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qf;,Q9fiij ~ct?t-~~~iG11~~\fatif~ *: 

On the -rec~mmendation of HeacL Department of Physics. a11d Astr.onomical Sciences, Dean. 

School' of Basic and Applied Sciences, l 0th Board of Studies (BoS) held on 15.03.2024 in the 

Department of Physics and Astrpnoruical Sciences and School Board of Basic and Applied Sciences and 
• 

in anticipation of next Academic Council the Competent Authority has approved. the Course Scheme and 

Syllabus Notification as per NEf'-2020. of 5th and 6th Semesters of Jnregrated B;.Sc. (Hons) - M.Sc. in 

Physics w.e.t: Academic Session 2022-23 as detaited below: 

SEME-STERV 

»:-COR.E:COURSES 

Elementary Quantum Mechanics 
IPHY3COOIT 0 I 

3 0 3 0 (J 

0 0 
., -

...... ·-····--···---·-

IPHY3COO~T I Solid Snte Physics , ~ ~ ·----+ ~ ~ i----

OPEN ELECTIVE COVRSES(SECNACJAECIOEC) or on SW.A \i AM Piatform -MOOC -
___ _.:··.:=C;;;:::;GU:;;;,:;;; .. ..:....;.es;.;;.__-----:--=---

s--------......---~' :---:::.--
# Open EI_ecri ve Courses 12 

Total 20 

Tne student has to earn rni'nimum of 20 credits during Lhe Serr.e.;ter-V. Apart from t\\O 1-:urc 

courses of 4 credits (J of L¢Cture and l of Practical) each. ~he candidate has to earn 12 more credit~ 

(minimum 04 credits from A[C) among the Open Electi,·e basket offered b} the ~panment or oth~r 

Depanments or on S\\' A YAM Plarforrn-·MOOC Courses eh:. 
\ 
I 

11 
I 

I 



S[!\tESTER \'I 
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The student has to eam m1n1mum of 20 credits during the Semester-VI. Apart from two core 
courses of 4 credits (3 of Lecture and 1 of Practical) each, the candidate has to earn 12 more credits 
among the Open Elective basket offered by the Department or other Departments or SWA YAM Platfonn-
MOOC Courses etc. 

Open elective Courses :Offered by Department of Physics: 

p ! 

I UPHV_')0012T I Electromagnetic Theory OEC 4 4 o 
i UPHY0OO 13T 1 Special Theory of • I OEC 

0 ! 
Q I 
_J 

Relativity 4 4 0 0 
1 

UPHY0O0l4T Atomic and Molecular 0 EC I 

Physics 4 4 0 0 l 
I I UUJPijHnvrooiooo"o 1155iTTit;N~an~o~m~at~er~iaJilis~an~d~i;:;.;'ts~~--;O~E;:;-;C:;-+-~--L=-J _____ +-----i 

applications I 4 4 o J o I 
UPHY0OOJ6T Energy conversion and -- .. •·t---t----,_i ----ll 

St OEC I 

----·-·-----..L..-' • • ..:..:ora=.!s;,)..:e:...::S'.1:.ys~te~m!_ 4 4 0 I 
1
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---~·. --~----_...r 1,· :t7u_U· S~c](H)iij::-M~, ~.s§c.]P~h~ysics ·.:-----.-:c------Int •. • • . . T~u.:e::..: --:::--;--:--,-or_e_· ..._ bs~e~m~e~st~e~r ~: ===1VI~~·;-:::;:::---;t~o_lj;Nfuuictlee;i;ar1°cCourse Code: Coune Name: . Introduction ---------------t-:-~---k;~~~======HP&hyfsi:cs;::::::f:::JJL T P: 3-0-2 
~redits: 3+ 1 = • 

, COURSE OUTCOl\tES: . . . 
. • th learner will be able to: . After the completioQ of tht~ course_, e , 

COJ 
... . . ,· o• atomic nuclei, includi,:g nuclear size, shape, and Understand the basic proper ies 'J . . • 

CO2 

stability. • . : • • • • · . • ~Ieus, sui :is the liquid drop model and Describe the differen't models of the ato,nz~ nu • · 

C03 

C04 

C05 

the shell model.: • • :
1 

• •• • • • •• al~ha) J_leta, and gam'!la decay, as Explain the processes of nu_clear decay, including_ r well as nuclear reat..tions.. · • • • Analyze experimentai data relat~ to ;,~clear [Jhenomena usi~~ appropriate theore~cal models.. ::- . , • h. ft ld if1t1. l Critically evaluate th.e curren(research'and·advancemen1,; int e ze O 1vUC ear Physics. 
. . : 

. ' 
: : 

·UNIT-l ·-Mass, radius, angular momentum, magnetic' moment, electric quadrupole n1oment, parity, , estimation of mass, basic • c.oncepts -~f mass • • spectrographs, dcnb le focussing spectrograph, Coulomb scattering of a charged particle· by a nucleus, Electron. sc~ttering by a nucleus, variation of nuclear radius with mass number A. 
UNIT-II Constituents of the nucleus~ _N~~l~~ forces . an.4. its properties, Binding energy, mass _d~fect, variation of binding energy wilh mass number A, Liquid drop mode~, Semi empirical mass formula, origin of various tenns, stable nucleus and conditions for st b"l·ty a 11 .. 

lJNIT .. fil Energy release in nucl«:8: fiss i :,~ (using BE curve) spontaneo~s fis:; ;,)n and potential barrier, liquid drop model, self-susta1n1ng chain reaction, neutron balanc reactors, uncontrolled reactic,n and atomic bomb Nu 
1 

e in a n·· tclear reactor, classification of fus• • tars b • ' c ear Fusi :-~1: Energy released in nuclear 
ton m s , car on-mtrogen and proton-proton cycle, p . · . UNIT-IV roblems 1.if controlled fusion. Lmear accelerator, cyclotron, synchrocyclotron, betatro proton synchrotron, Nuclear rletectors: Ionisaf h n, sync~.:otron, Electron Synchrotron, scintillation counters, solid stute detector" tr1on c amber, ·Prop )rtional counter GM counter, u, neu on detector. ' P rtl• f • 1 UNIT-V rope es o part1c es, classification int 1 • conservation laws, fundamental i"•era t· 

0 
eptons, mesons ~d b.. · ~;c c tons, quark mod 1 ~ryons, matter and antitnatter, , • e for the structure of matter. 



. . , 

Text/Reference Books: 

1. Nuclear ~hysics by IrviQg Kaplan, Oxford & m 

2. Introduct10n to experimental Nuclear Ph sic . H Pub., 1_962. . 

3 Nuclear Physics by s N Gh h l Y s by R. M. Smgru, Wtley Eastern Pvt. Ltd. 

• Intr d t • • os a ' S. Chand, 2006. 

4. Con:eu~ oo7' nuclear Phy~ics by Kenneth S. Krane (Wiley India Pvt. Ltd., 2008). 

5. P nuclear physics by Bernard L. Cohen. {Tata Mcgraw-Hill, 1998). 

List of Practicals 

1. Detection of 'Y radiation with a scintillation counter. . 

2: Quantitative observation of the Compton effect. 

3. Demonstrating the tracks of a particles in a Wilson cloud chamber. 

4. Rutherford scattering: measuring the scattering rate as a function of the scattering angle 

and the atomic number. . 
' 

.. 

5. Deflection of beta radiation in a magnetic field. 

6. Recording and calibrating a 'Y ·spectrum. 

7. Determining the energy 1oss of a radiation in air. 

8. Study the characteristics of a G.M counter Characteristics &' Determine the Pleatau 

Value. 

9. Study the Absorption Factors using Different Thickness of Aluminium Sheets. 

10. Study Half Life. 

11. Inverse Law using Distribution Method. 

12. To determine the endpoint energy of beta particle of a given radioactive source using gm 

counter 
13. Study the characteristics of a G.M counter and verify the inverse square law. 

14. Study of f3- absorption in aluminium foil using G.M counter. 

1 S. Study of variation of modulus. of rigidity of a given specimen as a function of 

temperature. 

16. To reproduce the Binding Energy curve for the whole mass range. 

17. Semi empirical mass formula . 

18. Any other experiments of the equivalent standard can be set. 

l • 
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. Int B.Sc.(11)-M,Sc. Physics - ---r---=c:-or_e ___ _ 
:._ Type: 

L[ ~Js~e~m~e~st5er~~:~~~=lI ..:=Vli~~~~~B~~~@§~~=~C~o~u~rs~e1C~o~d~e:~=·-----1----::~~---
Course Name: Statistical Mechanics 3-0-2 

LTP: 
• Credits: 3+ 1 

• 

COURSE OUTCOMES: . 
I 

• . th 1 r will be able to: 
. After the completion of this course, e earne . • 

COJ 

CO2 

C03 

C04 

C05 • 

. • • 1 
. . l 'S oifstatistical mechanics, including ensembles 

Understand the fundamenta prznczp e . • . , 

probability distributions, and the conc~pt of entropy. 

De·ttc~ibe ;he beha~ior. oif wstems with a large num_be:' of particles using statistical 
" • 

11

.,. d l ca ( statistical ensembles. 
methods,. including the classical, quantum, an c assz .' 
Explain. the conci>.pt of equilibrium and the re/att "!ship between macroscopic 

observables and microscopic states. 
DisCUSs the principles of phase transitiOns and critical phenomena, including the Ising 

model and mean field. theory. 
Apply statistical mechanics to vari~us physical systeTtH, including gases, solids, and 

liquids. ' r • • 

... 

• • UNIT-I 

Classical statistical ·.mechanics approach based:· on: kinetic theo~·y of particles, Macrostate & 

Microstate, Elementary Concept of Ensembl~, ~base Space·, ~~ntropy and Thermodynamic 

Probability, Maxwell-Boltzmann Distribution Law, Partition Funct on, Thermodynamic Functions 

of an Ideal Gas, Classical Entropy Expression, Gibbs Paradox, Law of Equipartition of Energy

Applications to Specific Heat md its Limitations, Negative Tempe.-ature. 
UNITII 

Properties ofThennal Radiation. Blackbody Radiation. Pure temperature dependence. Kirchhoff's • 

law. Stefan Boltzmann law: Thermodynamic proof. Radiation Pres~ 'JTe. Wien' s Displacement law. 

Wien's Distribution Law. Saba's Ionization Fonnula. "Raylr:igh-Jean's Law. Ultraviolet 

Catastrophe. 
, ~1Tlll 

Quantum Theory ~!Radiation Spectral Distribution of Black Bodv Radiation. Planck's Quantum 

W
Po_s~ate

0
s._ Pl~b c~ s LLaaw of Blackbody Radiation: Experimental· Verification. Deduction of (1) 

_1en s 1stri ution w, (~) Rayleigh-Jeans Law,· (3) St ~ .. 
Displacement law from Planck's .law. • eian Boltzmann Law, ( 4) Wien's 

B E. . S . . UNIT IV . 
ose- mstem tat1stics, B-E distribution law Th d . 

Bose Gas, Bose Einstein condensation prop~ ~~ }:lamtc fiL-:c'.frms of a strongly Dege~e~te 

as a photon gas and Thermodvnamic functio e; \ iqwd He (qua:,tative description), Radiation 

•• •. ~ Voton gas. Bo1.t- derivation of Planck's Jaw. 



Fermi-Dirac Statistics: Fenni--Dirac 0 . trib . . 

1 D 
. • ts utton Law Th d . . 

and strong Y egenerate F enni Gas p . E ' ermo ynanuc functions of a Completely 

1 
, enru nergy El ho • 

Meta s. 
• ' ecu on gas m a Metal, Specific Heat of 

Reference Books 

1. Statistical Mechanics; R.K. Pathria B 

University Press. ' utterworth Heinemann: 2nd _Ed., 1996, Oxford 

2. Sta~st~cal Physics, Berkeley Physics Course, F. Reif, 2008, Tata McGraw-Hill. 

3 • Statist
ical and !henna! Physics, S. Lokanathan and R.S. Gambhir 1991 Prentice Hall. 

4• Thennodynam~cs, Kinetic Theoty and Statistical Thermodynamic~, Frad-cis W. Sears and 

_Gerhard L. Salmger, 1986, Narosa. 

5. Modem TheT?1odynam.ics with Statistical Mechanics, Carl S. Hehjch, 2009, Springer. 

6. An Introduction to Statistical Mechanics & Thennodynamics, R.H. Swendsen, 2012, 

Oxford Univ. Press. 

7. Statistical Mechanics - an elementary outline, A. Lahiri, 2008, Universities Press. 

List of Practicals: 

Use C/C++/Scilab/other numerical simulations for solving the problems based on Statistical 

Mechanics. 

1. Computational analysjs of the behavior of a collection of particles in a box that satisfy 

Newtonian mechanics and interact via the Lennard-Jones potential, varying the total 

number of particles N 'and the initial conditions: 

a. Study of local nµmber density in the equilibrium state (i) average; (ii) fluctuations 

b. Study of transie~t behavior of the system (approach.to equilibrium) 

c.. Relationship of large N and the arrow of time 

d. Computation of the velocity distribution of particles for the system and comparison 

with the Maxwell velocity distribution • 

e. Computation and study of mean molecular speed and its dependence on particle 

mass 

f. Computation of fraction of molecules in an ideal gas having speed near the most 

probable speed 



. ' . . • . . . z (b) for examples oe·systems with a fin·t 
2. Computation of the partition function 

1 1 t ) and a finite number of n ~ e nlltn"--f • l • l l 1 ( 2 level 3 eve , e c. on-1n~_:vtr 
o smg e partic e eve s e.g., ' . D. and Bose- Einstein stat. t. ~'ClCtin 
particles N under Maxwell-Boltzmann, Femu· rrac . . ! . ts tcs: 8 a. Study of how Z (b), average energy <E>, energy fluctuation DE, spec~fic heat · · 

1 C d • nd upon the temperature, total number of Particles 1., at 
constant vo ume v, epe · 

1, 811d the spectrum of single particle states. 
b. Ratios of ~cupation numbers of vari~us states for the syStems considered above . . ' ' ' 

c. Co~putation of physical quantities at large and small temperature T and comparison of various statistics at large and small temperature T • 
3. Plot Planck's law for Black Body radiation and compare it ,vith Raleigh-Jeans Law at high 

temperature ~nd low temperature. • 
4. Plot Specific Heat of Solids (a) Dulong-Petit law, (b) Ej.nstein distribution function, (c) 

Debye distribution function for high temperature and low r.:!mperature and compare them 
for these two cases. • 

... 

5. Plot the following functions with energy at different tempe~ atures 
a. Maxwell-Boltzmann distribution b. Fermi-Dirac distribution c. Bose-Einstein· distribution 

Note: Any other experiment') 'of the equivalent standard can be set 
Ref ere nee Books 

1. Elementary Numeric~ Analysis, K.E.Atkinson 3rd Edn 'C 07 w·1 1 d. Edit· ' • ,.. , 11ey n 1a 10n 2. Statistical Mechanics R.K. Pathria B tt rth · 
· 

University Press. '. • , u_ envo Hemer·1ann; 2nd Ed., 1996, Oxford 
3. Introduction to Modem Statistical Mechanic D Ch • . s, • andler, Oxford University Press, 1987 . 4. Thermodynamics, Kinetic Theory and Staf f • Gerhard L. Salinger, 1986, Narosa. ts teal Thermodynamics, Fran-cis W. Sears and 5. Modem Thermodynamics with Statistical M . -: . . · ecbanics, Carl "3. Helrich, 2009, Springer 
6. Statistical and Thermal Physics with Tobochnik. Princeton University Pres&, ;~:uter applica1ions, Harvey Gould and Jan 

• 



I 
I 

I 

I 

7. Simulation of ODE/PDE Models with MATLAB, OCTAVE and SCILAB: Scientific and 

Engineering Applications: A. Vande Wouwer, P. Saucez, C. 

8. V. Fernandez. 2014 Springer ISBN: 978-3319067896 

,, 



Five 
• ..M.Sc. Ph~siTc-:::'.s ~=-----------
ears Inte rated B.Sc. OEC 

T e: 
Semester: Course Code: 
Course Name: Plasma Pb sics LTP: 

3-1-0 
Credits: 4 

COURSE OUTCOMES: .. 
. 1 r will be able to: 

After the completion of this course, the e~e 

COJ 

CO2 

C03 

C04 

cos 

Unit-I . 

Define plasma and explain it; key properties· • • •• 

~ d ti n and diagnostics in laboratory settings. 
Describe niethods Jor plasma pro uc 0 

. • . . l ,r tr ll d thermonuclear fusiofl!. and differentiate between Explain the pnncip es o1 con o e . 
open and closed sritems (e.g., Tokamak). l 

• z ·ty D bve length and p asma frequency. Analyze the concepts of charge neutra_ 1 , , e . .,, • .. 

Explain fundamental plasma processes like collisions, ,I '{fusion, and basic principles 
governing plasma behavior (e.g., Ohms Law). . . 

.. . 

Definition and properties of plasma, plasma production in laboratory and diagnostics, 
microscopic description; motion of a charged particle in electric and magnetic fields-curvature, 
gradients and external force drift, controlled thermonuclear device:), magnetically confined open 
and closed systems (linear 'pinch, mirror machine and Tokamak); laser plasmas- inertially 
confined system. • • • 
Unit-Il 
Plasma definition and general properti:s. o~ charge neutrality and collective behavior, Debye 
length, Plasma fr~quency conce~t o~ eqwlt~num_, plasma temperatt•re and plasma in nature; basic 
plasma processes. charged particle 1nteract1ons m plastna elastic ,, nd 1·n I t· 11 · · 

• s::.. • di.cc..... . . . . . . , , e as 1c co 1s1ons, cross-
sect1on, uequenc1es, 1u.u,1on, mob1bty, Emstem relationship Oruns law E · · · · · · 
recombination processes, radiation from plasma. ' ' xc1tabon, 1on1zat1on, 
Unit-III 

. . 
Statistical description of plasmas, Bogoliubov-B _ r . . 
hierarchy of ~quations, Boltzrnann-Vlasov equation e 0 ~ Green • •~tr~o0d-Y ~on (BBGKY) 
Vlasov equation, Boltzmann and landau collision ? tuvalence ol p~rt1cle orbit theory and the 
Planck ~• ~olu~on of Boltzmann equation (b~~;gral _H-~eorem, B.G.K. model, Fo~er
conductiv1ty, d1ffus1on. . outhne ), transport coefficient-electncal 
Unit-IV 
Source of ionization, formation of an ionIZ· d 1 . 
th .d • h e ayer the I h . 

e tops1 ~ ionosp ere, ma~etic field variation and c onosp enc regions, distribution of ion in 
moments m the atmosphenc plasma and oncepts of attnosph . d d tor 
storm time distribution moti . . neutral atmospheric • • . enc ynamo an mo ' 
. h • ' on in the ·upper a._o . h mterc..ction currents in ionosphere, 1onosp ere • I.UJ sp ere· pr d . . 

. ' 0 uctton of irregularities in the 



vnit-V litude plasma oscillations, oscillations in warm field-free plasma Landau damping 

11 8J11P • • f b • • ' • ' 

51113 . t method-Penrose cnteno~ 0 sta thty, tw~ stream stability (linear and quasi linear 

J-Jyqut;. v1asov theory of magnetized plasma, loss cone st;lbility, quasilinear theory of gently 

. tbe0tY ~stability, non-linear electrostatic waves. 

bUJllP 8 oks and References: • .. 
• 

fett ~ F.F. Chen, Introduction to Plasma Physics, (Plenum Press). 

2~ N.A. Krall and T~velpiec~, Principles of Plasma Physics, (S~ Fransisco Press). 

3 G Schimdt, Physics of High Temperature Plasmas, (Academic Press). 

• 
• (P rseus 

4~ R.D. Hazeltine & _F.L. Waelbroeck, The framework of Plasma Physics, e 

Books). • . 

R.J. Goldston and P.H. Rutherford, Introduction to Plasma Physics, (IOP). 

5. 
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M Sc. Ph sics . 
Int. B.Sc. - • T e: 

Course Code: 
Course Name: ATOMIC AND MOL LTP: 
Credits: 4 

COURSE OUTCOMES: . 
. learner will be able to:_ After the completion of this co~se, tbe . · 

COJ Understand about the atoms and atomic spectra 

Understand about the Zeeman 's Effect CO2 

C03 

C04 

. . •. if • external applied electric explain the change 1n behavior o atoms zn 
explain rotational, vibrational, electronic and Raman spectra of molecules. 

' •, ' . 

UNIT-I 
Inadequacy of Bohr atomic model, correction due to finite mass of the nucleus, Rydberg constant 
in tenns of reduced mass, Excitation and Ionisation potentials, Franck-Hertz experiment, Bohr
Sommerfeld Model of atom, vector model of an atom, Electron spin, space quantisation, 
magnetic moment of an electron due to its orbital motion. Sterr1-Gerlach experiment and its 
theory, Spin-orbit interaction and Fine structure of spectral lines • • 

UNIT-II 
Quantum n':1IIlbers ~d se!ec~ion rules, Pauli's exclusion princip] e, Electronic configuration of atoms, Pauh Exclusion pnnc1ple and electron confi at· . · of quantum states. Spin-Orbit Interaction (Sin le ~gur ton, quantum states, Spectral notations 
atom, selection rules, sodium Doublet. Spectr 1~ alence electron atom), Energy levels of Na 
electr?ns, LS an~ JJ coupling schemes. Sing~et ;r:s1;{ two ele~tron at~ms, te~s for equivalent 
coupbng. Lande s Interval rule, Problems. . P sep~~atton for 1nteract1on energy of LS 

E I di · UNIT-III ar Y scovenes and developments E . • Effi p bl .l ' xpenmental 
Dis:~~ter:idems, st_tark effect (Qualitative discuss:a)ngXement, N,"Jnnal and anomalous Zeeman con muous X-ray , -ray spe"tr Mosley's law and its ap r . spectra, Daune and Hunt' .... oscopy: Nature of X-rays, 

P icattons, Auger effect, Problems s Rule, X-ray emission spectra, 

Molecular fonnation the H I UNIT-IV R tat· 'b ' m.o ecuiar i • H o ion, v1 ration and electr . on, l - tnolecul S . 
s~lection rules, Theory of pur on1c _spectra of molecut ahent It':atures of molecular spectra• simple applications. e rotation and rotation... .bes, _assoc.iated quantum numbers and 

v1 ration 
spectra, Raman and IR spectra, 



I 

I 

lJNIT-V 

;cal theory of Raman Effect. Molecular polarizability Quantum theory of Raman Effect, 

f !::runental set up for Raman Effect, Applications of Ram'an spectroscopy 

k Recommended: 
BOO s . 

1. Atomic Physics (Modern ~hysics), SN Ghosal, (S. Chand) . . . 

2. Concepts_ of Modem ~hys1cs 4• edition, Arthur Baiser (McGraw Hill Intern~~onal edition) 

3. Jntroduct!on to Ato~c spectra, H. E White. (McGraw Hill International edit~on~ 

4
_ Introduction to Atonuc and Molecular Spectroscopy , V.K.Jain, Narosa Pubhc_atton. 

5 
Molecular Structure And Spectroscopy, 2nd Edition, G. Aruldhas (PHI Learm~g)p n 

6: Physics of Atoms and. Molecules, 2"' edition B H Bransden and C J Joacham, earso 

International. 



• • 

· • Int B. 
seinester: -M.Sc. Ph .sics 

course Name: , .. NANOMA. TERJALs AND Type: OEC 

. APPLICA'flONS Course Code: 

credits: 4· 
LTP· . .. 3-1-0 

pre-Requisites: 

Knowledge of different materials and their b . . •• . • • 

0 
asic properties such a5 crystal structure band diagram 

Course utcomes: , 

At the end of the course, the student will be able to: 
• 

COl Comprehend the nnique pro rti' f . . . . . 
different fields. • pe e~ 0 nanomatenals for their apphcattons 1n 

CO2 Solve the Schrodi~ger equations for 2D, 1D and OD q;1antum confined 

nano structures. 

CO3 Understand the principles of nanomaterial synthesis and fabrication techniques. 

CO4 Comprehend different characterization methods used to analyze nanomaterials. 

CO5 Analyze emerging research trends in nanomaterial applications and addressing 

challenges in integrating nanomaterials into various fields .. 

UNIT-1: 

Introduction to N anostructured materials and their technological _significance, Classification of 

Low dimensional Systems-2D, 1D, and OD systems, Quantum do~,Nanowires, Nanorods, Surface 

effect and Quantum Confmement effect, Schrodinger equations for 2D, 1D and OD systems, 

• Density of States in bulk and low dimensional Systems- derivation and explanation. 
. . 

UNIT-2: 

Size dependent Properties of1\J'anomaterials-Physical, Chemical, C1ptical, Electronic, Mechanical 

and Magnetic Properties. 

UNIT-3: 

Bottom-u:g and top-down approaches, Physical and _Chemical Techniqlles, Nucleation and Growth 

Mechanism of thin film and nano5ttuctui:e formatto~; Thermal E"•~aporation and Electron beam 

. Evaporation, Arc-discharge, Las~r Abl~tton, ~hemica_l Vapor Deposition, Colloidal synthesis, 

Self-assembly techniq~es, Spin coa~g, Dip coating, Spray pyrolysis; Nanofabrication

photolithography and J;:lectron-beam Lithography• 

l 

-·"' 

I 

\ 

\ 

I\ 
I 



llN11.4. 

X-Ray Diffraction, Electron rnic · · · 

1• • roscope (SE1l 1 

AFM); App 1cattons of Nanornat . . 1v1, TEM) and S . 

Sensing devices. enals in Modem Na~odevic~ann~g P~be microscopes (STM, 

• • 
s- Biolog1cal, Optoelectronic and 

llNIT-s-
~ 

. 
Carbon-based nanornaterials ( D'1-a h 
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