                                                                            SCHEME 

 M.Sc. (APPLIED Physics) PART– II (III & IV semester) 

2017-2018 & 2018-2019 SessionS

	Code 

    
	Title of Paper
	Hours 

(Per  Week)
	Max Marks
	Examination

Time (Hours)

	Semester – iII
	
	Total
	Ext.
	Int.
	Total

	Core Papers
	
	
	
	
	

	AP 2.1.1 
	Condensed Matter Physics- I

	4
	80
	60
	20
	03

	AP 2.1.2
	Electromagnetic Waves & Radiating Systems
	4
	80
	60
	20
	03

	AP 2.1.3
	Advanced Electronics
	4
	80
	60
	20
	03

	Elective Papers*
	
	
	
	
	

	AP 2.1.4    
	One of the followings:

i)   Space Physics

ii)  Statistical Mechanics
iii)  Applied Optics-II
iv)  Advanced Quantum Mechanics
v)  Material Science-I
	4
	80
	60
	20
	03

	AP 2.1.5      
	Laboratory Practice:
i)  Nuclear Physics & Counter Electronics Lab

ii) Condensed Matter Physics and  Advanced Electronics Lab
	9
	100
	75
	25
	03



	AP 2.1.6     
	Workshop (Electronics)
	5
	80
	60
	20
	03

	Semester – IV
	
	
	
	
	

	Core Papers
	
	
	
	
	

	AP 2.2.1  
	Condensed Matter Physics -II


	4
	80
	60
	20
	03

	AP 2.2.2   
	Electronics Communication 

 Systems
	4
	80
	60
	20
	03

	Elective Papers**
	
	
	
	
	

	AP 2.2.3 &

2.2.4    
	Two of the followings:



i) Lasers and Applications


ii) Techniques in Experimental   Physics

iii) Computer Simulation in      Physics

iv) Applied Fluorescent X-ray 

Spectroscopy

v) Plasma Physics
vi) Material Science-II
	4
	80
	60
	20
	03

	AP 2.2.5   
	Laboratory Practice:
i)  Nuclear Physics & Counter Electronics Lab

ii) Condensed Matter Physics and  Advanced Electronics Lab
	8
	100
	75
	25
	03



	AP 2.2.6     
	Project Type Laboratory
	4
	80
	60
	20
	03

	AP 2.2.7
	Open Elective Subject
	3
	60
	45
	15
	03


NOTE:  i)    Only one optional paper will be offered depending on the availability of staff*.

  ii)   Only two optional papers will be offered depending on the availability of staff**.
            iii)   Open Elective Subject (AP 2.2.7) shall be compulsory for all students. The students are required to qualify this paper. The marks obtained will not add to the Grand total of the course. This paper will be, of 3 lectures per week, from the Open Elective Subjects offered by other departments for which the timings shall be 4.00 - 5.00 pm.





Semester –III
Core Papers

AP 2.1.1



CONDENSED MATTER PHYSICS
Maximum Marks: External 
60




Time Allowed: 3 Hours



     Internal       20




Total Teaching hours:  50



     Total           80




 Pass Marks: 35%

Out of 80 Marks, internal assessment (based on two mid-semester tests/ internal examinations, written assignment/project work etc. and attendance) carries 20 marks, and the final examination at the end of the semester carries 60 marks. 

Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective section of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carries 10 marks.  Section C will carry 20 marks.

Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.

                              Use of scientific calculators is allowed.

SECTION A

Diffraction methods, Lattice vibrations, Free electrons: Diffraction methods, Scattered wave amplitude, Reciprocal lattice, Brillouin zones, Structure factor, Quasi Crystals, Form factor and Debye Waller factor, Lattice vibrations of mono-atomic and diatomic linear lattices, Free electron gas in 1-D and 3-D. Heat capacity of metals, Thermal effective mass, Drude model of electrical conductivity, Wiedman-Franz law, Hall effect, Quantized Hall effect.

Nanotechnology: Introduction to nanoparticles, Metal nano clusters (various types), Properties of semi conducting nanoparticles, Methods of synthesis, Quantum well, Quantum wire and Quantum dots (in brief) and their fabrication. Carbon nanostructures and Energy bands in semiconductors: Carbon molecules, Carbon cluster, C60 (its crystals and superconductivity), Carbon nano tubes, their fabrication and properties, application of carbon nano tubes.

SECTION B

Optical processes: Optical reflectance, Kramers-Kronig relations, Electronic inter-band transitions, Excitons and its type, Raman Effect in crystals, Electron spectroscopy with X-rays, Energy loss of fast particles in solids.
Semiconductor Physics: Nearly free electron model, Bloch functions, Kronig-penny model, Wave equation of electrons in a periodic potential, Solution of the central equation, Solutions near a zone boundary, Number of Orbitals in a band, Metals and insulators.  

Semiconductors and Fermi-surfaces in Metals: Band gap, Equation of motion, properties of holes, Effective mass of electrons (m*), m* in semiconductors, Band  structure of Si Ge and GaAs, Intrinsic carrier concentration, Intrinsic and extrinsic conductivity, Thermoelectric Effects, Semimetals, Different zone schemes,  Constructions of Fermi surfaces, Experimental methods in Fermi surface studies, Quantization of orbits in a magnetic field, De Haas-Van Alphen effect, Extremal orbits, Fermi surfaces for Cu and Au, Magnetic breakdown.

Text Books:

1. Introduction to Solid State Physics; C. Kittel (7th Ed.) , Wiley Eastern, N. Delhi, 1995

2. Introduction to Nano Technology: Charles P Poole, Jr. and Frank J.Owens, John Wiley & Sons Publications, 2003

AP 2.1.2
ELECTROMAGNETIC WAVES AND RADIATING SYSTEMS​
Maximum Marks: External 
60




Time Allowed: 3 Hours



     Internal       20




Total Teaching hours:  50



     Total           80




Pass Marks: 35%

Out of 80 Marks, internal assessment (based on two mid-semester tests/ internal examination, written assignment/project work etc. and attendance) carries 20 marks, and the final examination at the end of the semester carries 60 marks. 

Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks.  Section C will carry 20 marks.

Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.

                              Use of scientific calculators is allowed.






SECTION A
Electrostatics: Fundamental relations of the electrostatic field, Gauss's Law, the potential function, field due to a continuous distribution of charge, Equipotential surfaces, divergence theorem, Poisson's and Laplace's equations, capacitance, electrostatic energy, Conditions at a boundary between dielectrics, Electrostatic uniqueness theorem for field of a charge distribution.  Dirac delta representation for a point charge and for an infinitesimal dipole.

The steady Magnetic Field: Theories of the magnetic field, Magnetic induction and Faraday's law.  Magnetic flux density. Magnetic field strength and magneto-motive force, Ampere's work law in the different work form. Permeability. Energy stored in a magnetic field.  Ampere's law for a current element, volume distribution of current and the Dirac delta.  Ampere's force law.  Magnetic vector potential and its alternative derivation.  Far field of a current distribution, analogies between electric and magnetic fields.

Maxwell Equations: Equation of continuity for time varying fields.  Inconsistency of Ampere's law, Maxwell's equations.  Conditions at a boundary surface.

Electromagnetic Waves: Solution for free-space condition. Uniform plane wave and its propagation. The wave equations for a conducting medium. Sinusoidal time variations. Conductors, dielectrics and polarization. Direction cosines.  Reflection by a perfect conductor:  Normal and oblique incidence.  Reflection by a perfect dielectric: normal and oblique incidence, reflection at the surface of a conductive medium, Surface impedance.

Poynting Vector and the flow of Power: Poynting's theorem, instantaneous, average and complex poynting vector.  Power loss in a plane conductor.  
Guided Waves: Waves between parallel planes.  Transverse electric and magnetic waves.  Characteristics of TE and TM waves. Transverse electromagnetic waves, velocities of propagation.  Attenuation in parallel-plane guides.   Wave impedances, electric field and current flow within the conductor.
SECTION B
Wave Guides: Rectangular wave guides.  Transverse electric and magnetic waves in rectangular wave guides.  Impossibility of TEM wave in wave guides.  Solution of the field equations, cylindrical coordinates.  TM and TE waves in circular guides.  Wave impedances and characteristic impedances.  Attenuation factor and Q of wave guides.  Dielectric slab wave guide.

Interaction of fields and matter: Charged particle equation of motion.  Force and energy.  Circular motion in a magnetic field, crossed-field motion of a charged particle.  Space-charge-limited diode.  Plasma oscillations, Wave propagation in a plasma.  Polarization of dielectric materials.  Equivalent volume and surface charges.  The permittivity concept, magnetic polarization, Equivalent volume and surface currents.  The permeability concept.  Frequency response of dielectric materials.

AP 2.1.2
ELECTROMAGNETIC WAVES AND RADIATING SYSTEMS​
Radiation: Potential functions and the electromagnetic field.  Potential functions for sinusoidal oscillations.  The alternating current element.  Power radiated  by a current element.  Application to short antennas.  Assumed current distribution.  Radiation from a quarter-wave monopole.  Sine and cosine integrals.  Electromagnetic field close to an antenna.  Solution of the potential equations.  Far field approximation.

Antenna fundamentals: Network theorems, directional properties of dipole antenna, travelling wave antenna and effect of feed on standing wave antenna, two-element array, horizontal patterns in broadcast arrays, linear arrays, multiplication of patterns, effect of earth on vertical patterns, binomial array, antenna gain, effective area, antenna as an opened-out transmission line. 

Text Books:
1.
Electromagnetic Wave and Radiating Systems: E.C. Jordan and K.G. Balmain, Prentice Hall of   India Pvt. Ltd. 2003.
2.
Field and Wave Electromagnetics: David K. Cheng, Pearson Education

3.
Elements of Electromagnetics: Matthew N.O. Sadiku, Oxford University Press.

AP 2.1.3


ADVANCED ELECTRONICS

Maximum Marks: External 
60




Time Allowed: 3 Hours



     Internal       20




Total Teaching hours:  50



     Total           80




Pass Marks: 35%

Out of 80 Marks, internal assessment (based on two mid-semester tests/ internal examination, written assignment/project work etc. and attendance) carries 20 marks, and the final examination at the end of the semester carries 60 marks. 

Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks.  Section C will carry 20 marks.

Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.

                              Use of scientific calculators is allowed.




                 SECTION A

Basic applications of Op. Amp: instrumentation amplifier, voltage to current and current to voltage converters, precision diode and its applications, sample and hold circuits,  log and anti-log amplifiers, multipliers, divider, differentiator,  integrator and analog computations. Comparators and waveform generators: schmitt trigger, astable multi-, Monostable multi, triangular and sine wave generators.



Voltage regulators: series Op. Amp. regulator, IC regulators and 723 general purpose regulator.  Switchig mode power supply. Timer 555: its applications as monostable, astable and bistable multi-vibrators. Phased locked loops: basic principle, phase detector / comparators and voltage controlled oscillators. 




                 SECTION B
Fundamentals of microprocessors and microcomputers: Microprocessor Architecture; Registers, ALU, Timing and control unit and interfacing section (Illustrations regarding 8085 MPU) and Block diagram of 8085 MPU. Memories and memory interfacing: types of main memories, important memory characteristics, compatibility between memory and MPU system bus, address space, special chips for address decoding, and memory mapping and management. Common peripheral and their interfacing: keyboard, CRT terminal, floppy disk system, Winchester disk system, optical disk, printers.

Microprocessor programming: Instructions; format, addressing modes & sets (instruction set of 8085).Assembly language programming (Illustrations with regard to MP 8085), program looping and its application in counters, delays & indexing. Stack and Subroutines.  Introduction to 16, 32 and 64 bits processors.

Text Books:

1. D. Roy Choudhry and Shail Jain; Linear Integrating Circuits (1991), Wiley Eastern.

2. Ajit Paul; Microprocessors, Principles and Applications (1990), Tata McGraw-Hill.

3. R. S Gaonkar; Microprocessor Architecture, Programming & Applications, Willey Eastern.

4. B. B. Brey: The INTEL Microprocessors (1995) 3rd Ed., Prentice-Hall of India.

Reference Books:

1. Millman and Grabel: Microelectronics, 2nd Ed. (1987), MHB.

2. Millman: Microelectronics, Digital and Analog Circuits and Systems. (1979), MHB.

3. R. L. Tekheim: Microprocessor Fundamentals(1986), MHB. 

Elective Papers

AP 2.1.4


Option (i)
SPACE PHYSICS
Maximum Marks: External 
60




Time Allowed: 3 Hours



     Internal       20




Total Teaching hours:  50



     Total           80




Pass Marks: 35%

Out of 80 Marks, internal assessment (based on two mid-semester tests/ internal examination, written assignment/project work etc. and attendance) carries 20 marks, and the final examination at the end of the semester carries 60 marks. 

Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks.  Section C will carry 20 marks.

Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.

                              Use of scientific calculators is allowed.

SECTION A

Hydrostatics, Heating of the upper atmosphere, Variations in the earth's atmosphere, Model atmosphere, The earth’s exosphere.

Emission mechanisms, Airglow, Aurora, Morphology, Excitation mechanism, Auroral spectra.

Ionosphere: Ion-electron pair production, Ion-kinetics, Equilibrium, Ionospheric regions (D,E,F1), Variations in these regions.

F2 region: Formation of F2-layer, Continuity equation, F2-region anomalies, Thermal properties of the F2-region.







SECTION B
Ionospheric Irregularities and disturbances: Spread-F, Travelling ionospheric disturbances, Perturbation by electromagnetic and corpuscular radiation, Ionospheric and magnetic storms.

Propagation of radio waves through ionosphere, Appleton Hartee equation. Faraday rotation.

The Sun: Interior, A model, Outer atmosphere: Photosphere, Chromosphere, Transition region, Corona

Active Regions: Development and structure, Loops, Internal motions, Sunspots: Classification, Structure and evolution of sunspots, Solar cycle, Prominences, Solar flares (descriptive only).

Text Books:
1. Fundamentals of Aeronomy, R.C. Whitten & I.G. Poppoff, John Wiley & Sons Inc. 1971.

2. Priest, E.R., Solar Magnetohydrodynamics, D. Reidel Pub. Company, 1987

3. Introduction to Space Physics, Kivelson, M.G. and Russell, C.T., Cambridge University Press, 1996

AP 2.1.4


Option (ii)
STATISTICAL MECHANICS

Maximum Marks: External 
60




Time Allowed: 3 Hours



     Internal       20




Total Teaching hours:  50



     Total           80




Pass Marks: 35%

Out of 80 Marks, internal assessment (based on two mid-semester tests/ internal examination, written assignment/project work etc. and attendance) carries 20 marks, and the final examination at the end of the semester carries 60 marks. 

Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks.  Section C will carry 20 marks.

Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.

                              Use of scientific calculators is allowed.

SECTION A

Classical Statistical Mechanics Postulates, the macroscopic and microscopic states, contact between statistics and thermodynamics, connection between statistical and thermodynamic quantities, Ensemble, Phase space, Liouville's theorem, Representation of Ensembles in Phase space, Micro canonical ensemble, Gibb's micro canonical distribution, Ideal gas in micro canonical ensemble, Entropy of an ideal gas, Gibb's paradox, Sackur-Tetrode equation.
Canonical ensemble and its thermodynamics, Partition function, Partition function in phase space, Problems in canonical ensembles: Classical ideal gas, System of independent harmonic oscillators, Dielectrics, Para magnetisms, Rotational partition function. Equipartition and Virial theorems

Grand canonical ensemble and its thermodynamics, Energy and Density fluctuations. Equivalence of canonical and the grand canonical ensembles. Classical Ideal gas in grand canonical ensemble.

SECTION B

Postulates of Quantum Statistical Mechanics, Density matrix, Different ensembles in quantum statistical mechanics for different Ideal gases (Ideal Fermi Gas, Ideal Bose Gas and Boltzman Gas): Distribution function for different ideal gases, density of states for an ideal gas.

Equation of state of an Ideal Fermi Gas, Degeneracy, Fermi energy at T=0 and at low temperatures. Thermodynamics of an ideal Fermi gas, Free electron gas in metal

Bose Gas: Equation of state of an Ideal Bose gas, Bose-Einstein condensation, Thermodynamics of an Ideal Bose gas, Black body radiation (The photon gas)
Phase transition, Introduction to first and second order phase transition: the Clausius Claperyon equation, Ising model in zeroth approximation, random walk and brownian motion, Fick’s diffusion formula, Fick law, Einstein relation.
Text Book:

1.  Statistical Mechanics: Kerson Huang, (John Wiley & Sons, 2nd Ed.)

Reference Book:

1.  Statistical Mechanics: R.K. Patharia (2nd Ed.), Butterworth Oxford

 AP 2.1.4


Option (iii)
APPLIED OPTICS-II
Maximum Marks: External 
60




Time Allowed: 3 Hours



     Internal       20




Total Teaching hours:  50



     Total           80




Pass Marks: 35%

Out of 80 Marks, internal assessment (based on two mid-semester tests/ internal examination, written assignment/project work etc. and attendance) carries 20 marks, and the final examination at the end of the semester carries 60 marks. 

Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks.  Section C will carry 20 marks.

Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.

                              Use of scientific calculators is allowed.






SECTION A

The Electro-optic effect: Pockel and Kerr effects. Pockels electro-optic effect in KDP crystal in longitudinal and transverse modes.  Half wave voltage. Phase and amplitude modulation in KDP.  Pockels effect in Lithium niobate and Lithium tantalate crystals.  Index ellipsoids in the presence of an external electric field: Index ellipsoid of KDP, Lithium niobate and Lithium tantalate. Geometrical considerations for the modulator design. (RR1 and RR2)

Diffraction gratings. Sinusoidal phase and amplitude gratings. The acousto-optic effect: Raman-Nath diffraction. Optical activity and magneto-optic effects: Faraday, Voigt and Kerr effects. (RR1)

Nonlinear optics, Harmonic generation. Phase matching (RR3)






SECTION B
Optical mixing parametric generation of light and self focussing effects.  Multiphoton processes: Multi-quantum photoelectric effect. Two photon process-theory and experiments.  Violation of square law dependence. Phase conjugation. Stimulated Raman effect. Hyper Raman effect. Coherent and anti-stokes Raman spectroscopy. Spin-flip Raman laser. Photo-acoustic Raman spectroscopy. Saturation Raman spectroscopy.  Doppler-free two photon spectroscopy. (RR3)





Fibre optics and Integrated Optics: Introduction, The slab wave guide. Fibre optical cables, V-number, Channel wave guides, Light coupling in wave guides. Transverse and longitudinal couplers. Prism, Grating and tapered film couplers. Planar optical elements. Lunenberg, Geodesic and grating lenses. Modulators, Deflectors and directional couplers. Optical signal processing: Introduction. Devices: The elctro-optic amplitude and phase modulators. The acousto-optic and magneto-optic modulators (RR1).

Text Books:
1. Lasers and Optical Engineering: P.Das (Narosa Pub. House 1992)

2. Optical Electronics: A.k. Ghatak and K. Thyagarajan, Cambridge Univ. Press, 1989

3. Lasers and Nonlinear Optics: B.B. Laud (2nd Ed.), Wiley Eastern
AP 2.1.4

Option (iv)
ADVANCED QUANTUM MECHANICS

Maximum Marks: External 
60




Time Allowed: 3 Hours



     Internal       20




Total Teaching hours:  50



     Total           80




Pass Marks: 35%

Out of 80 Marks, internal assessment (based on two mid-semester tests/ internal examination, written assignment/project work etc. and attendance) carries 20 marks, and the final examination at the end of the semester carries 60 marks. 

Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks.  Section C will carry 20 marks.

Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.

                              Use of scientific calculators is allowed.





SECTION A

Time dependent problems in quantum mechanics: Time dependent Schrodinger equation.  Schrodinger Heisenberg and interaction pictures.

Time dependent perturbation theory: Method of variation of constants.  Constant and Harmonic perturbation.  Transition probability.  Fermi Golden rule.  Perturbation due to an electromagnetic field.  Absorption and emission.  electric dipole transitions, spontaneous emission from semi classical approach.  Planck's radiation law.

Systems with identical particles: Concept of indistinguishability of identical particles.  Symmetry and antisymmetry of wave functions. Pauli exclusion.  principle connection between spin and statistics.  Applications to He atom.  Hietler-London theory of hydrogen molecule.  Collisions of identical particles.  Density operator.  Equations of motion using density matrix.  Projection operator and density matrix for a spin half particle.  Atoms with many electrons.  Central field approximation.  Hartree Fock method of self consistent field.  Thomas Fermi model of the atom.





SECTION B
Relativistic quantum mechanics: Klein-Gordan equation.  Probability and probability current density.  Klein-Gordan particle in an electromagnetic field.  Hydrogen atom in K.G. theory.  Dirac equation for a free particle.  Probability and probability current density and matrices. Plane wave solutions.

Dirac equation for a particle in an electromagnetic field.  Spin and magnetic moment.  Dirac particle in a central field.  Spin orbit interaction.  Hydrogen atom problem in Dirac theory.

Elements of quantum field theory: Concept of a field, Classical and quantum fields, Lagrangian and Hamiltonian densities.  Lagrange and Hamilton's equations for a classical field.  Fields with more than one component.

Quantization postulates for fields.  Quantization of non relativistic Schrodinger equation.  The N representation.  Creation, destruction and number operators.  Connection with many particle Schrodinger equation. Anticommutation relations and its physical interpretation.  Representation of anticommutation ak operators and a system of Fermions.
Text Books:

1. Quantum Mechanics: L.I. Schiff (Int. Student Ed.),Tata Mc Graw Hill, New Delhi.
2.
Quantum Mechanics: J.L. Powell and B. Craseman (Narosa Publishing House, New Delhi.

3.
Quantum Mechanics; Mathews & Venkatesan, Tata Mc Graw Hill, New Delhi.
AP2.1.4 

Option (v)  MATERIAL SCIENCE–I
Maximum Marks: External 
60




Time Allowed: 3 Hours



     Internal       20




Total Teaching hours:  50



     Total           80




Pass Marks: 35%

Out of 80 Marks, internal assessment (based on two mid-semester tests/ internal examination, written assignment/project work etc. and attendance) carries 20 marks, and the final examination at the end of the semester carries 60 marks. 

Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks.  Section C will carry 20 marks.

Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.

                              Use of scientific calculators is allowed.






SECTION A

Crystal Imperfections: 

Classification of imperfections: Point imperfections, Line imperfections; Mixed dislocations. Characteristics of dislocations; Sources of dislocations, their effects and remedies; Phenomena related to behaviour of dislocations, Surface imperfections, Volumes imperfections, Whiskers.

Diffusion in solids: Diffusion controlled applications, Types of diffusion, Diffusion processes, Laws of diffusion, Solution to Fick's second law, Applications based on second law, Experimental determination of diffusivity, Factors affecting diffusivity.

Mechanical Properties: 

Basic properties: Strain, Stress, Young's modulus, Elastic constants, Isotropy, Anisotropy, Orthotropy, Homogeneity and heterogeneity; Stress-strain diagrams, Stress-strain diagram of structural steel, Elastic properties; Other mechanical properties: Strength, Stiffness, Elasticity, Plasticity, Resilience, Proof resilience, Toughness, Ductility, Brittleness and malleability, True stress-strain diagrams, Fatigue and Creep.

Mechanical Tests: Destructive tests, Tensile test, Compression tests, Shear and bending (on Flexure) tests, Torsion test, Hardness tests, Impact tests, Fatigue test and Creep test.



                      SECTION B

Phases and Phase diagrams

Solid phases in alloys, Solid solution, Inter-metallic compounds and intermediate compounds, Phases, Phase diagrams, Binary phase diagram, Typical phase diagrams, Application of phase diagrams, Ternary phase diagram.

Phase Transformations and Heat Treatment

Rate of cooling and crystallization, Strengthening mechanisms; Cold and hot working; Precipitation (or Age) hardening, Dispersion hardening, Solid solution hardening, Recovery and re-crystallization, Grain growth and preferred orientation.

Purpose of heat treatment, Microstructure of steel and iron, Iron-Carbon phase diagram, Transformation in steel and critical cooling curve, Heating  temperature range in various heat treatment processes, Hardening, Tempering, Annealing, Normalizing, Case hardening or carburizing, Cyaniding, Nitriding, Flame hardening, Induction hardening and Jaminy End-quenched test.

Engineering Materials (Ferrous)

Production of iron and steel, Casting of ingots, Refining, Continuous casting, Steels, Plain carbon steels and applications, Alloy steels, Heat treatment of stainless-steels, Tool-steels and Cast iron.

AP 2.1.4       Option (v)   MATERIAL SCIENCE-I

Engineering Materials (Non-ferrous)

Aluminium, Properties of aluminium alloys, Age-hardening of aluminium alloys, Copper and its production, Copper alloys, Magnesium and its alloys, Titanium alloys, Bearing materials, Alloys for cutting tools, Creep resistant materials.

Text Books:

1. Material Science and Engineering: K.M. Gupta  (Ist Ed.), Umesh Pub., Delhi

2. Material Science: Abdul Mubeen  and Farhat Mubeen (2nd Ed.), Khanna Pub., Delhi

	AP 2.1.5
	LABORATORY PRACTICE


Maximum Marks: 100





            Time allowed: 3 Hours

Pass Marks: 45%





   
Total teaching hours:  120
Out of 100 Marks, internal assessment based on seminar, attendance and reports carries 25 marks, and the final examination at the end of the semester carries 75 marks. 

The laboratories comprises of experiments based on Nuclear Physics & Counter Electronics in one group and Condensed Matter Physics and advanced Electronics in the other group.  Each student will be placed in one of the two groups during the entire semester.
GROUP-I:  NUCLEAR PHYSICS & COUNTER ELECTRONICS  EXPERIMENTS  

(10 out of the followings with Minimum of 7 from 1-15)
1.     Study of standard deviation using G-M counter

2.     Half-life of 40 K using G-M Counter 
3.     Measurement of mass absorption coefficient of beta rays in given materials
4.     To find range and energy of β- particles
5.     To find Dead time of a GM Tube 
6.     Study of energy calibration of NaI(Tl) scintillation detector 
7.     Study and analysis of spectrum of 137Cs 

8.     Verify inverse square law (in case of gamma rays) using scintillation spectrometer. 
9.     Study of Compton scattering law for energy of scattered photons

10.   To study   Internal Conversion Coefficient for 137Cs (or suitable gamma source)
11.   To determine the source strength of a given radioactive gamma source

12.   Study and analysis of the spectrum of 60Co

13.  
Photoelectric cross-section measurement for a given target material at known incident gamma photon energy
14.   Compton cross-section measurement for known incident gamma photon energy
15.   Measurement of Photo-peak (full energy peak) efficiency of Scintillation detector.
16.   To verify the given Boolean identities on the ALU system.

17.  To study various Encoders and Decoders, and Random Access Memory (RAM) circuit.
18.   To study the various counters.
19.  To study the left and right shift registers and ring counters.

20.  To study the operation of multiplexer and demultiplexer circuits.

GROUP– II: CONDENSED MATTER PHYSICS & ADVANCED ELECTRONICS EXPERIMENTS  
(10 out of the followings with Minimum of 6 from 1-12)
1.     Find the value of the ‘g’ factor in a DPPH sample by using ESR technique.
2.     To determine the Curie temperature of a given PZT sample.

3.     Determine the coercivity, retentivity and saturation value of magnetic induction of the given     sample by studying the B-H loop.
4.    Determine the Hall coefficient of the given sample and hence find the carrier concentration and mobility.
5.     Find the band gap energy of the given semi-conductor sample by four probe method.
6.     Measurement of susceptibility of paramagnetic solutions by Quinck's Tube Method.

7.     Measurement of magneto-resistance of a semi-conducting sample.
8.     Study of Dispersion relation for Mono-atomic and Diatomic lattices using Lattice dynamic kit.
9.     Study of solar cell and characteristics
10.   Measurement of wavelength, frequency, VSWR and Reflection coefficients of microwaves.

11.    Determination of velocity of ultrasonic wave in liquids hence to find the compressibility.
12.    Frank Hertz experiment for Quantization of Bohr’s model of atom.
13.   To study Digital to Analog Converter and Analog to Digital Converter.

14.   To study multivibrators (astable, monostable and bistable) using discrete components.

15.    To study the multivibrators (BMV, AMV and MMV) using IC-555.
16.    To study Timer Integrated circuit IC-555.

17.    To study the basic operational amplifier (Model 741).

18.    To study the applications of operational amplifier (Model 741).

19.    To study the voltage controlled oscillator (VCO)

20.    To study the voltage regulator using IC 317
21.    Programming with Microprocessor training kit (8085 processor)
	AP 2.1.6
	WORKSHOP (Electronics)


Maximum Marks: External 
80




Time Allowed: 3 Hours



     Internal       20




Total Teaching hours:  60



     Total           60




Pass Marks: 45%

Out of 80 Marks, internal assessment based on seminar, attendance and reports carries 20 marks, and the final examination at the end of the semester carries 60 marks. 

     This laboratory comprises of Project based on Electronics to be allotted by teacher in charge.





Semester –  IV
Core Papers

AP.2.2.1                        
CONDENSED MATTER PHYSICS–II
Maximum Marks: External 
60




Time Allowed: 3 Hours



     Internal       20




Total Teaching hours:  50



     Total           80




 Pass Marks: 35%

Out of 80 Marks, internal assessment (based on two mid-semester tests/ internal examinations, written assignment/project work etc. and attendance) carries 20 marks, and the final examination at the end of the semester carries 60 marks. 

Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective section of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carries 10 marks.  Section C will carry 20 marks.

Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.

                              Use of scientific calculator is allowed.





          SECTION A

Magnetic properties: Langevin diamagnetism equation, Quantum theory of diamagnetism of mononuclear system, Paramagnetism, Quantum theory of para-magnetism, magnetism of rare earth and iron group ions, Crystal field splitting, Quenching of orbital angular momentum, Conduction electron magnetization, Cooling by adiabatic demagnetization, Ferromagnetism, Magnetization at absolute zero and its temperature dependence, Spin waves and magnons in ferromagnetics, Neutron magnetic scattering, Ferrimagnetic order and iron garnets, Anti ferromagnetic order and susceptibility, Anti ferromagnetic magnons, Ferromagnetic domains, Bloch wall, Origin of domains, Application of soft and hard magnetic materials.

Magnetic resonance and dielectric absorption of ferroelectric materials:  Magnetic resonance, Equations of motion, Line width and motional narrowing, Hyperfine splitting, Complex dielectric constant, Debye equations, Optical  absorption, Ferro-electric materials and their classification, Dipole theory of ferroelectricity, Objections against dipole theory, Ferroelectricity in BaTi03, Landau  theory of phase transition.





          SECTION B

Superconductivity: Survey of traditional and high Tc superconductors, Meissner effect, Heat capacity, Energy gap, Isotope effect, Stabilization energy density, London equations, Coherence length, Some basic ideas of BCS theory, Flux quantization in superconducting ring, Duration of persistent currents, Type II Superconductors, Estimation of HC1 and HC2 , Single particle Tunneling, DC and AC Josephson effects. Macroscopic quantum interference, SQUIDS and its applications.

Plasmons, polaritons, polarons and Lattice defects: Dielectric function of the electron gas, Plasmons, Electrostatic screening, Mott transition, polaritons and LST relation, polarons, Point defects, diffusion, Ionic conductivity, Photoconductivity, Concepts of traps, Colour centers, Shear strength in single crystals, Dislocations and its types, Burger's vector, Stress field of dislocations. Low angle and large angle grain boundaries. Dislocation multiplication by Frank-Read source and strength of alloys.

Text Books:
1.
Introduction to Solid State Physics; C. Kittel (7th Ed.), Wiley Eastern Ltd.,1995

2.
Solid State Physics; A.J. Dekker (2nd Ed.), Mc Millan India Ltd.

AP 2.2.2


ELECTRONIC COMMUNICATION SYSTEMS

Maximum Marks: External 
60




Time Allowed: 3 Hours



     Internal       20




Total Teaching hours:  50



     Total           80




Pass Marks: 35%

Out of 80 Marks, internal assessment (based on two mid-semester tests/ internal examination, written assignment/project work etc. and attendance) carries 20 marks, and the final examination at the end of the semester carries 60 marks. 

Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks.  Section C will carry 20 marks.

Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.

                              Use of scientific calculators is allowed.

                                                SECTION A

Introduction to communication systems: Information, transmitter, channel noise, receiver, need for modulation, bandwidth requirements.  Noise and its types.

AM: Representation of AM, frequency spectrum, power relations in AM wave, techniques for generation of AM, AM transmitter, AM receiver types, single and multi-superhetrodyne receivers, communication receivers.

SSB: Evolution and description of single side band, suppression of carrier, the balanced modulator, suppression of unwanted side band, pilot carrier systems, ISB systems, VSB transmission, single and independent side band receivers. (Ref. 1)

FM: Description of FM systems, mathematical representation, frequency spectrum, phase modulation,, intersystem comparison, pre-emphasis and de-emphasis, comparison of wide band and narrow band FM, stereophonic FM multiplex system, FM generation techniques, FM demodulators, FM receivers.


Radar systems: Basic principles, pulsed radar systems, moving target indication, radar beacons, CW Doppler radar, frequency modulated CW radar, phased array radars, planar array radars. (Ref. 1)





SECTION B
Pulse Communication: Information theory, pulse modulation, types of pulse modulation, pulse amplitude modulation (PAM), pulse width modulation (PWM), pulse position modulation (PPM) and pulse code modulation (PCM), PWM transmission system, PCM transmission system, telegraphy and telemetry.

Broadband communication systems:  Frequency division multiplex (FDM), Time division multiplex (TDM), coaxial cables, fiber optics links, microwave links, tropospheric scatter links, submarine cables, satellite communication systems, elements of long distance telephony.                                                                 (Ref. 1)

Microwave Radio communications and system gain: Advantages of microwave communication, frequency modulated microwave radio system, microwave radio repeaters, protection switching arrangements, FM microwave radio stations, path characteristics, system gain. (Ref. 2)

Optical fiber communications: History of optical fibers, type of optical fibers, optical fiber communication system (block diagram), propagation of light through an optical fiber, optical fiber configurations, losses in optical fiber cables, light and optical sources, light detectors.   (Ref. 1,2,)

Text Books:

1. G. Kennedy and B. Devis, Electronic communication systems, Tata McGraw Hill Publishing Co., New Delhi.

2. W. Tomasi, Electronic communication systems, Pearson Education Asia, Delhi.

Elective Papers

AP 2.2.3 & AP 2.2.4
Option (i)   LASERS AND APPLICATIONS

Maximum Marks: External 
60




Time Allowed: 3 Hours



     Internal       20




Total Teaching hours:  50



     Total           80




Pass Marks: 35%

Out of 80 Marks, internal assessment (based on two mid-semester tests/ internal examination, written assignment/project work etc. and attendance) carries 20 marks, and the final examination at the end of the semester carries 60 marks. 

Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks.  Section C will carry 20 marks.

Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.

                              Use of scientific calculators is allowed.






SECTION A

Introductory Concepts: Absorption, Spontaneous and stimulated emission, The laser idea, Properties of laser light.

Interaction of radiation with matter: Summary of black body radiation theory, Rates of absorption and stimulated emission, Allowed and forbidden transitions, Line broadening mechanisms, Transition corss-section, Absorption and gain coefficient, Non-radiative decay, Decay of many atom systems, 

Pumping processes: Optical and electrical pumping, Passive optical resonators: Photon lifetime and cavity Q. Plane parallel resonator; Approximate treatment, Fox and Li treatment, Confocal resonator, Stability diagram.

Laser rate equation: Three level and four level lasers:  Optimum output coupling, Laser spiking.

                                         SECTION B
Transverse and longitudinal mode selection, Q switching, Mode locking.

Types of lasers: Ruby lasers, Nd: YAG laser,He-Ne laser,Co2 laser, N2 laser, Excimer laser, Dye lasers, Chemical lasers, Semiconductor lasers, Colour center and free electron lasers.  
Laser induced Fusion: Introduction, Fusion process, Laser energy requirements and laser induced fusion reactor,  Laser tracking, Lidar, Lasers in isotope separation using radiation pressure; selective photoionization and photochemical process. Lasers in industry for welding, Hole drilling and cutting, Lasers in medicine and surgery.

Text Books:
1. Principles of Lasers: O. Svelto,(3rd Ed.), Plenum Press

2. Lasers and its applications: A.K. Ghatak and K. Thyagrajan

3. Lasers and Nonlinear Optics: B.B. Laud (2nd Ed.), Wiley Eastern

4. Laser Electronics: J.T. Verdeyen (2nd Ed.), PHI
AP 2.2.3 & AP 2.2.4
Option (ii) TECHNIQUES IN EXPERIMENTAL PHYSICS

Maximum Marks: External 
60




Time Allowed: 3 Hours



     Internal       20




Total Teaching hours:  50



     Total           80




Pass Marks: 35%

Out of 80 Marks, internal assessment (based on two mid-semester tests/ internal examination, written assignment/project work etc. and attendance) carries 20 marks, and the final examination at the end of the semester carries 60 marks. 

Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks.  Section C will carry 20 marks.

Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.

                              Use of scientific calculators is allowed.






SECTION– A

Thin Film Deposition Technology: Thermal evaporation – general considerations and evaporation methods. Cathodic sputtering – sputtering process, glow discharge sputtering, sputtering variants and low pressure sputtering. Chemical methods – electrodeposition and chemical vapour deposition. Vacuum deposition apparatus – vacuum systems and surface deposition technology.                                                                    

Thickness Measurements, Analytical Techniques and Transducers Techniques: Thickness measurement – electrical methods, microbalance monitors, mechanical method, radiation absorption and radiation emission methods, optical interference methods. Analytical techniques – chemical analysis and structural analysis.
Transducers: Transducers as input elements to instrumentation systems classification of transducers, selecting a transducer, strain gauges, displacement transducers,  temperature measurements, photosensitive devices.

                                                         SECTION– B
Diffraction techniques: Principal, Instrumentation, working and applications of X-ray diffraction, Neutron diffraction, Electron diffraction

Confocal Scanning Optical Microscopy: Basic concepts, Instrumentation & working, Applications 

Electron microscopy: Scanning Electron Microscope: Basic concepts, Instrumentation & working, Applications; Transmission Electron Microscope: Basic concepts, Instrumentation & working, Applications

Scanning probe microscopy: Scanning Tunneling Microscope: Principal, Construction & working, Applications; Atomic Force Microscope: Principal, Construction & working, Applications

Spectroscopic Techniques (Basic concepts, Instrumentation & working, Applications): UV-Visible absorption spectroscopy, X-ray photoelectron spectroscopy, Raman spectroscopy, Infrared spectroscopy, Luminescence spectroscopy, Atomic absorption spectroscopy, Mass spectroscopy, Mossbauer spectroscopy
Magnetometers: Vibrating sample magnetometer: Basic concepts, Instrumentation & working, Applications; SQUID magnetometer: Basic concepts, Instrumentation & working, Applications

Text Books:

1. Thin Film Phenomena: K.L. Chopra, McGraw Hill Book Company
2. Electronic Instrumentation and Measurement Techniques: W.D. Cooper and A.D. Helfrick (3rd Ed.), Prentice Hall of India Pvt. Ltd.

3.
Springer Handbook of Nanotechnology Edited by Bharat Bhushan, Published by Springer.

4.
Handbook of Spectroscopy Edited by G Gaugliz an T Vo-Dinh,Published by WILEY VCH 
Verlag GmbH & Co.

5.
Encyclopedia of Spectroscopy and Spectrometry Edited by JC Lindon, G E Tranter and J L Holmes, Published by Academic Press.

 AP 2.2.3 & AP 2.2.4 Option (ii)  TECHNIQUES IN EXPERIMENTAL PHYSICS

6.
Concise Encyclopedia of Materials Characterization Edited by R Cahn, Elsevier Publication.
7.
Dekker Encyclopedia of Nanoscience and Nanotechnology. Edited by J A Schwarz, C I Contescu and K Putyera, Published by Marcel Dekker Inc.

8.
Handbook of Microscopy for Nanotechnology Edited by N Yao and Z L Wang, Published by Kluwer Academic Publishers.

AP 2.2.3 & AP 2.2.4       Option (iii)  COMPUTER SIMULATION IN PHYSICS
Maximum Marks: External 
60




Time Allowed: 3 Hours



     Internal       20




Total Teaching hours:  50



     Total           80




Pass Marks: 35%

Out of 80 Marks, internal assessment (based on two mid-semester tests/ internal examination, written assignment/project work etc. and attendance) carries 20 marks, and the final examination at the end of the semester carries 60 marks. 

Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks.  Section C will carry 20 marks.

Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.

                              Use of scientific calculators is allowed.

SECTION A

Evaluation of polynomials and Root finding: Evaluation of truncated series: Fundamental iterative scheme. Solution of nonlinear equations: Newton-Raphson method, Secant method, Newton method for two dimensions.

Iterative methods for systems of equations:  Linear system: Jacobi method, Gauss Seidal Iteration.

Interpolation and Approximation: Polynomial interpolation: Lagrange's and Newton methods.

Curve fitting: Linear and nonlinear curve fitting: Least squares approximation, Data linearization, Piecewise and Cubic Spline interpolation.

Differentiation and Integration: Differentiation using forward, backward and central difference operators; Error analysis, Trapezoidal and Simpson rules; Two and three dimensional integration.

SECTION B
Ordinary Differential equation: Taylor method, Runge-Kutta method and Predictor-Corrector method, System of differential equations for initial value problems.

Monte-Carlo method: Pseudo random numbers and their generation, Monte-Carlo integration.

Simulation of Physics Problems:  Algorithm development of 

1. 1 and 2-Dimensional motion: Viscous effects and projective motion.

2. 1 dim. SHO, damping and anharmonic effects

3. Linear electrical circuits (Kirchoff's laws)

4. Solution of 1-dim. Schrodinger equation

5. Monte-Carlo method for evaluation of Pi and moment of inertia

6. Monte-Carlo modeling of radioactivity

Text Books:

1. Numerical Methods: J.H. Mathews, Prentice Hall of India

2. Computer Oriented Numerical Methods: V. Rajaraman, Prentice Hall of India

3. Computational Physics: R.C. Verma, P.K. Alhuwalia and K.C. Sharma, New Age Pub., N.Delhi

4. Introduction to Computational Physics: M.L. De Jong, Addison Wesley Pub. Co.

AP 2.2.3 & AP 2.2.4 Option (iv)  APPLIED FLUORESCENT X-RAY SPECTROSCOPY
Maximum Marks: External 
60




Time Allowed: 3 Hours



     Internal       20




Total Teaching hours:  50



     Total           80




Pass Marks: 35%

Out of 80 Marks, internal assessment (based on two mid-semester tests/ internal examination, written assignment/project work etc. and attendance) carries 20 marks, and the final examination at the end of the semester carries 60 marks. 

Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks.  Section C will carry 20 marks.

Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.

                              Use of scientific calculators is allowed.

SECTION A

X-ray physics: History, General Features, Emission of Continuous Radiation; Emission of Characteristic X-Rays; Interaction of Photons with Matter; Intensity of Characteristic X-Rays; IUPAC notation for X-Ray Spectroscopy.(Ref. 1) 

Production and Detection of Fluorescent X-Rays: X-Ray Tube Excitation Systems; Radioisotope-Excitations: Introduction and Basic Equations, Radioisotope X-Ray Sources; Synchrotron Radiation Induced X-Ray Emission: Introduction, Properties of Synchrotron radiation, Description of synchrotron facilities, Continuum and mono chromatic excitations; Low Energy X-Ray Spectrometers: Proportional gas counter, Lithium drifted Silicon and Germanium detectors, Peltier Cooled detectors and their relative usefulness. (Ref. 1, 3-5)

SECTION  B
Spectrum Analysis and Spectrum Evaluation: Energy Resolution of Detectors; Detector Efficiencies and Various Factors governing these; Calibration of X-Ray Detectors (Ref 2, 3, 4, 5). 

Spectrum Evaluations: Fundamental Aspects; spectrum Processing Methods; Continuum estimation methods; simple net-peak  area determination. (Ref. 1)

Qualitative & Quantitative Analysis:  Identification of peaks, Converting intensities to concentration: General relationship between intensity and concentration, Factors Influencing the accuracy of Intensity Measurements, Matrix Effects: Estimation or Evaluation of Total Matrix Effects, Compensation Methods, Mathematical Methods (Ref. 1)

Text Books:
1.
Handbook of X-ray Spectrometry (2nd Ed.): Rene E. Van Grieken

2.
An Introduction to X-ray Spectrometry: Ron Jenkin

3.
Introduction to Experimental Nuclear Physics: R.M. Singru

4.
Nuclear Radiation Detection: S.S. Kapoor and V.S. Ramamurthy

5.
Radiation detection and Measurement: G F Knoll

AP 2.2.3 & AP 2.2.4
Option (v)
PLASMA PHYISCS

Maximum Marks: External 
60




Time Allowed: 3 Hours



     Internal       20




Total Teaching hours:  50



     Total           80




Pass Marks: 35%

Out of 80 Marks, internal assessment (based on two mid-semester tests/ internal examination, written assignment/project work etc. and attendance) carries 20 marks, and the final examination at the end of the semester carries 60 marks. 

Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks.  Section C will carry 20 marks.

Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.

                              Use of scientific calculators is allowed.

SECTION A

Motion of charged particles: Motion of charged particles in a constant uniform magnetic field, Constant and uniform electric and magnetic fields, Inhomogeneous magnetic field. Constant non-electromagnetic forces, Time varying magnetic field, constant magnetic and time varying  electric field, Adiabatic invariants, Magnetic mirrors.

Boltzman equation: Fluid model of a plasma, Two fluid and one fluid equations, Collisionless less Boltzman equation, Moment equations and conservation laws, Transport phenomena in plasma: Fokker Planck equations.

                                                                  SECTION B
Magnetohydrodynamics: Generalized Ohm’s law , MHD equations, MHD equilibrium, Force free fields. MHD Stability: Normal mode technique, Sausage and kink instability in a linear pinch , Energy principle, Interchange instabilities, Cusp configuration, Two stream, Ion-acoustic drift, Firehose instabilities.
Waves in Plasma: Plasma oscillations, Electron plasma waves, Ion waves, Electrostatic electron and ion oscillations in a magnetoplasma, Electromagnetic waves propagation through a plasma and magnetoplasma, Alfven waves and magnetosonic waves.

Text Books:

1. Plasma Dynamics: Boyd, T.J.M. and Sanderson, J.J., Nelson, 1969

2. Introduction to plasma Physics, Chen, F.F., Plenum Press, N.Y. 1977

3. Elements of Plasma Physics: Goswami, S.N., New Central Book Agency, 1995

4. Introduction to Plasma Theory, Nicholson, D.R., John Wiley & Sons, 1983.

AP 2.2.3 & AP 2.2.4
Option (vi)
MATERIAL SCIENCE– II
Maximum Marks: External 
60




Time Allowed: 3 Hours



     Internal       20




Total Teaching hours:  50



     Total           80




Pass Marks: 35%

Out of 80 Marks, internal assessment (based on two mid-semester tests/ internal examination, written assignment/project work etc. and attendance) carries 20 marks, and the final examination at the end of the semester carries 60 marks. 

Instruction for the Paper Setter: The question paper will consist of three sections A, B and C. Each of sections A and B will have four questions from respective sections of the syllabus. Section C will have 10 short answer type questions, which will cover the entire syllabus uniformly. Each question of sections A and B carry 10 marks.  Section C will carry 20 marks.

Instruction for the candidates: The candidates are required to attempt two questions each from sections A and B, and the entire section C. Each question of sections A and B carries 10 marks and section C carries 20 marks.

                              Use of scientific calculators is allowed.







SECTION A

Polymeric Materials: Monomers of polymers, Degree of polymerization, Mechanism of polymerization, Additives in polymers, Strengthening mechanisms of polymers, Deformation of polymers, Stereo-tactic synthesis, Plastics. Fibers and filaments. Rubber, Elastomer, Thermal behaviour of polymers. Glass transition temp., Special purpose plastics.

Ceramic Materials: Refractories, Silica and silicates, Glasses, Glass-forming constituents, Types of glasses, Perovskite structures of mixed oxides, Lime, Cement, Cement concrete, Reinforced cement concrete (RCC), Pre-stressed concrete, Rocks and stones, Clay and clay-based ceramics, Chemically bonded ceramics.

Composite Materials: Agglomerated composites, Cermets, Laminates, Reinforced composite materials, Classification of reinforced composite materials. Particulate materials, Flake composites, Whisker reinforced composites, Hybrid composites, Sandwich composites, Fiber-reinforced glass and glass ceramic composites, Polymer concrete, Fiber reinforced concrete (pRC), MMC and wood composites, Advantages and limitations of composites, Fibers, Forms of reinforcing fibers. Mechanics of composite laminates, Generalized Hook's law and elastic constants, Applications and mechanical properties.

Materials and Alloys: Alloys; Alloys in different applications: Heat resisting alloys, Cryogenic alloys, Bearing metals (Babbits), Metals and alloys for nuclear industry, Common ferrous and non-ferrous alloys, Tool and dye steels, Fusible alloys; Materials for rocket and missile, Materials in robots, Materials for special cases.





                     SECTION B
Conductors and Semiconductors: Conductivity; Charge carriers, Mean free path, Conductors and resistors, Factors affecting resistivity; Semiconductors, Intrinsic and extrinsic semiconductors, Compound semiconductors and semiconductor devices, Photoelectric effect and its applications, Hall effect, Fabrication of integrated circuits, Semiconductor lasers, Materials for advanced electronic devices and fiber optics

Dielectric Materials: Classification of dielectrics, Polarization; Basic properties of dielectrics: Electrical susceptibility, Power loss, Electric- breakdown; Effect of temperature and frequency on permittivity, Insulating materials,. Ferro-electrics, Piezo-electrics, Electrets, Pyro-electrics and Electrostriction.


Magnetic Materials: Classification of magnetic materials – Diamagnetic, Paramagnetic, Ferromagnetic, Anti-ferromagnetic and Ferrites, Curie temperature, Laws of magnetic materials, Magnetization curve, Magnetic hysteresis loop, Hysteresis losses, Domain theory, Magnetic materials: Soft and hard magnetic materials, Magnetostriction, Magnetic tapes and films, Metallic glasses and magnetic bubbles.

Superconductors: Properties of superconductors, types of superconductors, Critical magnetic field and critical temperature, Mechanism of super-conduction, Ideal and hard superconductors, Current applications and limitations, Milestones in research and development of superconductors, Present scenario of high temperature superconductors.

Text Books: 1. 

1.
Material Science and Engineering: K.M. Gupta (1st Ed.), Umesh Pulications, Delhi.

2.
Material Science: Abdul Mubeen and Farhat Mubeen (2nd Ed.,), Khanna publishers, Delhi

	AP 2.2.5
	LABORATORY PRACTICE


Maximum Marks: 100





            Time allowed: 3 Hours

Pass Marks: 45%





   
Total teaching hours:  120
Out of 100 Marks, internal assessment based on seminar, attendance and reports carries 25 marks, and the final examination at the end of the semester carries 75 marks. 

The laboratories comprises of experiments based on Nuclear Physics & Counter Electronics in one group and Condensed Matter Physics and advanced Electronics in the other group.  Each student will be placed in one of the two groups (Different from that in the third semester) during the entire semester.
GROUP-I:  NUCLEAR PHYSICS & COUNTER ELECTRONICS  EXPERIMENTS  

(10 out of the followings with Minimum of 7 from 1-15)
1.     Study of standard deviation using G-M counter

2.     Half-life of 40 K using G-M Counter 
3.     Measurement of mass absorption coefficient of beta rays in given materials
4.     To find range and energy of β- particles
5.     To find Dead time of a GM Tube 
6.     Study of energy calibration of NaI(Tl) scintillation detector 
7.     Study and analysis of spectrum of 137Cs 

8.     Verify inverse square law (in case of gamma rays) using scintillation spectrometer. 
9.     Study of Compton scattering law for energy of scattered photons

10.   To study   Internal Conversion Coefficient for 137Cs (or suitable gamma source)
11.   To determine the source strength of a given radioactive gamma source

12.   Study and analysis of the spectrum of 60Co

13.  
Photoelectric cross-section measurement for a given target material at known incident gamma photon energy
14.   Compton cross-section measurement for known incident gamma photon energy
15.   Measurement of Photo-peak (full energy peak) efficiency of Scintillation detector.
16.   To verify the given Boolean identities on the ALU system.

17.  To study various Encoders and Decoders, and Random Access Memory (RAM) circuit.
18.   To study the various counters.
19.  To study the left and right shift registers and ring counters.

20.  To study the operation of multiplexer and demultiplexer circuits.

GROUP– II: CONDENSED MATTER PHYSICS & ADVANCED ELECTRONICS EXPERIMENTS  
(10 out of the followings with Minimum of 6 from 1-12)
1.     Find the value of the ‘g’ factor in a DPPH sample by using ESR technique.
2.     To determine the Curie temperature of a given PZT sample.

3.     Determine the coercivity, retentivity and saturation value of magnetic induction of the given     sample by studying the B-H loop.
4.    Determine the Hall coefficient of the given sample and hence find the carrier concentration and mobility.
5.     Find the band gap energy of the given semi-conductor sample by four probe method.
6.     Measurement of susceptibility of paramagnetic solutions by Quinck's Tube Method.

7.     Measurement of magneto-resistance of a semi-conducting sample.
8.     Study of Dispersion relation for Mono-atomic and Diatomic lattices using Lattice dynamic kit.
9.     Study of solar cell and characteristics
10.   Measurement of wavelength, frequency, VSWR and Reflection coefficients of microwaves.

11.    Determination of velocity of ultrasonic wave in liquids hence to find the compressibility.
12.    Frank Hertz experiment for Quantization of Bohr’s model of atom.
13.   To study Digital to Analog Converter and Analog to Digital Converter.

14.   To study multivibrators (astable, monostable and bistable) using discrete components.

15.    To study the multivibrators (BMV, AMV and MMV) using IC-555.
16.    To study Timer Integrated circuit IC-555.

17.    To study the basic operational amplifier (Model 741).

18.    To study the applications of operational amplifier (Model 741).

19.    To study the voltage controlled oscillator (VCO)

20.    To study the voltage regulator using IC 317
21.    Programming with Microprocessor training kit (8085 processor)
	AP 2.2.6
	Project Type Laboratory


Maximum Marks: External 
80




Time Allowed: 3 Hours



     Internal       20




Total Teaching hours:  60



     Total           60




Pass Marks: 45%

Out of 80 Marks, internal assessment based on seminar, attendance and reports carries 20 marks, and the final examination at the end of the semester carries 60 marks. 

     This laboratory comprises of Project based on Electronics to be allotted by teacher in charge.

	AP 2.2.7
	Open Elective Subject


Maximum Marks: External 
60




Time Allowed: 3 Hours



     Internal       15




Total Teaching hours:  40



     Total           45




Pass Marks: 35%

Out of 60 Marks, internal assessment based on seminar, attendance and reports carries 15 marks, and the final examination at the end of the semester carries 45 marks. 

Note: Open Elective Subject (AP 2.2.7) shall be compulsory for all students. The students are required to qualify this paper. The marks obtained will not add to the Grand total of the course. This paper will be, of 3 lectures per week, from the Open Elective Subjects offered by other departments for which the timings shall be 4.00 - 5.00 pm.

