the range and energy of alpha particles
To determine energy using Compton scattering

', decoder, phase shifter and UJT

Course Outcomes (COs):l0

successful completion of the course, students will be able to

,t:f,:::tt 
the theoretical concepts and identiff its practical applications through experiment procedure and

After

11. List of

l. To study SR and JK flip flop circuits using logic gates.

2. To study the UJT Characteristics.

3. To study the use of Digital Comparator.

4. To study use of multiprexer, de-multiplexer, decoder and phase shifter
5' To measure input offset voltage, input bias current, input offset current and GMRR of op-Amp.
6. To study the working of DAC and measure resolution and setting time of DAC.
]. ]o sludv working of ADC and measure resorution and conversion time of ADC.8' To determine the range a.nd energy of alpha particles using spart counter
9. Energy determination using Comfton ,rutt".irrg e - E ----'

10. Cross section detennination using Compton sJattering

12. Book Recommended:

7. R. A. Dunlup

8. B. K. Jones.

' Experimental Physics: Modern Methods. New Delhi: oxford University press.

Electronics for Experimentation and Research. prentice-Hall.

Urffittt \\ th,t l?
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Semester-IV

l. Name of the
2. Course Name Condensed

Matter-Il
L T P

3. Course Code 17080404 4 0 0
of Course se tick4. Core DSE SEC5. Pre-requisite 6. Frequency

use tick mar
Even odd 0 Either

Sem0
EverySem

Practical7. Total Number of
Lectures : 52 Tutorials = 0 Practical = 08. Course

It includes Electron Transporl phenomenon, Nr
electron approximation and Many_particle phys

anostructures and Electron Transport, Beyond the independent
lics

ectives:9. Course ob
The aim of second
advanced studies in

course on Condensed Matter tolsPhysics students forprepare somewhatundertaking
Condensed Mratter Physics

. Course Outcomes (COs):t0
It thonemphasizes ouences f bconseq thegorng eyond electronndependent imati andonapprox an toexposurethe of secondlanguage thequantization- in tnuselanguage condensed matter research.theory itSOal Importantlyanincludes tointroduction the field ofNranoemergmg -structures electronand transport suchlnphenomenonsystems.

II Unit \rytse detailed tentcon
Unit-1 umN o1'ber lectures 2I PhenomenonofTitle the unit Electron

Temperature

Motion of electrons ln ba Snd theand
bandsln andholes, of electrons lnScattering bands

BThe oltzmann equatlon, timeRelaxation ansatzand linearized Boltzmann equation; Electrical ofconductivitymetals ofedependenc and Matthiesenresistivity ,S Thermoelectricrule; effects, Thermopower,beckSee Pel tierefTect, wThe1}bct, iedemann 'Franz law,

Unit - 2 umN ol'ber reslectu t4 ofTitle the unit: and Electron

mrcroscopy;

):Quantized
energy;

Nranostruchrres Imaging techniques (princ ,): Electronple mlcroscopy (TEM, sEM), Optica mlcroscopyScanning A forcetomictunneling mlc[oscopy Electronic ofstructure I D Dsystems:allV subbands,Hove Dsingularities metals Coulomb andinteractions lattice Electricalcouplings; lntransportD :Conductance onzati aquanti nd the Landauer Two lnbarriersformula, senes- Resonant Incoherenttunneling,addition and lawOhm's Coherence Electronic,Localization; strucfure fo OD systems dots(Quantum
Semilevels,energy conductor dan metallic caldots, DOpti rscretespectra, statescharge andchargingElectrical ln 0D-transport Coulomb blockade phenomenon.

Unit - 3 Number of lectures = 12 Title of the unit Beyond the
ation

independent electron

Fock

The basic ItoniHami an an oS andElectronic lonlc One-eparts, ,lectron Themodel, abaticadi onapproximatiThe Hartree Theequations Hartree-Exchange ap Hartree-Frproximation, ock freeof trons-electheorvGround state hanexc enenergy Lge comelationergy' on(energy Sly ln freeaconcept) ectronelcreenlng Thegas:Dielectric erl111Thomas-F, of ofCalculation Lindhard Lindhard

urfrl'r NX$
6
1rt

effective mass tensor (semi-classical treatment), Currents
(elastic, inelastic ancl electron-electron scatterings),
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of Ftheory riedelscreerung, Foscillations, Lindharddependentrequency noscreenlng ( derivation).
Unit - 4 Number of lectures : l4

Title of the unit: Many-particle physics: Second quantization
formulation

operator;

energy.

-particleMany waveSchrodinger ln firstequation Thequantization,
ASstates basissingle-particle states,N,ormalized and antisymmetric wave-symmetric Secondfunctions; Transformationquantization of Schrodinger

toequation numberoccupation forrepresentation andbosons(both fermionsr), HilbertMany-particle andspacecreation destruction Fieldoperators; operators, fromSecond-quantized number density
tolication eApp lectron Fdegenerate irst andgas second-quantized Hamiltonian rSoperators, Groundparameter

state ln first.-orderenergy perturbation wlContact ththeory the Hartree-Fock result, Exchange
12. Books Recommended

An Introduction to Principles of Materials Science (4th Ed.) by H. IbachandH. Luth
2. Introduction to Solid state physics (gth Ed.) by charles Kittel
3. Solid state Physics by Neir w. Ashcroft and N, David Mermin
4. The wave Mechanics of Erectrons in Metals by Stanley Raimes

5. Quantum Theory of Many-particle Systems by A. L. Fetter and J. D. warecka
6' Many-body Quantum Theory in Condensed Matter Physics by H. Bruus and K. Flensberg
7. Solid State Physics by s.o. pillai, "New Age International publishers,,.

l. Solid State Physics

E-learningI 0. Brief of self-Description ,learning

To understand basic concepts in detail, students may get study materials on following links.

https://n ptel.ac.in/co u rsesi I 02 I 04069/l 5

https://nptel.ac.in/courses/l l3 I 07075/19
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t:1. Name of the
2. Course Name Electronics-II L T P3. Course Code I 7080405 4 0 0
4. of Course use tick Core Q DSE SEC5. Pre-requisite Physics at

level
6. Frequency

use tick marks
Even ( odd 0 Either

Sem 0
Every
Sem 0Tuto Practical7 NTotal ofumber Lectu

Lectures = 52 Tutorials = 0 Practical = 08. Course n:

This course will deepen ofyour theunderstanding different toprocesses thegrow silicon whichsingle crystalwill toyou fabricate thehelp different oftypes circuitsintegrated forr) the(ICs particular alsoItapplications.to understand thehelp you fortechniques contact betweenmaking andsemiconductor metals.
9. Course ectives:

l. To study the basics of different processes to grow the single crystal silicon2. To study the basics of ion-implintation and diffusion.
3. To understad the formation of different electronic circuits using IC.4. To understand the design of combinationar logic circuits ,rirg ic5. To get familiar with difl-erent types of clean rooms.

Course Outcomes (COs):10.

L
2.

3.
4.

Afler successful completion of the coLrse, students will be able to
haVC a bas know ofedge crystal and liconsigrowth wafer production

theunderstand science behind the different of transistorstypes
understand the fortechniques contactmaking between semiconductor metalsand

theknow ofpri sunciple .btractoradders, counters and shift registers

I 1. nitU wlse detailed content
Unit-1 Number of lectures 2I ofTitle unit:the IC Fabrication I
Silicon planar process, Crystal Wrafergrowth, Thermalproduction, oxidation high pressureConcentration enhanced oxl chlorinedation, Loxidation, & transferithography pattern factorsEtching process,theaffecting HFetching proces S, -HNO: system, Iondopant addition, implantation, inDiffusiondiffusion,concentration Fick'sgradient, diftusiLaws, vity variation, Segregation, andCVD, epitaxial fihns.non-epitaxial
Unit - 2 Number of lectures = 12 ofTitle the unit: IC Fabrication II

stor,
Monolithic IC technolo BJT,gy PNPFabrication, Multi-emitter transiSchottky Superbetatransistor F'abrication offabrication, FET/NMOS FETA{MOSenhancement, transistor Fdepletion abrication ofCMOS Monolithicdevices, roolnsCleandiodes, their& classifications
Unit - 3 mberNu of lectures I 4 and SPICEnit:Title of uthe MOS
Metal semiconductor Ideal MScontacts, contacts andbarriers ohmicSchottky andOxide interfaceoxideofcharges, Origin MOScharges, ofEffect bias voltage of MOSCapacitance Introductionsystem,to electrical simulation SPcomputer ICE and tS evaluations circuitElectrical The DCSPICEspecifications,analysis

Unit - 4 Number of lectures = 14 Title of the unit: CO ONAL LOGIC DESIGNMBINATI
USING IC

tor',

Adders and their use AS RiSubstractors, pple uentialcounters, Seq Shiftlogic design, ofApregisters, ,plicationshift delaASregrsters Serial tov lne, parallel converter sento alparallel converter, twistedcounter,Ring ringcounter, Sequence genera Synchoronous cormter counter,design, up-down Asynchronous VETSUSsynchronous sequentia circuits, ofApplications Asynchronous sequential Asynchronous sequentialmachine modes, Asynchronous circuitsequential design.

lrtNuffrtt M$ xlt"
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12. Brief of self

studentsdetail, themay get materialsstudy thesefrom linksE-learning

be.com/w

https://nptel.ac.in/courses/ I I 7 I 07094/

13 Books Recommended

1. lntegrated electronics - Millman&Halkias

2. Microprocessor and Interfacing _ D. V Hall
3' Micropressor Architecture prog. &Appls. - S. Goankar, wiley-Estem
4. Micro Electronics - Millman&Grabel

5. Digital Computer Electronics _ Ap. Malvino.
6. Advanced Electronic Communication system by Kennedy
7. Modern digital electronics by R. p. Jain

urfl,rrt
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1. Name of the rtment:
2. Course Name Nuclear Physics -II

L T P

3. Course Code 17080406 4 0 0
4. of Course use tick Core ASE05. Pre-requisite 6. Frequency

tick
Even
i/l

odd Either
Sem

Every
Sem

Practical7. Total Number of Lectu
Lectures :52 Tutorials = 0 Practical :08. Course

The syllabus is
ion accelerators

divided into fou'units i'e. particles Identification, basic electronics behind nuclear techniques,
&ion beam interactions in solids and Nucrear stability and nuclear reactors.

9. Course Ob ectives:

The.course.aims to provide students with an understanding of the
nuclear techniques, the working principles of ion acceleritors &
involved in nuclear stability and Nucleir reactors.

particles identification, basic electronics behind
ion beam interactions in solids & basic features

10. Course Outcomes (COs ):

After the successful completion of the course, students would be able to
1. Describe the particle Identification.

2. Explain the Nuclear Electronics, techniques, circuits and analyzers.

3' Explain the working principles of ion accelerators & ion beam interactions in solids
4' Describe the basic features involved in nuclear stability and Nuclear reactors.

11. Unit wise detailed content
Unit-l Number of Iectures = t4 ofTitle the unit: Particles Identilication

Modem Gas Detectors: Basic principle and operation of split anode ionization chamber, position sensitiveionization chamber, Position sensitive proportional counter, Multi-wire proportional counter.

Basic of AE-E detectorprinciple Shorttelescopes, AE.Erange particlescharged ofMethodstelescope, particleidentification andsemiconductoruslng gaseous timeAE-E ofdetectors, Eventflight eventspectroscopy byidentificationparticle for lonsystem inducedheavy reaction analysis neutron-gamma discrimination;

Unit -2 Number of lectures : l4 ofTitle unit:the Nuclear Electronics

Sum coincidence techniques; Single channel Analyzer; Multi-channel Analyzer; cAMAC Based DataAcquisition System.

ofTypes ideabasicpreamplifiers: of sensitivevoltage sensitiveCurrent Details ofpre-amplifiers, chargesensitive and itspreamplifier applications; PulseAmplifier CircuitsShaping RC, Gaussian, delay-line,Bipolar
and zero -oCTOSS tlver m c Polrcults erng zero cancel lation baseand restorerline denceCoinci T basrues cechniqidea coincidence clrcult tS Basictime,resolving Sof low slowprinciple fbst colnccoincidence, idence

Unit - 3 Number of lectures : 13 Title of the unit: Ion Accelerators and Ion Beam Interaction
in Solids

Ion Accelerators: Ion sourc baes- slc features RFof source10n Direct extraction VE sourceionsnegati (Duo
oSource f)plasmatron ne VC ons Cs)gatl by Basic(SNICSsputtering and) Tofprinciple 'andomworking

eratoraccel Pelletronand accelerator and its BeamIonapplications; lnInteraction BasSoilds IC 10n bombardment
1nCESSES Solids- lon and Ion

\ l,t\rff1 rr qla
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components of an ion
mixing.

implanter, S.Energy deposition during radiation damage, sputtering process and ion beam

Unit -4 Number of lectures I I Title of unit:the clearNu Reactors
Nuclear stability, fission,
production, Classification
natural uranium, princip le

p^rompt and delayed neutrons , fissile and fertile materials- characteristics andof neutrons on the basis of their energy, four factor formula , control of reactors usin!of breeder Unit reactors

12. Bnef of component

To understand basic concepts in detail, students may get study materials on following links.
t.
)

3.

4.

5.

www.nuclearonline. orEy'Courses.htm

13. Books Recommended

and B. P. Nigam, "Nuclear physics: Theory and Experiment,,, wiley Eastern Limited, 1993
2. M' K. Pal, "Theory of Nuclear Structure", Affiliated East-west press, New Delhi.
3. Greiner and Maruhn, ..Nuclear Models", Springer, 1996

4' w' E' Burcham, "Nuclear Physics : An Introduction", Longman Group Limited, London, 1973
5. R. G. sachs, " Nuclear Theory", Addison-wesley publishing company, cambridge, 1955.
6' K. s. Krane, "Introductory Nuclear physics", wiley India pvt. Ltd., 200g

1. R. R. Roy
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artment: P1. Name of the
2. Course Name Spectroscopic

Techniques - II
L T P

3. Course Code 17080407 4 0
4. of Course

0
use tick m Core Q DSE SEC5. Pre-requisite 6. Frequency Even ( odd 0 Either Every

use tick Sem Sem7. Total Number of Practical
Lectures = 52 Tutorials = 0 Practical :08. Course

Whenever a new molecule is synthesized it is es
This course is all about practical applications ,

molecules.

rsential to determine its structure using spectroscopic techniques.
of spectroscopic methods for the determination of structure of

9. Course ectives:

Comparing between different spectroscopic techniques
2. To learn basics of NMR, ESR, Mossbauer and laser spectroscopy

1 0. Course Outcomes (COs):

l. Identiff the basic components of spectroscopic instrumentation.
2' Demonstrate an understanding of the processes responsible for NMR chemical shifts and splitting patterns.3. Elucidate the structures of molecules from spectral data.

1 I unit wlse detailed co ten t
Unit-1 Number of lec tures I4 Title of the unit: Laser
Lasers AS spectrosCoplc light sources spectral characteristics of laser
Laser tenabili ty F luore and Raman

emlsslon, single and multi -mode lasers,scence Spectroscopy Lasers Non-linear spectroscopy,
Unit 7 Number ol' lectu res t2 Title of the unit: Time resolved
Ultra short pul SES and life time measurements with lasers,
Optical coupling,

pump and probe technique, coherent spectroscopytrapping of atoms and lons usrng lasers Laser cooling.
Unit - 3 Number of lectures = 12 Title of the

Resonance
nit: Nuclearu Magnetic and Electron spi

General theory of high resolution NMR spectroscopy experimental technique,lpln CO upl chemical hift,
, analyses of NMR spectra, splnltrg, E ectron S ResonanceS pln Spectroscopy: Experimental methods, ESRhyperfine structure, alilsotro plc systems, the trip let state.

spectrum,

umber of lectures : l4 of the unit: Mos x- Photoelectron,ray
Unit - 4 N Title sbauer and

: the Mossbauer methods
Mossbauer

ne rnteractions molecular and

\l1
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electronic structures,
interpretations, other
electronic structure.

spectroscopy:X-ray Photoelectron Experimental XPStechnique, and itsspectraderivative forms of XPS like etcEDAXESCA, chemical stoichiometricshift, analyses,

12. Brief of self

orF the basic lnunderstanding concepts mastudentsdetail, thegetv materialsstudy from these linksE-learning

13. Books

l. Laser Spectroscopy by W. Demtroder (3'.r Ed., Springer, 2003)
2. Modem Spectroscopy by J.M. Hollas (4th Ed., John Wiley, 2004)
3. Electron paramagnetic Resonance by J.A. weil and J.R. Bolton (2nr Ed., wiley, 2007)
4' Electronic and Photoelectron Spectroscopy by A.M. Ellis, M. Feher and r.G. wright (cambridge univ
Press,2005)

5. lntroduction to Spectroscopy by D.L.pavia, G.M. Lampman and G.S. Kriz (Thomson leaming,2OOl)
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