
SHARDA UNIVERISITY

SCHOOT OF BASIC SCIENCES AND RESEARCH

DEPARTMENT OF PHYSICS

May 29,207tr

Minutes of the meeting

A meeting of the members of Board of Studies of the Physics Department and other invited

members was held on 29th May, 2018 in room f01 (Block 1). Following members were present:

1. Dr. M unendra Singh

2. Prof. R.C. Singh

3. Dr. P.K. Singh

4. Dr. Mohit Sahni

5. Ms. Sandhya Gupta

6. Dr. Meenal Gupta

7. Dr. K.K. Pandey

Chairman

Internal member

lnvited member

lnternal member

lnternal member

Invited member

Invited member

1. Dr. S.A. Hashmi, Professor, University of Delhi.

The members critically examined and discussed the proposed changes in the programs and courses.

After the meeting following were agreed upon:

o The modifications in course/credit strtictures of B.Sc. Hons (20L6, 2Ot7 and 2018 onwards

batches) are approved.

e New program structure for M.Sc. is approved.

. Four new coursps for B.Sc. - B.Ed., two for B.Sc. Hons Physics, seven for B.Tech., two for M.Sc.

nano science specialization, four for M.Sc. and $199 open electives were approved.
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. The same will be produced for approval in the meeting of the Faculty Board of the school.

Meeting ended with the extension of thank towards the members present.
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SHARDA UNIVERISIW

. SCHOOT OF BASIC SCIENCESAND RESEARCI.I

DEPARTMENT OF PHYSICS

May29,2OIg
Agenda of the BoS meeting

folto*ing are the agenda points to be discussed and to be approved in the next BoS

meeting:

1. To approve modifications in B.Sc. Hons structure for 2016 batch.
2. To approve modifications in B.Sc. Hons structure for 2017 batch.
3. To approve new B.Sc. Hons structure (as per CBCS) for 2018 and onward batches.

4. To approve new program structure for M.Sc. physics.

5. To approve four new courses for B.Sc. - B.Ed. program.

5. To approve two new courses for B.Sc. Hons Physics program.
7, To approve seven new courses for B.Tech. program,

8, To approve.two new cpurses for M.Sc. nano science specialization.

9. To approve four new courses for M.Sc. program.

10. To approve three open electives to be offered at university level.
11. Discuss and finalize CA procedure for B.Sc. and M.Sc. programs.
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urse structure ofB.Sc. students ?_
Physics Department, SBSR, Sharda University

B atch: 2016-2019 /20 (Sixth batch)

Semester I (2016-l;)
No. Code CoLrrse

L .PHB I l4 Mechanics & props ofmatter
2. CHB 101 General & physical chemistry_l
3. MSM l0l Foundation course in Maths
4. CSE 107 Logic building & problem solving

using'C'
ENGl02 FunctionalEnglish-l
PHB l5 I Physics Lab-1
CHB l5l Chemisrry Lab-l
CSPl07'C'programminglab
ENPl02 English Lab-l

Total Credits: 22

C
4

4
4
4

2
I
I
I
I

Program: B.Sc.(Hons)/M.Sc. (inteliiGd)

Semester 2 Q0l6-17)
No. Code Course

1. PHBl15 Optics
2. CHB|I? Inorganic Chemistry-l
3. MSMl03 Applied Mathematics-l
4. CSEl08 Advanced concepts of,C,

programming
5. ENGl03 Functional English-2
6. EVSl03 Environmental Science
7. PHBl52 Physics Lab-2
8. CHB 152 Chemistry Lab-2
9. CSPl08 Advanced concepts ofC

programming lab
10. ENP103 Functional English Lab-2

Total Credits:

Senester 4 (2017-18)
No. Code Course

L PHB221 Classical mechanics & relativity
2. PHB222 Mathemarical physics
3. PHB22J Thermal physics
4. PHB224 Basic electonics
5. PHB225 Nuclear physics
6. PHB254 Physics lab - 4

.'7. 
PIIB2ss Physics lab - 5 (rr""looltfl.onr,

Semester 6 (2018-19)
No. Code Course

l. PHB337 Renewable energy
2. PHB338 Atomic & molecular physics
3. PHB339 Elecftomagnetic ureory
4. PHB340 Digital electronics
5. PHB341 Particle & asrrophysics

7. PHB368 Physics lab - 8
8. PHB369 Physics lab 9

c
4
4
4
3

2
2

I
I
I

5.

6.
'7.

8.

9.

I

Semester 3 (2017-18)
No. Code Course

L PHB2 t 8 Solid state physics
2. CHB2I I Organic Chemistry-l
3 MSM203 Applied Marhematics-2
4, PHB2l9 Electricity and magnetism
5. PH8220 Instrumentation
6. PHB25l Physics Lab-3
7 CHB251 Chemistry Lab-3

Total Credits:

Semester 5 (2018-19)
No Code ,Course

l. PHBi32 Quantum mechanics
2. PHB333 Elecrive (Applied optics)
3. PHB334 Oscillations & waves
4. PHB335 Analog electronic devices
5. PHB3i6 Sraristical mechanics

7. PHB366 Physics lab - 6
8. PHB367 physics lab 7e Di.lse{E-h'crn-l

Total Credits:
Total credits of the B.Sc. (hons) program

C
4
4
4
4
4
I
I

22

C
4
4
4
4
4

C
4
4
4
4
4
2
2

c
4
4
4
4
4

2

2

2
2
3

27

: 145

D;xe.ila\im-z
Total Credits: 2?



Physics Departrnent, SBSR, Sharda University

Batch: 2017 -2020121 (Seventh batch)

Semester I (2017-18)
No. . Code Course

l. PHB I l4 Mechanics & props ofmatter
2. BCHl0l Physical Chemistry I
3. MSM l0l Foundation course in Maths
4. CSEl07 Logic building & problem solving

using'C'
5 ENG 107/ Basic/ Intermediate English

ENG I09
6. PHB l5 I Physics Lab-l
7. BCHl5l Chemistry Lab-l
8. CSP 107 'C' programming lab.

9. ENPl02. English Lab-1
Total Credits:

Semester 3 (2018- 19)
No. Code Course C

1. PHB2|8 Solid stare Physics 4
2. BCH2OI lhorganic Chemistry I 4
3. MSM203 Applied Mathematics-2 4
4. PHB2l9 Electricity and magnetism 4
5. PHB220 lnshumentation 4
6. PHB25I Physics Lab-3 I
7. BCH25I Chemistry Lab-3 I

Total Credits:

2-P

Semester 5 (2019-20)
No. Code Course

L PHBii2 Quanrum mechanics
2. PHB3ii Elective (Applied optics)
3. PH8334 Oscillations & waves
4. PH8335 Analog electronic devices
5. PHB336 Sratistical mechanrcs

C No. Code
4 1. PHB337
4 2. PHB338
4 3. PHB339
4 4. PHB340
4 5. PHB341

Program: B.Sc,(Hons)

Semester 2 (2017-18)
No. Code Course

l. PHB1l5 Optics
2. BCHI02 Organic Chemisby I
3. MSMI03 Applied Mathematics-l
4. CSEIO8 Advanced concepts of 'C'

prografllm lng
5. EVS106 Envkonmental Studies

6. PHB152 Physics Lab-2
7. BCHI52 Chemistry Lab-2
8. CSPl08 Advanced concepts ofC

programming lab

Total Credits: 21

Semester 4 (2018-19)
No. Code Course

L PHB22l Classical mechanics & relativity
2. PHB222 Mathematical physics
3. PHB223 Themal physics
4. PHB224 Basic electronics
5. PHB225 Nuclear Physics
6. PHB254 Physics lab 4

. 7. PHB255 Physicslab-5(Electronics)

c
4
4
4
4

2

1

I
I

c
4

4

4
3

I
22

c
4
4
4
4
4

2

2

3

27

,7

8

9

PHB368 Physics lab - 8

PHB369 Physics lab 9

Png 3+r D,'xolaii

Semester 6 (2019-20)

Total Credits: 24

t6. >
Total Credits:

PHB366 Physicslab-6 2 j.
PHB367 Physics lab 7 Z 8.

3

PHIS 9+l br'srer\Z.l ic.n- I lo.
Total Credits: 27

Total credits ofthe B.Sc. (hons) program :

\qe

Course
Renewable energy
Atomic & molecular physics
Electomagnetic theory
Digital electronics
Particle & asfophysics
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C
4
4

4
4
4
2
2
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c
4
4
4
4
2

I
I

20

c
'4

4
4
4
3

I
1

2l

c
4
4
4

'4
4
2

2

c
4
4
4
4
4

2
2
3

27

6.

7. PHB25l
8. BCH25l

Semester 5

No. Code
I- PHB332
2. PHB333
3. PHB334
4. PHB335
5. PHB336
7. PHB366
8 PHB367
9. PHB37l

Total Credits:

Course

Quantum mechanics
Applied optics
Oscillations & waves
Analog electronic devices
Staristical mechanics
Physics lab - 6

Physics lab - 7

Dissertation I
Total Credits:

Semester 4

C No. Code
4 1. PIIBZ2I
4 2. PITB222
4 PLIBz2O
4 PIIB224
4 PTTB225
2 PtIB254
1 PHB255
I

ester 6
C Code
4 Pt{8337
4 PHB338
4 3. PHB339
4 4. PHB340
4 5. PIIB341
2 ?. PHB368
2 E. PHB369
3 9. PHB3',12

27

Course
Classical mechanics & relativity
Mathematical physics
Instrumentation
Basic electronics

Course
Renewable energy

Physics lab - 8

Physics lab - 9
Dissertation 2

Total Credits:

24

"J Shrqc-t.r:.c- f" S'
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Course structure of B.Sc.(Hons) Physics students
Physics Department, SBSR, Sharda University

Batch: 2018-2021 (Eighth batch)

Semester I
No. Code Course

I PHB I l4 Mechanios & props of matter
2. BCHl0l Physical Chemistry I
i MSM I 0l Foundation course in Maths
4. Computers
5. ENC 107/ Basic/ lntermediate English

ENG I09
6 PHB I 51 Physics Lab-l
7 BCHl5l Chemistry Lab-l

Total Credits:

Semester 3
No. Code Course

L PH82lS Solid state Physics
2. BCH20l Inorganic Chemistry 1

3. MSM203 Applied Mathematics-2
4. PHB2l9 Electricity and magnetism
5. PHB226 Biophysics and radiation science

Open elective
Physics Lab-3
Chemistry Lab-3

Total credits of the B.Sc. (hons) program : 143

Program: B.Sc, (Hons)

Semester 2
No. Code

l PHB 115

2. BCH102
3. MSMl03
4. PFIBI I7
5. EVS106

6. PFIB152
7. BCHr'2

No. of students:

Course
Optias
Organic Chemistry 1

Applied Mathematias-l
Thermal Physics
Environmental Studies

Physics Lab-2
Chemistry Lab-2

Total Credits:

Atomic & molecular physics



Course structure of M.Sc.
Physics Department, SBSR, Sharda University

Batch: 2018 onwards Program: M.Sc. Physics

Semester 2Semester I
No. Code

1. MPH112
2. MPHI 13

3. MPHI20
4. MPH119
l-
6. MPH155
7. MPHI56

Sol 1.
Ele 3.

C No.

Quantum mechanics ,. 4 MpHl I t

Marlematical Physics 4-? 4. MpH 8
Fundamentals of MATLAB 3 s. tfrHt2z

Code
MPHl15
MPHl17

3 6. MPH157
3 7. MPH158

Total Credits: 25

Semester 4
Code

N'PTI2I7
MPH2O9
MPH2IO
MPH258

Course
Renewable energy sources
Statistical mechanics
Classical mechanics
Spectroscopy
Advanced quantum mechanics
Physics Lab-3
Physics Lab-4

Total Credits:

Course
Nuclear and particle physics
Characterization of Materials
Properties of Materials
Dissertation - 2

c
4
4
4
4
4

3

3

26

Semester 3
No. Code

I. MPIDO4
2. l\&H205
3. MPH208

4. MPII256
5. MPrns7

Physics Lab- I
Physics Lab-2

Course
Electromagnetics

Dissertation - I
Material science lab

c
4
4
4

6
4
3

Total Credits:

\6Total credits of the M.Sc. program: 90

.1eohi1u:ot".

r,

Materials l.
Synthesis 2.
Open elec 3.

Total Credits: 7p



B.Sc.-B.Ed. lV term

Waves and optics (PHB227)
LTP (Credits): 3-1-0 (4)

Unit I : Waves
Superposition of Two Collinear Harmonic oscillations: Linearity and Superposition Principle. (1)

Oscillations having equal frequencies and (2) Osciltations having different frequencies (Beats).

Superposition of Two Perpendicular Harmonic Oscillations: Graphical and Analytical Methods.

LissajoLrs Figures with equal an unequal frequency and their uses. Waves Motion- General: Transverse

waves on a srring. Travelling and standing waves on a string. Normal Modes of a string. Croup velocity,

Phase velociry. Plane waves. Spherical waves, Wave intensity.

Unit 2: Wave optics and Interference
Electromagnetic nature of light, Definition and Properties of wave front. Huygens Principle.

lntroduction of interf'erence, Coherent sources, Concept of spatial and temporal coherence, Interference

of light,Young's Double slit experiment, Division of wave front: Fresnel's bi-prism, Division of
amplitude: Interf'erence in thin films, wedge shaped films, Nelwon's rings.

Unit 3: Diffraction
lntroduction, Fresnel and Fraunhoffer diffraction, Fraunhoffei diffraction due to single slit, double slit and

n slits. Plane difliaction grating (intensity of principal maiima and minima). Resolving power, Rayleigh

criteria. Resolving power of microscope, telescope and ditTraction grating.

Unit 4: Pola riza t ion
Phenomenon ofpolarization, Production ofpolarized light by reflection, refraction, Brewster's law, Malus

law, Nicol prism. Polarization by double refraction Retardation plates (Quarter and half wave plates),

production and analysis of.circularly and elliptically polarized light, Optical activity, specific rotation,

polarimcter.

Unit 5: Lasers and optical fiber
Laser: Basic principle, induced absorption, spontaneous emission and induced emission, Einstein's

coefTlcients, construction and working of ruby, He-Ne and semiconductor laser, characteristics and

applications of lasers.

Optical Fibcr: Basic idea and construction, types of fibers, acceptance angle and cone, numerical

apefture. propagation mechanism and communication in optical fiber, advantages and applications of
ootical 1l bers,

Referencc Books:
l. l:Lrndarnentals of Optics, F A Jenkins and H E White, 1976, McGraw-Hill
2. Optics, by Brijlal and Subrahmanyam (text book)
3, Optics by Vasr-rdeva (text book)
4. Optics by A. K.Qhatak
5. Principles of Optics, B.K. Mathur, 1995, Gopal Printing
6. 'l-hyagarajan, K. and Ghatak, A.K., "Lasers (Theory and Application)",



B.Sc.-B, Ed. Vl term
,/4

Elements of gwdern Physics (PH8343)

*Nuu,LeL
Unit l: Semiconductors
Semiconductor materials, Intrinsic and Extrinsic (P-type

depletion width and potential barrier, junction capacitance,

factors. fl lter circuits, efficiency.

LTP (Credits): 3-1-0 (4)

and Ntype), P-N junction diode,

I-V characteristics, Rectifier, ripple

Unit 2: Nuclear Physics
lntrodLrction to the nucleus, Fermi gas model, Binding energy, Bethe-Weizsaecker mass formula
and its application to explain most stable isobars and nuclear fission, brief description of tiquid
drop and Shell model. Kinds ofreactions; Nuclear Fission & Fusion; Nuclear reactors.

Un it 3: Pa rticle Physics
Fundarnerrtal lnteractions, Classification of Elementary Particles, Particles and Antiparticles,
Baryons, Hyperons, Leptons, and Mesons. Elementary Partic{es, Quantum Numbers : Baryon
Nurnbcr. Lepton Number, Strangeness, Electric Charge, Hypercharge and Isospin. Eightfold 62
way : Supermultiplets of Mesons and Baryons. Conservbtion Laws and Symmetry. Different Types
ofQuarks and Quark Contents ofSpin /z Baryons.

Unit 4: Relativity
Postulates of special theory of relativity, Derivation of Lorentz transformation and physical
significance ofLorentz invariance, Length contraction and time dilation, Concept of simultaneity,
Relativistrc velocity transformation relations, mass energy relation, Concept of zero rest mass of
photon. Relativistic relation between energy and

Unit 5: Statistical Mechanics
Phasc space. Macrostate and Microstate, Entrop
Boltzrnan n law, d istribution of velocity, Quantum
gas. Bosc-Einstein distribution law, photon gas, and comparison ofthree statistics.

Refcrcn ce Books:
I . Concepts of modern physics, A. Beiser, TMH
2. Concepts of Nuclear Physics- B.L. Cohen (Tata McGraw Hill)
3. Statistical Mechanics, R.K. Patharia, Pergamin press, Oxford.
.1. Electronic Devices and Circuit Theory- Robert Boylestad and Louis Nashelsky, Prentice

Ilall.



B.SC.-B, Ed. Vl term v
Elements of advanced PhysicslPH8344)

Unit l: Ii lectro m a gn etis m

Electrornagnetic induction; Faraday's law;

Equations in diff'erential 4nd integral form

Maxucll s ccluation in finding speed of light'

LTP (Credits): 3-1-0 (4)

Lenz's Law, displacement current, Maxwell's

and their physical significance, Application of

Unit 2: N uclear PhYsics

lntt.odLrction to the nucleus, Feimi gas model, Binding energy, Bethe-weizsaecker mass formula

and its application to explain most stable isobars and nuclear fission, brief description of liquid

drop and Shell model. Kinds of reactions; Nuclear Fission & Fusion; Nuclear reactors'

Unit 3: Lasers and oPtical fiber
Laser: IJasic principle, induced absorption, spontaneous

Einstein's coeff'rcients, construction and working of ruby,

characteristici and applications of lasers.

ofticat fiuer: Basic idea and construction, types offibers, acceptance angle and cone, numerical

#r,r,r", propagation mechanism and communica ion in optical fiber, advantages and applications

of optical libers.

[ ]nir -l: ll cla t ivity
postulates ol' special theory of relativity, Derivation of Lorentz transformation and physical

signifrcance ofLorentz invariance, Length contraction and time dilation, concept of simultaneity,

Rllativistic velocity transformation relations, mass energy relation, Concept of zero rest mass of

Unit 5: Statistical Mechanics /
Phase space. Macrostate and Microstate, Entropy and TIy'rm ynamic. probability' Mtil"ll:
goi r.u"n law, distribution of velocity, Quantum statis mr-Dirac distribution law, electron

sas. Bose-Einsiein distribution law, photon gas, and co n ofthree statistics'

Refercncc llooks:
I . ('oncepts ol modern physics, A. Beiser, TMH
2. Concepts of Nuclear Physics- B.L. Cohen (Tata McGraw Hill)
3. Statistical Mechanics, R.K' Patharia, Pergamin press, Oxford'

4. l'Lrndarrentals of Electricity and Magnetism, D' N Vasudeva, S' Chand & Co'

5. l-hyagara.ian, K. and Ghatak, A-K, "Lasers (Theory and Application)" '

o. (llratrik, A.K. and Thyagarajan,'K, "introduction to fiber"'

emission and induced emission,

He-Ne and semiconductor laser,

Q*vt*
7
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Unit-I: Instrumentation of Electro-Analytical Techniques- Measurements of Electrical
Resistance and Conductivity; Basic principle and Applications of Conductometry;
Potentionetry;Coulometry;Amperometry;PH ;Voltammetry.

14€{?4-
Unit-2: Spcctrophotometry and Microscopy- Atomic energy 1evels: Ground and excited
energy states; vibrational energy levels; Raman Effect; Nuclear spin behavior; electronic spin
behavior: X-ray energy levels; Absorption and Emission spectroscopy; Absorption Laws of
I ightr Lambert-Bouguer Law; Beer's Law; Quantitative Use of Beer's Law, Basic principle,
,lFstrunrentation and applications of Scanning Electron Microscopy (SEM); Transmission
Electron Microscopy (TEM); Atomic Force Microscopy (AFM).

Skill Enhancement Course for B.Ed.
INSTRUMENTATION ?tlbgLt{

LTP iCredits): 2-0-0 (2)

analysis;
industry;

Unit-3: Iladio-analytical methods- Neutron activation analysis; Isotope dilution
Radion.rctric titrations; particle induced
agricultule and physicochemical studies.

References:
l. Principles of instrumental analysis; Sko
2. Instrr-r mentation Reference Book; Walt Boyes; 3rd Edition.
3. Instrurleutal methods of Analysis; Willard, Meritt; Dean, Settle; 7'h Edition.



I,HBIIT: THERMAL PHYSICS

Unit l: Zeroth and first law of thermodvnamics

(L-T-P: 3-1-0; Credit: 4)

(5 lectures)
Thermodynamic Equilibrium; Zeroth Law of Thermodynamics and Concept of Temperature;
Work and Heat Energy; First Law of Thermodynamics; Applications of First Law; General

Relation between Co and Cv: Work Done durins Isothermal and Adiabatic Processes.

Unit 2: Second law of thermodvnamics (8 lectures)
Limitations of tlrst law of thermodynamics, Reversible and Irreversible Processes; Heat
Engines; Carnot Cycle; Camot Engine and its Efficiency; Refrigerator and its Efficiency;
Otto engine, Kelvin-Planck and Clausius Statements and their Equivalence; Carnot Theorem;
Second Law of Thermodynamics; Thermodynamic Scale ofTemperature.

Unit 3: Entropy (6 lectures)
Entropy of a State; Clausius Theorem; Clausius Inequality; Second Law of Thermodynamics
in terms of Entropy; Entropy of a Perfect Gas; Entropy Changes in Reversible and
lrreversible Processes; Principle of Increase of Entropy; Third Law of Thermodynamics;
Temperature-Entropy Diagrams

Unit 4: Real gases (8 lectures)
Behavior o1l Real Gases; Deviations from the Ideal Gas Equation; The Virial Equation;
Andrew's Experiments on COz Gas; Critical Constants; Continuity of Liquid and Gaseous

State: Vapour and Gas; Boyle Temperature; Van der Waal's Equation of State for Real

Gases; Values of Critical Constants; P-V Diagrams; Joule-Thomson Porous Plug Experiment;
Joulc-Thomson Eff'ect for Real and Van der Waal Gases: Temoerature of Inversion.

Unit 5: Thermodynamic Equations (6 lectures)
Extensive and Intensive Thermodynamic Variables; Thermodynamic Potentials U; H; F and

C; Their Definitions; Properties and Applications; Derivations of Maxwell's Relations;
Applications of Maxwell's Relations: (1) Clausius Clapeyron equation; (2) Values of Cp-Cv;
(3) Tds EqLrations; (4) Joule-Kelvin Coefficient for Ideal and Van der Waal Gases; (5)
Energy Equations (6) Cooling due to Adiabatic demagnetization; Approach to Absolute Zero
(7). Stefan-Boltzmann law.

Refercnce books
L A Treatise on Heat ; Including Kinetic Theory ofGases; Thermodynamics and Recent

Advances in Statistical Thermodynamics By Meghnad Saha; B; N; Srivastava (Indian
Press;1958)

2. Heat and Thermodynamics; An Intermediate Textbook By Mark Waldo Zemansky;
Richard Dittman (McGraw-Hill; 1981) (Text Book)

3. Thermal Physics by Garg; Bansal and Ghosh (Tata McGra-Hill; I 993)

blF
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Unit 1: Origin of life
prebiotic ei.th, Darwin's theory of evolution, Scientific theory behind the formation of
Biornolecules, DNA- carrier of genetic message by an experimental proof DNA-the master plan

1br cell formation and cellular activities, Central Dogma

Unit 2: Biophysics as a basis of Bio-molecules
Biophysics as the basis of molecular system, Membrane Biophysics, Nerve cell,.Bioelectrical

and biochemical conduction of nerve impulses, Membrane potential, Resting potential and action

potential. Cross bioelectrical phenomenon of ECG and EEG, Molecular basis of muscle

contraction. ultra structure and / or molecular basis ofvision and hearing

Unit 3: Radiation Chemistry:
Elementarv ideas of fission, iusion and nuclear reactors. Direct and Indirect effects ofradiations,

radiation ihemical yields and G-values, formation of free radicals, radiolysis of water, radiation

eflects on simple chemical systems, interactions of free radicals with several solutes.

Unit 4: Radiation biologY:
Stages of damage in tissue - response to different radiation types, Radiobiological effects -

mol-ecular damage and repair, cell survival, Human exposure and risk, Environmental factors.

Radiation et'fects on Cell: membrane, energy metabolism, synthetic processes, chromosomes,

chromosomal type aberrations, chromatid type aberrations, sub-chromatid aberrations, relation

between aberration .structure and the mitotic and meiotic cycles. Radiation effects on cell

d iv is ion.

Unit 5: Radiation generators:
Cyclic generators: Principle and applications of Cyclotron, Synchro - Cyclotron , Betatron.

PHB226: Biophysics and radiation science
(L-T-P: 3-1-0; Credit: 4)

Linear generators: Principle and applications of Klystron, magnetron, Van De Grafl Generator'

Re fe re n ces:

I . B iophysics-Principles and Techniques-M.A. Subramanian, MJP Publishers, chennai,

ln d ia.

2. Pattabhi. V. and Gautham.N. (2002) Biophysics. Narosa Publishing House, India

3. Essentials of Nuclear Chemistry, H. J. Arnikar,4th Edition Wiley Eastern (1987)'

4. Segre E., Expeiimental Nuclear Physics.

A-, m
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Unit l: Electrostatics
coulomb's law - force between two point charges, forces between multiple charges;
superposition principle and continuous charge distribution. Electric field, electric field due to
a point chalge, electric flux, Gauss's theorem and its applications to find field due to
infinitell long straight wire, uniformly charged infinite plane sheet and uniformly charged
thin sphcrical shell (field inside and outside), charged solid sphere (insulating and metallic).

Unit 2: I'otcntial and Capacitance
Electric potential, potential difference, electric potential due to a point charge, a dipole and
systern o1'charges; equipotential surfaces, electrical potential energy ofa system of two point
charges and of electric dipoles in an electrostatic field. capacitors and capacitance,
capacitance of a parallel plate, cylindrical and spherical capacitors. capacitance with and
without diclectric medium between the plates ofcapacitor, energy stored in a capacitor.

Unit 3: Magnetic Effects of Current and Magnetism
Biot-Sa'art law and its application to current carrying circular loop, Ampere's law and its
applications to infinitely long straight wire, straight and toroidal solenoids.

B.Tech. (llC. EE) II term

Electricity and Magnetism (PHYf l8)

Unit 4: llle cl ro magnetism
Electronragnetic induction; Faraday's law, induced emf and
displaccrlcr.rt current, Maxwell's Equations in differential
phvsica I sicn iflcance.

LTP (Credits): 2-l-0 (3)

induced current; Lenz's Law.
and integral form and their

Reference books

l. l"unclamentals of Electricity and Magnetism, D. N. Vasudeva, S. Chand & Co. New

. ljelhi
2. |undamentals of Physics, Halliday, Resnick and Walker, John Wiley.
3. [-.lcctricity and Magnetism, J. Yarwood and J. H. Fewkes. University Tutorial press

(leel),

0/z



B.Tech. (\'18. CE) I term

Mechanics (PHYI19)
LTP (Credits): 3-1-0 (4)

U.nit l: Nlcasurements, errors and vectors
Measurcrlcnt of lundamental and derived quantities, Intemational system of units, accrracy,

precision ol'instruments and errors in measurement. Scalar and vectol quantities, addition,

iubtracriorr and multiplication of vectors. Gradient, divergence and curl and their physical

signitica ncc.

Unit 2: Motion, Work, Energy and Momentum
Concept ol'Force, work, power and energy; Law of conservation of energy; Potential energy,

Conservali\e fbrces; Centre of mass, Conservation law of momentum; Collision of bodies;

Centre ol' rlass liame of reference, Laboratory frame of reference, Free body diagrams,

equilibliurn & its equations, applications.

Unit -3: llo tational Motion
Angular. \lor.nentum of a Particle and System of Particles. Torque. conservation of Angular

Momenlunr. Rotation about a Fixed Axis. Kinetic Energy of Rotation. Motion involving both

Translatio n and Rotation.

Unit 4: N'lomcnt of Inertia
Moment t:l'inertia, Parallel Axes Theorem, Perpendicular axes theorems, Principai Moment

of Inertir. \4ass Moment of Inertia of Circuiar Ring, Disc, Cylinder, Sphere ald Cone about

their ax is. (lentre of gravity and Moment of Inertia of triangular body and Rectangular body.

Unit 5: Sinrple Harmonic Motion
Oscillatiols. Simple harmonic oscillations, Equation of Simple Harmonic Motion; Potential

and KirreLic Energy of a Harmonic Oscillator and their variation, Simple pendulum,

Compoun,.l I)endulum.

Refcren crs books
I . I)r'inciples of physics, J. Walker, D. Halliday and R Resnick, Wiley India prt. Ltd

. 2. \'lechanics, D.S. Mathur, S. Chand & Co.

3. l:ngineering Mechanics by Irving H. Shames, Prentice-Hall
4. 'lhc Feyman Lectures on Physics, volume 1.



B.l ech. (ll l ) I tclnr

Thermorh namics (PHY12l)
LTP lCredits;: 3-1-0 (4)

Unit I : Zcroth a nd first law of thermodynamics
Thcrnrodyrurric t,quilibrium; Zerolh Law of Thermodynamics and Concept of Temperature;
Therrrorncte rs. Work and Heat Energy; First Law of Thermodynamics; Applications of First
La*: Cicn,,r'irl l{clation between Cp and Cv; Work Done during Isothermal and Adiabatic
Proccsscs

Unit 2: Sccond larv of thermodynamics
Limitrtions ol'fllst law of thermodynamics, Reversible and Irueversible Processes; Heat Enginesl
Carnot Cvclc: Calnot Engine and its Efficiency; Refrigerator and its Efficiency; Kelvin-Planck
and ( lausiLrs Statements and their Equivalence; Carnot Theorem (no proof); Second Law of
Thernrod vrrirrn ics.

Unit 3: E n t rop1,
Entropy ol a State; Clausius Theorem; Clausius Inequality; Second Law of Thermodynamics in
terms 01' I rrtfopyi Entropy of a Perfect Gas; Entropy Changes in Reversible and Irreversible
Processcs: l)rinciple of Increase ofEntropy; Third Law of Thermodynamics.

Unit 4: llcrr I gascs
. Behavior ol l{eal (iases; Deviations from the Ideal Gas Equation, Andrew's Experiments on COz

Gas: ( ritic.rl Constants; Vapour and Gas; Boyle Temperature; Van der Waal's Equation of State

fbr Rcal ( irscs: Values of Critical Constants; P-V, Diagrams; Joule-Thomson Porous Plug
Exper inrcni: .loule-Thomson Effect for Real and Van der Waal Gases (qualitative discussion
onlr,):'l cnlrcratu re of Inversion.

UNIT' V: I lcat transfer
Modes ol lrcat tlow, Heat Conduction (Steady State): Introduction, thermal conductivity, 1-D
heat conductiorr through a plane wall, long hollow cylinder, hollow sphere. Heat Transfer by
Radiaiion: lherrnal radiation, The Stephen-Boltzmann law, The black body radiation, Laws of
black bod1, r'adiation, Plank's law (qualitative).

Refercncc books:
Engineerinu I:lu id Mechanics
Flu id Mechlnics
Enge. I hcr nrod vnanr ics-
Engg. l ho nrod vnr m ics-

By K. L. Kumar, S. Chand & Co.
By V. L. Streeter, Wylie, MGH

Hawkins, G.A. John Wiley & Sons.
Nag, P.K. Tata McGraw Hill.

Heat -l ranslcr'-Principles & Applications -Binay K. Dutta, PHI, New Delhi
Thernral Itrrrliation Heat Transfer -Siegel, R. and J.R. Howell, Mc. Graw Hill

ih



B.Tech. (llT) ll term

Fluids (PHYl22)

Unit l: Fluids
Physical ploperries of fluids, Concept of fluid and flow. Types

Continuurr concept, Density, Specific weight, Specific
Compressibi litv. Elasticity.

LTP (Credits): 2-1-0 (3)

of fluids- Ideal and real fluids
volume, Specific gruu;ty,

Unit 2: Fluid sfa tics

Pascal's law. h1-dlostatic equation, hydrostatic forces on plane surface, Pressure-density-height

relationship. Manometers, Buoyancy, Stability of immersed and floating bodies.

Unit 3: Su rfacc Tension
Surface {'ension: Definition and dimensions of surface tension; ExceSs of pressure over curved

surf'aces: Application to spherical and cylindrical drqps and bubbles; Variation of Surface tension

with tenrperatu re, Jaegar's method.

Unit 4: Viscoiiry
Streanrline Fklr,: Bernoulli's Theorem and applications; Co-efficient of viscosity and its
dimensiorrs - Ilate of flow of liquid in a capillary tube - Poiseuilles' formula, Variation of
viscosity o1'a liq u id with temperature.

Reference books:

Ijnginccring Fluid Mechanics, K. L. Kumar, S. Chand & Co.
I'lLrid I\'lcchanics, V. L. Streeter, Wylie, MGH2.

J. Propertics of matter, D.S.Mathur, S.Chand & Co, 
A-\r. t$$26v



B.Tcclr. i('S.)ll tcrm

Enginccring l'hl,sics (PHYI16)
LTP (Credits): 2-1-0 (3)

Unit | : liibcr Optics and Holography
Idtro(lucrior.r. stucture of optical frbre, Light guidance through optical fibre, Acceptance angle

and Acce ptzrrrce cone, Numerical aperture, Types ofoptical fibres, Attenuation and Dispersion
in oprie.r lll'rr. Applications ofoptical fibres.
Basic plinciplc o1'holography, Recording ofholograms, Reconstruction process, Applications

of bologr aphr .

Unit 2: lllectrostatics and Magnetostatics

Coulourl''s lur.r. Electric field, electric field due to a point charge, electric flux, Gauss's

theolenr rrucl irs applications to find freld due to infinitely long straight wire, Electric potential,

and poleirtial .litfcrence, Biot-Savart law and its application to current carrying circular loop,

Am pclc' s larr ancl its applications to infinitely long sfaight wire, and solenoids.

Unit .1: I llcct romagnetism

Electrorr urgneLic rnduction; Faraday's law, induced emf and induced current; Lenz's Law,

displacerncnr'current, Maxwell's Equations in differential and integral form and their physical

signilicalcc. r\pplication of Maxwell's equation in frnding speed oflight.

Unit {: ()ua n tum Mechanics
Inaclequacv ol'classical Physics, Wave particle duality, de-Broglie wavelength, Davisson-

Gerrrcl irpeliment, Schrodinger wave equation, particle in a 1 dimensional box, Quantum
Entarrglcnrcnt ancl Quantum Cryptography (qualitative).

Refercn ec books

l . I unclinrcntals of Electricity and Magnetism, D. N. Vasudeva, S. Chand & Co. New

t)clhi

2. I Lrncluurcntals of Physics, Halliday, Resnick and Walker, Johl Wiley.

3. I lcctricitl and Magnetism, J. Yarwood and J. H. Fewkes. University Tutorial Press

(i')c21'

4. I irsc; s (.1'heoLy and Application): K.Thyagarajan & A.K.Ghatak

5, Ir]rfo(luction to llber: A.K.Ghatak & K.Thyagarajan

6. ( onccllts oJ'r'nodern Physics, A. Beiser, TMH.

0-, &



B.Tech i( S. ;:('. hH) I term

Semicondrr ctor Physics (PHYI 17)
LTP (Credits): 3-1-0 (4)

Unit I :-l'ht,sics of Semiconductor
Intlo(lrL.riou. ,lassicaL free electron theory (Lorentz-Drude theory and limitations), Quantum
theorr ot' liee clectron (Fermi energy, effect of temperature on Fermi-Dirac distribution)

(cjualiturii c lrra ll sis), Energy bands, Classification of Solids on the basis of energy band.

Unit 2: 'l rarrsport Phenomena in semiconductors

Mobiliri crrrrclrrcti,.'ity. electrons and holes in an intrinsic semiconductors, Donor and

AccepL,r rnrpLrriiics (n{ype and p-type semiconductor) , Fermi levels , carrier densities in

semicrrr.lucror (concentration of electrons in conduction band and holes in valence band) ,

Drili lnit tiillrrsic,n current, Hall effect.

Unit -1:- p-n ,,u nction

p-n.jurcLion. r1 pi-:s of p-n junction (step-graded and Linearly-graded junction) , formation of
depletitrrr rcgrorr. barrier potential, Zener diode, Characteristics of Zener diode , Avalanche

and /errcl llcrlidou'n, comparison of Zener diode and pn junction diode, concept of
tunnclinLL. I-\ c h al'a cteristics of tunnel diode.

Unit J:-i,asci l'h1'sics

Colrcrcnt soLrccs. ir'rteraction of radiation with
Einstcin s lclution. population inversion and

ampliliirLion ol qain. threshold condition for
and J le \c ll.cls

matter (spontaneous and stimulated emission),

pumping, active components of laser, optical

laser action, three and four level lasers, Ruby

Unit 5: -( ) pto clcctronic Devices

Opticiri .rrulccs: I-rght emitting diode (construction, basic working principle), semiconductor

laser (c()nstfLrctron. basic working principle), optical detectors: photodiode (working

principlc). p-i-n photodiode (working principle), photovoltaic effect, p-n junction solar cell

(basic ir orking iclea).

Tert booli: lrlcllratecl Electronics- Millman - Halkias, Tata Mc Graw Hill.
llcle lc n cc b oo lis

I

2 Sirrie oncluctor Device Fundamentals- Robert F. Pienet Addison Wesley Longman
I Scnrifonduclor Devices- Kanaan Kano, Pearson Education.
,1. lirsic I:lcctrorrics by B.L Thareja

p
&

l-

@



B.Tcch. tME. ('E) II tcrm
Enginecring Physics (PHY120)

LTP (Credits): 2-1-0 (3)

Unit l: Fl lasticih
Hooke's Law. Stless- Strain Diagram, Elastic moduli, Relation between elastic constants,
Poisson's Ratio" Deterrnination of Poisson's ratio; Energy stored per unit volume in a strain;
Bendirig of bcanl llending moment, Caltilever.

Unit 2: Wavcs
Transvetse ancl I-ongirudinal Waves, speed of a travelling wave, wave speed on a stretched
string.. encrg),anci pouer, wave equation, interference, standing waves and resonance.

Unit.l: Zcroth antl first law of thermodynamics
Therrrrorlvnanric lrquilibrium; Zercth Law of Thermodynamics and Concept of Temperature;
Work ant{ Hcat }inergy; First Law of Thermodynamics; Applications of First Law; General
Relatiori bet\ ecn Cp and Cv; Work Done during Isothermal and Adiabatic Processes.

Unit -{: Second larv ol lhermodynamics
Limitations ol' lilst law of thermodynamics, Reversible and Irreversible Processes; Camot
Cycle; I.,elvin-l) lanck and Clausius Statements and their Equivalence; Second Law of
Therrnod vnaut ics: Concept of Entropy.

Refe rcn cr:s b,roks
I Principles of physics, J. Walker, D. Halliday and R. Resnick, Wiley India prt. Ltd.
2 I lcat ancl 'l'herrnodynamics, Brijlal and N. Subramanyan, S.Chand and Sons.
3. l he Fcvrnan l-octures on Physics, volume l .
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MPII218: Functional Materials (L-T-P: 4-0-0; Credit: 4)

Unit 1: Semiconductor quantum dots: Growth mechanism, shape and composition control

of semiconductor nanocrystals, Synthesis of semiconductor nanocrystals in organic solvents,

Aqueous synthesis of semiconductor nanocrystals, Multishell semiconductor nanocrystals,

Layer-byJayer (LBL) assembly with semiconductor nanoparticles and Nanowires,

Fluorescence spectroscopy of single CdSe nanocrystals, Applications of quaatum dots in
biomedicine.

Unit 2: Nanofubes and nanowires: Fabrication of TiO2 Nanotube Arrays by Electrochemical

Anodization: Four Syrthesis Generations, Material Properties of TiO2 Nanotube Anays:
Structural, Elemental, Mechanical, Optical, and Electrical, Applications, Boron Nitride
Nanotubes: Synthesis and Struchue, One-Dimensional Semiconductor and Oxide

Nanostructures, Inorganic nanowires

Unit 3: Nanofibers: Introduction, The Electrospinning Process, Key Processing Parameters,

Nanofiber Yams and Fabrics Formation, Potential Applications of Electrospun Fibers,

Nanofibers. for Tissue Engineering Scaffolds, Nanofibers for Chemical/Bio Protective

Membranes, Nanocomposite Fibers for Structural Applications.

Unit 4: Metal Oxide Frameworks
Metal Oxide Frameworks, definitions, advantagos, disadvantages, methods of synthesis,

Structural originality of MOFs, properties, Applications.

Unit 5: Thin Film Growth Mechanism
Introduction- Nucleation and early stages of film gronth - Three dimensional nucleation and

growth - Two dimensional Nucleation and Growth - Shanski-Krastanov Nucleation and

Growth - Capillarity theory.

References
1. TiOz Nanotube Arrays: Synthesis, Properties, and Applications by Craig A. Grimes

ard Gopal K. Mor, Springer Publisher

2. Nanotubes and Nanofibers; Advanced Materials Series, Series Editor: Yury Gogotsi,
Drexel University, Philadelphia, Pennsylvania, USA, Nanotubes and Nanofibers by
Yury Gogotsi

3. Hybrid porous solids: past, present, future by Gerard Ferey, Chemical Society
Reviews, 37 (2008) 191 -214. DOI: 1 0. 1 039ib6 I 8320b

4. Semiconductor Nanocrystal, Quantum Dots: Synthesis, Assembly, Spectroscopy
Applications by Andrey L. Rogach (Ed.), Springer Publisher

5. Narotubes and Nanowires, CNR Rao and Govindraj, RSC Publishers
6. Quantum well, wires aad dots, Paul Harison, Wiley Publisher
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MPH219: Nanocomposites (L-T-p: 4-0-0; Credit: 4)

UNIT 1: Intioduction
Nanocomposites: An Inhoduction, Tlpes of Nanocomposite, Difference between composite &
rmnocomposites, Ceramic Nanocomposite. Metal based Composites- Metal -Ceramic nano
composites, Metal-metal nanocomposites,

IJNIT 2: Preparation, Characterization and properties of nanocomposites
Different methods for the preparation of nanocomposites, Characterization techniques,
Properties of composite vs. nanocomposites. Preparation of carbon nanotubes by arc
discharge, laser ablation, CVD and other techriiques.

UNIT 3: Polymer nanocomposites
Preparation and characterization of polymer-nanocomposites, Direct Mixing, Solution Mixing,
In-Situ Poll'rnerization, In-Situ Processing of Ceramic/Pol)ryner and Metal/Polymer
nanocomposites, Polymer-carbon nanotubes based composites. Properties and industrial
applications of polymer based nano composites.

TINIT 4: Carbon based nanocomposites
Carbon and its allotropes, Carbon nanotube, Carbon-carbon nanocomposites, Poll,rner - C4),Ao.r.,
nanocomposite, Applications of nalocomposites..

UNIT 5: Natural and Bionanocomposites
Nanocomposite biomaterials, teeth and bone substitution, Natural nanocomposite svstems as
spider silk, bones, shells; organic-inorganic nanocomposite formation throuih self-assembly,
Biomimetic s1'nthesis of nanocomposite material.

References

1. Nanocomposites science and rechnology - p. M. Ajayan, L.s. Schadler, p. V. Braun
(2003)

2. Physical Properties of Carbon Nanotubes- R. Saito (199g)
3. Carbon Nanotubes (Carbon, Vol 33) - M. Endo, S. Iijima, M.S. Dresselhaus
4. The search for novel, superhard materials- Stan Vepr;ek (Review Article) JVST A,

1999
5' Electromagnetic aad magnetic properties of multi component metal oxides, hetero

Nanometer versus micrometer-sized particles-Christian Brosseau,Jamal Ben, Youssef,
Philippe Talbot, Anne-Made Konn, (Review Arricle) J. Appl. phys, Vol 93,2003
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MPHl19: Mathematical Physics (LTP: 4-0-0, Credits 4)

Unit 1: Ordinara Differential Equations
Linear ordinary differential equations of first & second order, series solution of differential
equation, Special functions (tlermite, Bessel, Laguerre and Legendre functions). Green,s
function, Partial differential equations (Laplace, wave and heat equations in two and three
dimensions)

Unit 2: Fourier series, Fourier and Laplace transforms
Fourier series, Fourier series in change of interval, Half range sine and cosine series. Fourier
Transforms, Fourier cosine and sine Transform, properties of Fourier Transform. Laplace
transform of some standard functions and its properties, Inverse Laplace transform and
Convolution theorem.

Unit 3: Complex Analysis
Elements of complex analysis, analytic functions; Taylor & Lavent series; poles, residues and
evaluation of integrals.

Unit 4: Probability and Statistics
Elementary probability theory, random variables, binomial, poisson and normal distributlons.
Central limit theorem.

Unit 5: Numerical Techniques
Elements of computational techniques: root of functions, interpolation, extrapolation, inte$ation
by trapezoidal and Simpson's rule, Solution of first order differential equation using Runge-
Kutta method and Finite difference methods.

References:
1. Ramana B V, "Higher Engineering mathematics,, ,Tata McGraw Hill.
Z. I_aiy, M.K. and Iyenger, S.R.K., ,,Advanced Engineering mathematics,,, Narosa

Publications.
3' Thomas, B.G., and Finny R.L., "calcurus and Anarl'tical Geometry", pearson education

Asia, Adison Wisley.
4. Narayan Shanti," Differential Calculus,,, S Chand publication
5. Gupta,S.C and Kapoor,V.K, .,Fundamental of Mathematical Statistics,,.
0. 

!c.na1mls. _outline of comprex variables, 2ed by By Murray Spiegel, Seymour Lipschutz,
John Schiller, Dennis Spellman

7. Elements of Numerical Analysis by R. S. Gupta, Macmillan India Ltd, 2009.
g. Yvey4y I
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MPH120: Quantum Mechanics (LTP: 4-0-0, Credits 4)

Unif 1: Linear vector space - State space, Dirac notation and Representation of State Spaces, Concept of
Kets, Bras and Operators, Expectation Values, Superposition Principle, Orthogonality, Completeness,
Expansion of State Vector, Non commutating Observables, Commutation and Compatibility, Change of
basis, Unitary opeiators. Generalized Uncertainty Relations, Ehrenfest theorem

Unit 2: Postulates of Quantum mechanics, State function and its interpretation, Wave-function in
coordinate and momentum representations, Expansion ofa State Function.... and Superposition of states,
Matrix representation of State Vectors and operators, Continuous Basis, Relation between a State Vector
and its wave function.

Unit 3: Schrddinger equation and its applications- In one dimensional consideration: Sckddinger
equation (time-dependent and time-independent). Eigenvalue problems: Particle in one-dimensional
potential well (finite and infinite depth) and its energy states; Solutions of different one-dimensional
barriers (finite and infinite width) anQ penetration problems.

Unit 4: Schrddinger equation and its applications in three dimensional consideration: Free particle wave
function; Motiori of a charged particle in a spherically symmetric field; Energy states associated wave
functions ofHydrogen atom; Expression ofBohr radius.

Unit 5: Schrddinger, Heisenberg and Interaction Pictures in quantum mechanics, Linear harmonic
oscillator: solution of the Linear Harmonic Oscillator with Operator Method, Coherent States.

References:
l. B. H. Bransden and C. J. Joachain, Quantum Mechanics, pearson Education 2nd Ed. (2004)
2. R. L. Liboff, Introductory Quantum Mechanics, pearson Education, 4th Ed. (2003).
3. J. J. Sakurai, Modem Quantum Mechanics, pearson Education (2002).
4. K. Gottfried and T-M yan, euantum Mechanics: Fundamentals,2nd Ed., Springer (2003).
5. D. J. Griffiths, Introduction to Quantum Mechanics, pearson Education (2005).
6. P. W. Mathews and K. Venkatesarq A Textbook of Quantum Mechanics, Tata Mccraw Hillfl 995).
7 . F. Schwabl, Quantum Mechanics, Narosa (1998).
8. L. Schiff, Quantum Mechanics, Mcgraw-Hill (1968).
9. E. Merzbacher, Quantum Mechanics, John Wiley (Asia) (1999).
10.

?2



NIPH.I22 z Advanced Quantum Mechanics (LTP:4-0-0, Credits 4)

Unit 1: Generalised angular momentum, Infinitesimal rotation, Generator of rotation, Commutation
rules, Matrix representation of angular momentum operators, Spin, Pauli spin matrices, Rotation of spin
states, Coupling oftwo angular momentum operators, Clebsch Gordon co-efficients, Applications.

Unit 2: Approximation methods- Time-independent perturbation theory for non-degenerate and
degenerate states, Application: anharmonic oscillator, Helium atom, Stark effect in hydrogen atom.

Unit 3: Variational method and its applications (1-D harmonic oscillator, ground state energy of
Hydrogen atom), WKB approximation and application to 1-D harmonic oscillator, WKB method;
Connection formula, Time-dependent perturbation theory; Harmonic perturbation; Fermi's golden rule.
Sudden approximation.

Unit 4: Scattering theory- Scattering of a particle by a fixed centre of force, scattering amplitude
differential and total cross sections, Method of partial waves, Phase shifts, Optical theorem, Scattering
by a hard sphere and potential well, Integral equation for potential scattering, Green's function, Bom
approximation, Yukawa and Coulomb potential.

Unit 5: Relativistic quantum mechanics: Klein-Gordon and Dirac equations, Semi-classical theory of
radiation.

References:
B. H. Bransden and C. J. Joachain, Quantum Mechanics, Pearson Education 2nd Ed. (2004)
R. L. Liboff, Introductory Quantum Mechanics, Pearson Education, 4th Ed. (2003).

J. J. Sakurai, Modern Quantum Mechanics, Pearson Education (2002).
K. Gottfried and T-M Yan, Quantum Mechanics: Fundamentals,2nd Ed., Springer (2003).
D. J. Griffiths, Introduction to Quantum Mechanics, Pearson Education (2005).
P. W. Mathews and K. Venkatesan, A Textbook of Quantum Mechanics, Tata McGraw Hil(I995).
F. Schwabl, Quantum Mechanics, Narosa (1998).
L. Schiff, Quantum Mechanics, Mcgraw-Hill (1968).
E. Merzbacher, Quantum Mechanics, John Wiley (Asia) (1999).
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MPH217: Nuclear and Particle Physics (LTP : 4-0-0; Credit 4)

Unit 1: Nuclear Interaction and Nuclear Forces
Nuclear Forces- Exchange Forces; Two body problem-ground state if deuteron- magnetic

inoment, quadrupole moment, nucieon-nucleon interaction; Exchange forces and tensor forces;

Meson theory of nuclear forces-Yukawa potential; Nucleon- nucleon scattering; spin

dependence of nuclear force; charge independence and charge symmehy of nuclear forces;

Isospin.

Unit 2: Nuclear Reactions
Tlpes of reactions and conservation laws; energies of nuclear reactions; dynamics of nuclear

reactions: The Q-value equation; Scattering and reaction cross section; compound nucleus

reactions, direct reactions; Resonance scattering-Breit Wigner one level formula (qualitative

analvsis)

Unit 3: Nuclear Models
Liquid drop model; Bohr - Wheeler theory offission; Experimental evidence for shell effects;

Shell model; spin orbit coupling-magic numbers; angular momenta and parities of nuclear

gtound states; Qualitative discussion: estimate of transition rates, magnetic moments and

Schimdt lines.

Unit 4: Nuclear Decay
Beta decay; Fermi theory of beta decay; Shape of beta spectrum; Total decay rate-Mass of the

neutrino -angular momentum and parity selection rules; Allowed and forbidden decays;

Neutrino Physics- Non-conservation of parity; Gamma decay-Multipole transitions in nuclei;

Angular momentum,and parity selection rules; Intemal conversion; Nuclear isomerism.

Unit 5: Particle Physics
Basic forces; Classification of elementary particles; Spin and parity; Determination of isospin;

strangeness, lepton number, baryon number; Conservation laws, Gellmam-Nishijima scheme;

Meson and Baryon Octet; Elementary ideas of SU (3), Symmehy quark model; High energy
physics: Tyoes of interaction- typical strength and time scale; Conservation loss; Parity and

time reversal, CPT theorem.

Books:

1. R R Roy and B P Nigam, 'Nuclear Physics" New Age Intemational Ltd
2. M K Pal, "Theory of Nuclear Structure" East West Press Pvt Ltd, Delhi.

3. D C Tayal, 'Nuclear Physics" Himalaya Publication Home

4. S N Ghoshal 'Nuclear Physics" S Chand
5. Bemard L Cohen, "Concept of Nuclear Physics" Mc Graw Hill.
6. K S IGan6, 1987, lntroductory Nuclear Physics, Wiley New York
7. Kaplan Irving, Nuclear Physics, Narosa Publishing House

8. S P Kuila, "Concept ofNuclear Physics" New Central Book Agency Ltd
9. Kakani and Kakani, "Nuclear and Particle Physics" Viva Books
10. D Griffiths, "Introduction to Elementary Particle Physics" Harper and Row
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oocn l:lectivc 
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LTP (Credits): 2'0-0 (2)

Mechanics bc5'ond Newton

(Ntttc thi: it trtt open elective course, meant for those who are not students of Physics. Hence all
of tht toltics utt, (lLr(.rlitulive only and aims to make non-Physics stidents familiar with certain

' interc\tin.g ulpeclr ol the Physics)

Unit- l: ll clr t iv is tic Mechanics

Larvs ol' ).Jc\,\ 1on. relative velocity, problem in NeWonian mechanics, successful failure of

Michclsoq N4or'lev experiment, new mechanics of Einstein, Lorentz transformations. Special

eftccrs ol'relativc speccl: shortening of length, dilation of time, increment in mass. Momentum in

photol. n.rLrou's prololged life time, twin paradox, E=mc2, relativistic velocity addition, constancy

ofspcccl ol'light. I'lroto electric effect, Pair production.

\: Unit 2: Quantum N{cchanics

lnadeqLracr ol classical mechanics, origin of quantum theory, Blackbody radiation and Plank's

hypothcsis.. dc-llroglie Hypothesis, electrons as waves, Experimental evidence (Davission and

Cernrcr crpclirnenr). Quantization of Energy, Heisenberg Uncertainty Principle and its use to

prove r]()1c\istcncc ot'electron in a nucleus. Wave functions, time Independent Schrodinger

equation. ho* the clltantum mechanics works: particle in a box.

Text booli: ( oncepts o1'modern Physics by A. Beiser, TMH.
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Open E lective

Nano Scicnce and Technology

LTP (Credits): 2-0-0 (2)

(Note: this is on open elective cource, meant for those who ore not students of Physics. Hence oll of the

topics ore qudlitotive only ond oims to moke non-Physics students fdmiliar with ceftoin interesting ospects

of the Physics)

Unit I:

BackgloLrnd to Nanoscience: Defination of Nano, Scientific revolution-Atomic Structure and

atomic si./c. cnrefgcnce and challengs of nanoscience and nanotechnology, carbon age-new form

ofcarbon (( N-l to Craphene), influence ofnano over micro/macro, size effects and crystals, large

surlhcc to volume ration, surface effects on the properties.

Unit II

Types ol'nanostlr-rcture and properties of nanomaterials: One dimensional, Two dimensional and

Three dirrensional nanostructured materials, Quantum Dots shell structures, metal oxides,

semicondLrctols. composites, mechanical-physical-chemical properties:

Unit lll
Applicaliorr of Nanomaterial: Ferroelectric materials, coating, molecular electronics and

nanoelcctlrrr ics. biological and environmental, membrane based application, polymer based

aoolication

fP"tl ("{rr*a booK)
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Open Lle ctive .

Astro Physics

LTP (Credits): 2-0-0 (2)

(Note tlti: is an open clective course, meant for those who are not students of Physics. Hence

all rt thL topi(: (re qualitative only and aims to make non-Physics students familiar with

certoiti ilJtet'asting uspecls of the Physics)

UNll' l: Our u n iverse
Beginniug ancl cxpansion of the uni ir temperatures and

magniturlcs. lJ-R diagranr" red giants, mass limit, pulsars,

neutr()n stars and black holes, Schwarzschild radius, dark matter and dark energy, wormholes,

time travel. gravity uaves, how the universe will end?

UNll' 2: Our Solar system
Formation o1' solar system, composition of solar system, planets, dwaxf planets, Meteoroids,

Meteols. aste|oids. comets, tenestrial palnets, Jovian palnets, Sun, energy production, solar

structulc and activity. sunspots, solar flares, effects on the Earth

Referencc books
l, Ihc origin iurcl evaluation of the solar systsm by MM Woolfson, The institute of

Phl sics. I-ontlon.
2. lnrx)duction to Astronomy by Karina Kjaer.
3. l.llack holes. u,ormholes and time machines by Jim al-Khalili, Institute of Physics Publishing,

ll ristol.
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