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General Instructions:

Each Physics theory paper is of 2 credits for which there will be 3 hours of lectures per week. This gives
45 hours of teaching work for each theory paper per semester.

Each Practical shall be of 2 credits for which there will be 4 Hours of laboratory work per batch per week.
This gives 60 hours for laboratory work per semester. For laboratory work, a batch should not exceed 20
students.

Each theory course shall contain 5 units
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Instruction to end-semester examination theory question paper setters: The end-semester
examination system adopted is given below -

Section A (05 marks) shall contain 10 questions two from each Unit. Each question shall be of 0.5 marks.
All the questions are compulsory. The answers should not exceed 50 words.

Section B (12.5 marks) shall contain 5 questions (two from each unit with internal choice). Each question
shall be of 2.5 marks. The candidate is required to answer all 5 questions. The answers should not
exceed 200 words.

Section C (22.5 marks) shall contain 5 questions, one from each Unit. Each question shall be of 7.5
marks. The candidate is required to answer any three questions from five units. The answers should not
exceed 500 words.

In case of dispute, English version of question paper shall be given priority. The candidate is required to

obtain 36% marks to pass in theory, practical and internal Assessment examination separately.
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Instruction for Practical Examination : Practical examination shall be of Four (04) hours. The
distribution of marks is -
Two Experiments (12.5x2) 25 Marks

Viva-voce 10 Marks
Record 05 Marks
Total 40 Marks
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Instruction for Internal Evaluation : Internal evaluation will be of 30 marks overall (no bifurcation into
theory and practical). Continuous comprehensive evaluation process shall be adopted to find out course
level learning outcome, i.e. assignment, lab record, test, quiz, seminars etc. that includes logical thinking,
knowledge and skill acquired during the course. The assessment should be done periodically after every
30 days for all core/elective course per semester. The institution shall keep proper record of the

attendance of students for each evaluation process adopted
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B.Sc. Programme ( Semester Wise )

Semester |
Paper Code | Paper Title/Name Code |L | P | Total Maximum Marks Minimum
Credits | Internal | External | Total Pass
Marks Marks | Marks Marks
(%)
4.5PHYT12 Mechanics DCC | 2 2 40 14(36%)
4.5PHYT13 Electromagnetics DCC | 2 2 40 150 14(36%)
4.5PHYP14 Practical Laboratory | DCC 212 40 14(36%)
30 11(36%)
Semester |l
4.5PHYT22 Oscillation & Waves | DCC | 2 2 40 14(36%)
4.5PHYT23 Optics DCC | 2 2 40 150 14(36%)
4.5PHYP24 Practical Laboratory | DCC 212 40 14(36%)
30 11(36%)
Semester |l
5.0PHYT32 Statistical DCC | 2 2 40 14(36%)
Mechanics &
Thermal Physics
5.0PHYT33 Mathematical DCC | 2 2 40 150 14(36%)
Physics
5.0PHYP34 Practical Laboratory | DCC 212 40 14(36%)
30 11(36%)
Semester IV
5.0PHYT42 Quantum Physics DCC | 2 2 40 14(36%)
5.0PHYT43 Solid State Physics | DCC | 2 2 40 150 14(36%)
5.0PHYP44 Practical Laboratory | DCC 2|2 40 14(36%)
30 11(36%)
Semester V
5.5PHYT52A | Electronics DSE |2 2 40 14(36%)
5.5PHYT52B | Energy
5.5PHYT53A | Atomic & Molecular | DSE | 2 2 40 14(36%)
Physics
5.5PHYT53B | Electronic 150
Instrumentation and
measurement
Techniques
5.5PHYP54 Practical Laboratory | DCC 212 40 14(36%)
30 11(36%)
Semester VI
5.5PHYT62 Nuclear Physics DSE |2 2 40 14(36%)
A
5.5PHYT62 Biophysics
B
5.5PHYT63 Physics at the DSE |2 2 40 14(36%)
A Nanoscale 150
5.5PHYT63 Physics of the
B Universe
5.5PHYP64 Practical Laboratory | DCC 2|2 40 14(36%)
30 11(36%)




SEMESTER |

Paper Code - 4.5PHYT12 DCC MECHANICS
UNIT- |

Frames of Reference: Inertial frames and Non-inertial frames. Galilean Transformation. Displacement,
velocity and acceleration in rotating co-ordinate systems, Centripetal and Centrifugal acceleration,
Coriolis force and its applications.

UNIT- I
Central Force: Motion under central force, Conservation laws, Kepler's law, Gravitational law and field.
Gravitational potential due to a spherical body, Gauss and Poisson equations for gravitational self-energy.

UNIT- Il

System of particles : centre of mass of a system of particles, equation of motion of single stage and
multistage rocket, elastic and inelastic collisions
Rigid Body Dynamics: Rigid body motion, Rotational motion, Moment of inertia and their coefficients,
Principle axes, Euler's equations.

UNIT- IV

Special Theory of Relativity: Postulates of the special theory of relativity, Lorentz transformations, length
contraction, time dilation, velocity transformations, variation of mass with velocity, mass energy
equivalence. Four vector formulation (qualitative only). Michelson-Morley experiment.

UNIT- V

Elasticity : Small deformations: Young's modulus, Bulk modulus and Modulus of rigidity for an isotropic
solid, Poisson ratio, relation between elastic constants, Theory of bending of beam, Cantilever, Torsion of
a cylinder, Bending moment and Shearing forces.

Text and Reference Books :

1. "Berkeley Physics Course Vol.I Mechanics": Mc-Graw-Hill

2. The Feynman Lectures in Physics, vol.l : R.P. Feynman, R.B. Leigton and M. Sands, Narosa
Publication

. Mechanics : R.S. Gambhir , CBS Publishers and Distributors, New Delhi.

. Fundamental University Physics, Vol.1 & Vol.2 : Alonso and Finn, Addison Wesley

. Mechanics, Oscillations and Properties of Materials : Sharma and Soni, S.Dinesh & Co.

. Mechanics : D.S.Mathur, S.Chand & Co
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Paper Code - 4.5PHYT13 DCC ELECTROMAGNETICS

UNIT- |
Scalars and Vectors: Dot and Vector products, triple vector product, scaler and vector fields, gradient of
scalar field and its geometrical interpretation, divergence and curl of a vector field, line, surface and
volume integral, Flux of vector field, Gauss's divergence theorem.

UNIT- I
Coulomb’s law& its vector form, Potential and field of an arbitrary charge distribution at rest, Concept of
Multipole, Potentials and field due to Dipole and Quadrupole. Electrostatic energy of uniformly charged
sphere, Classical radius of an electron, Screening of E-field by a conductor

UNIT- Il
Electronic Polarization and polarization vector, Atomic and molecular polarizability, Displacement vector
D, Molecular interpretation of Claussius-Mosotti equation, Boundary condition satisfied by E and D at the
interface between two homogeneous dielectrics.

UNIT- IV
Steady current, Current density J, Non-steady currents and continuity equation, Charging and discharging
of condenser through resistance, Rise and decay of current in LR and CR circuits, Decay constant,
transients in  LCR circuits, AC circuits, Complex impedance and reactance, Series and parallel
resonance, Q-factor and sharpness of resonance, Power consumed by an AC circuit, Power factor

transmission of electric power.



UNIT- V
Ampere's law, V.B =0, V x B = uJ, Field due to a magnetic dipole, Magnetization current, Magnetization
vector, Hall effect, Magnetic permeability (linear cases).
Electromagnetic induction, Faraday's law (integral and differential form), Lenz's law, Mutual and Self
inductance, Transformers, Energy in a static magnetic field, Measurement of self inductance by
Rayleigh's method, Maxwell's displacement current, Maxwell's equations, Electromagnetic field and
Energy density.
Text and Reference Books:
1. Berkeley Physics Course, Electricity and Magnetism : Ed. E.M. Procell , Mc-Graw Hill
2. Introduction to Electrodynamics, 3rd edn : Griffiths , Prentice-Hall of India ( 2003)
3. 'Electromagnetic field and Waves', V.V. Savate (Wiley Eastern Ltd., New Delhi.)
4. 'Electromagnetic theory and Wave propagation’, S.N. Ghosh (Narosa Publishing House.)
5. Fundamental University Physics, vol. Il, Alonso & Finn, Addison Wesley Publishing

6. Electromagnetics, Saxena, Rawat, Singh, College Book House
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Paper Code - 4.5PHYP14 DCC PHYSICS LABORATORY

Note : A minimum number of 08 experiments must be performed by every student during each
semester. In addition to the list given below, experiments of equal standard can be developed.
Study of laws of parallel and perpendicular axes for moment of inertia.
To find M.I. of an irregular body by inertia table.
Study of bending of a cantilever or a beam.
Study of torsion of a wire (static and dynamic methods)
Determine Y by Hook’s law
Determine Y, n, o by Searle’s apparatus
Determine n by Maxwell needle
Determine n by Statical method
Determine o of Rubber tube
. Determine surface tension of water by Jaeger’s method
. Variation of magnetic field by tangent galvanometer
. Characteristics of a ballistic galvanometer.
. Study B field due to a current.
. Measurement of low resistance by Carey-Foster bridge or otherwise.
. Characteristics of a choke.
. Measurement of inductance.
. Convert a galvanometer to voltmeter of a given range
. Convert a galvanometer to ammeter of a given range
. To verify maximum power trasfer theorem
. Study the charging and discharging of a capacitor ( variation of RC circuit with DC)
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Paper code - 45PHYT22 DCC OSCILLATIONS AND WAVES

UNIT- |
Oscillations : Potential well and periodic oscillations, cases of harmonic oscillations, differential equations
and its solution, Kinetic and potential energy.
Simple harmonic oscillation : Spring and mass system, Simple and compound pendulum, Torsional
pendulum, Bifilar oscillations, Helmholtz resonator, LC circuts, Vibration of bar magnet, Oscillation of two
masses connected by a spring.

UNIT- Il
Superposition of Harmonic motions : Superposition of two simple harmonic motions of same frequency
along the same line, Superposition of two mutually perpendicular simple harmonic vibrations of same
frequency, Lissajous figures, Damped harmonic oscillators, Power dissipation, Quality factor, Driven
harmonic oscillator, Transient and steady state, Power absorption, Two coupled oscillations, normal
modes.

UNIT- Il

Waves in media: Speed of transverse waves on a uniform string, speed of longitudinal waves in a fluid,
energy density and energy transmission in waves. Waves over liquid surface, ripples. Group velocity and
phase velocity.
Superposition of waves: Linear homogeneous equations and the superposition principle, nonlinear
superposition and consequences.
Standing waves: Standing waves as normal modes of bounded systems, examples, Harmonics and the
quality of sound.

UNIT- IV
Reflection, refraction and diffraction of sound: Acoustic impedance of a medium, percentage reflection
and refraction at a boundary, Measurements of frequency and velocity, impedance matching for
transducers , diffraction of sound, principle of a sonar system, sound ranging.
Production and detection of ultrasonic waves and applications.



UNIT- V
Plane electromagnetic waves, Plane wave solution, energy and momentum of E.M. wave, Poynting
vector, Radiation pressure, Boundary condition for B, E, H & D, Fresnel’s relations (E in the plane),
Reflection and refraction at a plane boundary of dielectrics.

Text and Reference Books :

1. "Berkeley Physics Course Vol.-lll, Waves : Mc-Graw-Hill

2. The Feynman Lectures in Physics, volll : R.P. Feynman, R.B. Lgnton and M. Sands., Narosa
Publishing

3. "Oscillation and Waves" : P. Khandelwal , Himalaya Publishing House,Mumbai.

4. The Mathematics of Waves and Vibrations : R.K. Ghosh Macmilan, 1975

5. Physics of Vibration and Waves : H.J. Pain, ELBS

6. Mechanics, Oscillations and Properties of Materials : Sharma and Soni, S.Dinesh & Co
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Paper Code - 4.5PHYT23 DCC OPTICS

UNIT- |
Interference: The principle of superpositions, two-slit interference, coherence requirements for the
sources, optical path retardations, lateral shift of fringes. Localized fringes Newton’s ring; Interference in
thin films. Michelson interferometer and its application for precision determination of wavelength,
wavelength difference and the width of spectral lines, Fabry-Perot interferometer and etalon.

UNIT- 1I
Fresnel diffraction: Fresnel Postulates, rectilinear propagation of light , Fresnel half-period, zones plates.
Fraunhofer diffraction: Diffraction at a single slit, intensity distribution, diffraction at a circular aperture,
Rayleigh criterion, resolving power of telescope.
Diffraction grating: Diffraction at N parallel slits, intensity distribution, plane diffraction grating, resolving
power of a grating, Fabry-perot etalon

UNIT- Il
Polarization: Polarization of transverse waves, plane of polarization, polarization by reflection and
refraction, dichroism, brewster’s law, malus law, nicol prism, production of circularly and elliptically
polarized light, quarter-wave and half-wave plate, babinet compensator, optical activity, Freshnel's
explanation of optical activity, specific rotation, polarimeter

UNIT- IV
Laser systems : Purity of a spectral line, coherence length and coherence in time, spatial coherence of a
source, Einstein's A and B coefficients. Spontaneous and induced emissions, conditions for laser action,
population inversion, Ruby and He-Ne laser.
Holography : Principles of Holography, Hologram, construction and reproduction mathematical analysis,

UNIT- V
Fiber Optics (qualitative ideas): Introduction and principle of optical fiber, cladding, optical fiber system,
optical fiber cable, total internal reflection, propagation of light through optical fiber
Non-linear Optics (qualitative ideas): Introduction to non-linear response, non-linear phenomenon and
optical harmonic generation, phase matching, parametric amplification, stimulated raman scattering ,

resonance raman scattering, self-focussing theory

Text and Reference Books :

1. Optics : A.K. Ghatak, Mcmillan House

2. "Optics and Atomic Physics" : D.P. Khandclwal ,Himalaya PublisningHouse, Bombay,( 1988).
3. Berkeley Physics Coursse: Vol. Il "Waves and Oscillations" : McGraw Hill

4. "Optics" : Born and Wolf , Pergamon Press

5. "Optics" : K.D. Moltev (Oxford University Press)

6. Lasers and Non-linear Optics : B.B. Laud (Wiley Eastern 1985)

7. Photonics : Ralf & Menzel, Springer

8. Lasers: O.Svelto, Springer

9. Lasers and Non-linear Optics : G.D.Baruah, Pragati Prakashan



TR B — 4.5PHYT23 DCC RIS
FBIS — 1

FfTHRT : AR BT Rigra, fgRere afdmror, garer did & U e ddg &1 Maeadhdt, YH1eidg 9 &1

Hed, fil &1 orguser faReud, g i, <gea 1, udell fhew § aafaaror, Agdbera afadmommd
AT T &, TRl H IR g WagHl @RIl B diels @ URYE AMA H SHGT STANT| ®al — W

FfTHROTHT T Seral |

TPIE — 2

el I : Hheiel AR, RGN R0, heid & Jfgiadl dbicdw, ey,

BARHR fAdd : Toha Ree ¥ fady, dadar Ao, gamer ey 9 faads, Yo &1 faves w9ld), greel
1 fqwe e,

fafac Afew : N |a=R Rere | fagdq, diadn f[aaRen, s [@ada 3fesr, 3fer o e ewdr, Bl — Ry
EEEIE

TP - 3
YATHROT : YRS T BT GATBROT, YT e, IRIac SR qacH gIRT gavr, fgaofdn, sawcx &1 Fm, da4
o1 fem, o s, gaeR iR IR gavur Jarr &l Sdred, SfdT vd aqa=e a¥T ufgdr, ddme
HRTACR, HIUT Uil ®I Herdd AR, fAfRre guiFE, gaomml |

I — 4
R Fer - 9T W @ gEdl, dal S9edl g Ud 9T §HEdn, Sl RIS awed,
JmgAeed & A 3R B une, w@a: U9 URT IO, R URhAT @ foly I, SHEw UfadMd, wdl d
HIEPERELIERSGN
BIANTE! : SIS HT FAGid, B, d9de g gasdred &l IO fad=m,

TP — 5
BRI ag ([oeAs faaR )« gy ag uRed a Rigid, dlfST, geria awg Fer, geri aw dead,
IRgd yHIRa ([omeas f[aaR) : sRRaw ufafear aRed, sRE g iR siftcdd gMife IRy, war
ey R Hed gEd
. UHIRID: U, TCh, HbHe B4
. 3ifftead 3R g=AT] “ifdas: Sl Wsaeard, fedrer ufeaRiersd, di, (1988) |
. Fpa Hifda! i T 3 T iR e AeuT f2d
. Jlifteaa: 99 Us g, URATHE U
. Jffftcaa: He Aieed (ffadqwnrs JHaRidl )
. oo 3R IRIRgP daIl¥ars i dfe (el e 1985)
BICI: Teh U Hold, IR

. JoR: 3 eer, RETR
9. oo IR IR YRR S SLTv, W DT

© N O oA W N



Paper Code - 4.5PHYP24 DCC PHYSICS LABORATORY

Note : A minimum number of 08 experiments must be performed by every student during each
semester. In addition to the list given below, experiments of equal standard can be developed.
Study of conservation of momentum in two dimensional oscillations
Study of a compound pendulum.
Study of damping of a bar pendulum under various conditions.
Study of oscillations under a bifilar suspension.
Potential energy curves of a 1-dimensional system and oscillations in it for various amplitudes.
Study of oscillations of a mass under different combinations of springs.
Study the air damping by compound pendulum
Study of decay of currents in LR and RC circuits.
Response curve for LCR circuit and resonance frequency and quality factor.
. To verify the inverse square law using photocell
. Study the variation of RC circuit with AC source
. Determination of principal points of a combination of lenses.
. Use of diffraction grating, find wavelength of main spectral lines of Hg source and its resolving power.
. Determine resolving power limit of resolution of a telescope and study of various eye pieces, (any
two).
15. Determine Angular dispersion of Prism.
16. Polarization of light by reflection, verify Brewster 's law & law of Malus.
17. Study of optical rotation of plane of polarization of sugar//specific rotation of canesugar, using
polarimeter.
18. Study of interference of light with Bi-prism and determine "A".
19. Use of Michelson's interferometer and determine dA, "A' for sodium light.
20. Use of Fabry-Perot. Etalon to determine of 'A," for sodium light.
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SEMESTER Il
Paper Code - 5.0PHYT32 DCC STATISTICAL MECHANICS AND THERMAL PHYSICS

UNIT- I

Theory of Probability : Basic probability theory, probability distribution, binomial distribution, variance,
stirling approximation, poisson distribution, Gaussian distribution, standard deviation. The expressions for
distribution of particles with a given total energy into a discrete set of energy states.
Macroscopic and Microscopic States: Macroscopic states, microscopic states, Probability and
thermodynamic probability, phase space, p-space, -space, principle of equal a priori probabilities,
ergodic hypothesis. Density distribution in phase space, Liouville theorem, conditions for statistical
equilibrium

UNIT- I
Statistical Physics : 'h' as a natural constant, cases of particle in a one-dimensional box and one-
dimensional harmonic oscillator. Indistinguishability of particles and its consequences, Maxwell-
Boltzmann, Bose-Einstein, Fermi-Dirac statistics and their comparison
Blackbody radiation; temperature dependence. Stefan-Boltzmann law of radiation, Spectral distribution of
blackbody radiation. Wien's displacement law, Rayleigh-Jean's law, Planck's law, Interpretation of
behavior of specific heats of gases and solids as a function of temperature.

UNIT- Il

Equilibrium before two systems in thermal contact, Probability and entropy, Boltzmann entropy relation.
Statistical interpretation of basic thermodynamic variables, Boltzmann canonical distribution law, Ideal
gas, Gibb’s paradox, equipartition of energy.

Thermodynamic variables : extensive and intensive, Maxwell's general relations, application to Joule-
Thomson cooling and adiabatic cooling in a general system, Van-der Waals gas, Clausius Clapeyron heat
equation.

Thermodynamic potentials and equilibrium of thermodynamic systems, relation with thermodynamical
variables.

UNIT- IV

Transport process in Gases : Molecular collisions, mean free path and collision cross sections. Estimates
of molecular diameter and mean free path. Transport of mass, momentum and energy and
interrelationship, dependence on temperature and pressure.

Real Gas: Van der Waals gas, equation of state, nature of Van der Waals forces, comparison with
experimental P-V curves. The critical constants, gas and vapour. Joule expansion of ideal gas, and of a
Van der Waals gas, Joule coefficient, estimates of J-T cooling.



UNIT-V

Boyle temperature and inversion temperature. Principle of regenerative cooling and of cascade cooling,
liquification of hydrogen and helium. Refrigeration cycles, meaning of efficiency. Cooling due to adiabatic
demagnetization, liquid Hel and Hell

Text and Reference Books :

"Statistical Physics" : F.Reif: (McGraw-Hill, 1988).

"Statistical Physics" : K.Haung: (Wiley Eastern, 1988)

Statistical Mechanics : B.B.Laud, New Age Ltd.

Thermodynamics : Brijlal & Subramanyam, S.Chand & Co.

Fundamental University Physics, Vol. Il : Alonso& Finn, Addison Wesley

Thermodynamics, Kinetic Theory, and Statistical Thermodynamics : Sears & Salinger, Narosa
Publishing House
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Paper Code - 5.0PHYT33 DCC MATHEMATICAL PHYSICS

UNIT- |

Dirac delta function and its properties; Curvilinear coordinate system
Tensors : definition, rank of tensor, covariant and contravariant tensor, symmetric and antisymmetric
tensor, metric tensor

UNIT- I

Fourier series: Definition, sine and cosine series, evaluation of coefficient, properties of Fourier series
(integration, differentiation, convergence), physical application of fourier series (square wave and full
wave rectifier)
Integral Transform: Laplace transform, Laplace transform of derivative, Fourier transform, its sine and
cosine transform

UNIT- Il

Complex variable: Definition of complex numbers, complex algebra, conjugate complex number,
graphical representation of sum, difference, quotient
UNIT- IV

Ordinary differential equations and Polynomial: solution of linear first order differential equation, second
order linear differential equation and its solution with constant coefficient
Elementary idea of Legendre polynomials and Hermite polynomials (differential equation and generating
functions)

UNIT- V

Error analysis: mean and standard deviation, variance, covariance and correlation, coarse error,
systematic error and statistical or random error
Curve fitting: linear function or polynomial fitting using linear regression method (least square fitting
method) nonlinear curve fitting of simple functions (trigonometric, Gaussian)
Matrices : definition, matrix algebra operation, types of matrices, eigenvalue of a matrix
Text and Reference Books :

Mathematical Methods for Physicists, 6" Ed., Arfken & Weber, Elsevier (2005)

Mathematical Physics, B.S.Rajput, Pragati Prakashan

An introduction to Tensor Calculas, Relativity and cosmology, 3" Ed., Wiley (1982)

“Complex Variables and Applications”, Churchill, Brown & Verkey, 5" Ed., McGraw-Hill

1

2

3

4. Matrix Theory for Physicists, J.heading, Longman (1958)

5

6. Numerical Methods for Physicsts and Engineers, 2" Ed., McGraw-Hill
7

Mathematical Physics, Saxena, Singh, Rawat & Sharma, College Book House
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Paper Code - 5.0PHYP34 DCC PHYSICS LABORATORY

Note : A minimum number of 08 experiments must be performed by every student during each

semester. In addition to the list given below, experiments of equal standard can be developed .

1. Study of a diabatic expansion of a gas or Determination of 'y= C,/C, ' ratio of two specific
heats of a gas by Clement & Desort's method.

2. Study of conversion of mechanical energy in to heat.

Study of temperature dependence of total radiation.

4. Application of resistance thermometry: Determine melting point of wax using platinum
resistance thermometer.

5. Application of resistance thermometry: Determine temperature coefficient of resistivity
using platinum resistance thermometer.

6. Application of thermo emf: Plot thermo emf versus temperature and find the neutral

w



temperature and an unknown temperature.

7. Conduction of heat through poor conductor: Determine thermal conductivity of a poor
conductor by Lee's method.

8. Experimental study of probability distribution for a two-option system using a colored dice.

9. To determine the thermal conductivity of rubber tube.

10. To verify the Stefan’s law.

11. Study particle statistics.

12. Study of statistics in radioactive measurement.

13. Write and execute a program to add two matrices.

14. Write and execute a program to multiply two matrices.

15. Write and a program to find the conjugate and mode of a complex number.

16. Write a program for Poisson distribution statistics.
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SEMESTER IV
Paper Code — 5.0PHYT42 DCC QUANTUM PHYSICS
UNIT- |

Foundation of Quantum mechanics: Blackbody radiation, spectrum. Planck's radiation law. photoelectric
effect and Einstein explanation. Compton effect, photons, "de-Broglie" hypothesis, evidence for diffraction
and interference of particles.
Heisenberg Uncertainly principle and its consequences: diffraction at a single slit, particle in a box and its
applications such as non existence of electron in nucleus, Ground state energy of H-atom and Ground
slate energy of harmonic oscillator. Energy-time uncertainty relation

UNIT- Il

Wave function and probability density, Physical significance of the wave function & its interpretation.
Probability current density, Operators in quantum mechanics, linear and Hermitian operators. Expec-
tation values of dynamical variables, the position, momentum, energy, eigen function and eigen value,
degeneracy. Orthogonality of eigen functions, commutation relations, Ehrenfest theorem, concept of
group and phase velocities, wave packet.

UNIT- Il

Simple Solutions of Schrodinger equation : Time independent Schrodinger equation and stationary state
solution. Boundary and continuity conditions on the wave function, particle in one dimensional box. eigen
function and eigen values . discrete energy levels, extension of results for three dimensional case and
degeneracy of levels.
Time dependent schrodinger equation, transition probabilities and selection rules, formal theory of
guantum mechanics

UNIT- IV

Potential step and rectangular potential barriar. Calculation of reflection and transmission cofficient.
Qualitative discussion of the application of potential barrier penetration to alpha decay (tunnel effect),
square well potential problem, calculation of transmission coefficient
Bound State Problems : Particle in one dimensional infinite potential well and finite depth potential well
energy value and eigen functions, simple harmonic oscillator (one dimensional) eigen function energy
eigen values zero point energy.

UNIT-V

Schrodinger equation for a spherically symmetric potential. Separation of variables. Orbital angular
momentum and its quantization, spherical harmonics, energy levels of H-atom shape of n=l, n=2 wave
functions, comparision with Bohr model and Correspondence principle

Text and Reference Books :

Quantum Mechanics : Ghatak & Loknathan, Tata McGraw-Hill

Quantum Mechanics : L.1.Schiff, 4thEd., McGraw-Hill

Quantum Mechanics : D.J.Griffiths & D.F.Schroeter, 3™ Ed., Cambridge University Press

Quantum Mechanics : E.Merzbecker, 3" Ed., Wiley

Quantum Mechanics : Singh, Bagde, Singh, S.Chand & Co (1999)

Modern Physics : A. Beiser , Mc-graw-Hill

Introduction to modern Physics :. H. S. Mani and G.K.Mehta , East West Press (1989)
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Paper Code - 5.0PHYT43 DCC SOLID STATE PHYSICS
UNIT- |

Crystal structure : Classification of solids, Crystal lattice, unit cell, basis, Bravis lattice. Miller Indices,
wigner-seitz cell, Atomic packing fraction, common crystal structures. Laue's theory of X-ray diffraction,
Bragg's law, Laue method and pattern. Crystal binding, cohesive energy and compressibility of ionic
crystals

UNIT- 1I

Thermal conduction : Thermal vibrations in solids, Concept of phonon, classical view of lattice specific
heat of solid, the Einstein model, Debye model, specific heat of metals, lattice thermal conductivity,
electronic thermal conductivity

UNIT- 11l

Band theory of solids : Formation of bands, dispersion relations, periodic potential of a solid, Bloch
theorem. Kroing Penny model, effective mass of an electron. Energy bands in Conductors, insulators and
semiconductors. Evidence of energy bands and energy gaps — radiative transitions in solids,
luminescence and phosphorescence

UNIT- IV

Electronic conduction : Distribution function, electron drift in electric field, relaxation time, Drude-Lorentz
theory of electrical conductivity, Boltzmann transport equation, electrical conductivity of degenerate and
nondegenerate gases, Sommerfeld theory of electrical conductivity, thermal conductivity and Widemann
Frenz law, Hall Effect, quantum hall effect (elementary idea).

UNIT-V

Superconductivity (elementary ideas) : Electrical resistivity, critical temperature, energy gap, critical field,
Meissner effect, type | and type Il superconductor, origin of energy gap, BCS theory of superconductivity,
cooper pair, Josephson effect, high T. superconductivity, superfluidity

Text and Reference Books :

Introduction to Solid State Physics : C.Kittel, Wiley

Solid State Physics : Ashcroft & mermin, Thomson

Solid State Physics : Guta & Kumar, Prgati prakashan

Solid State Physics : S.O.Pillai, 10" Ed. , New Age International

Solid State Physics : R.J.Singh, Pearson

Nuclear and Solid State Physics : Shishodia, Kacchawa, Khemeshra, Dashora, Ramesh Book Depot
Solid State Physics : Singh, Sharma, Chhaganlal, Mamraj, JPH, Jaipur
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Paper Code - 5.0PHYP44 DCC PHYSICS LABORATORY
Note: A minimum number of 08 experiments must be performed by every student during each semester.

In addition to the list given below, experiments of equal standard can be developed.

Determination of Planck’s constant.

Determination of e/m using Thomson's Tube.

Determination of e/m using magnetron method.

Determination of e/m using helical method.

Hysteresis Curve of transformer core.

Determination of a energy gap of a semiconductor.

Determination of dielectric constant.

Analysis of a given band spectrum.

Determine Planck's constant "h" by photocell.

Determine the band gap of PN junction diode.

Determine the value of Stefan constant.

Determine the resistivity of given semiconductor using Four probe.

Study Hysteresis loop (B-H curve).

Write and execute a program to plot energy distribution of plank’s radiation law.
Write and execute a program to plot wave function and probability distribution for potential barrier.
Write a program to solve two simultaneous equations.
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SEMESTER V
Paper Code - 5.5PHYT52A DSE ELECTRONICS

UNIT- I

Circuit analysis : Networks- some definitions, loop and nodel equation based on DC and AC circuits
(Kirchoff’'s laws). Four terminal networks: ampere volt convention, open and close hybrid parameters.
Hybrid network theorems : Superposition, Thevenin, Norton, Reciprocity, Compensation and Maximum
power transfer and Miller theorem. T and 1 Networks

UNIT- Il

Semiconductors : Instrinsic semicondutor, extrinsic semiconductor, Fermi level calculation of electron and
hole concentration along with their temprature dependance, law of mass action. P-N junction : majority
and minority carriers, conduction and charge densities in N-type and P-type materials, P-N diode
equation. Various diodes - zener and tunnel diodes. light emitting diode, solar cell.
Rectification : halfwave and full wave rectifiers, bridge rectifier ripple factor. different types of filters (shunt
capacitor, inductor filter, L section and T filters), voltage stabilization, voltage multiplier circuits

UNIT- 11l

Transistors : Notations and volt-ampere relation for bipolar junction transistor, concept of load line and
operating point, hybrid parameters. CB. CE.CC configuration, their characteristics curves and equivalent
circuits. Analysis of a transistor amplifier using h-parameter (A;, Ay, Zin, Zo), fixed bias and emitter bias,
bias stability in transistor circuit. Field effect transistor (JFET) and metal oxide semiconductor field effect
transistor (MOSFET) — principle, construction and working with V-l characteristics



UNIT- IV

Amplifiers : General principles of operation, classification, distortion, basic ideas of Direct coupled and RC
coupled amplifier, gain frequency response.

Operational Amplifiers : Differential amplifier, DC level shifter, input and output impedance, input offset
current application, unity gain buffer, adder, subtractor integrator, differentiator.

Amplifiers with feedback : Concept of feed back, Effect of negative feed back on stabilization of gain,
output and input impedence, reduction of nonlinear distortion, voltage and current feed back circuits.

UNIT-V

Oscillators : Feed back requirement for oscillator, basic oscillator circuit and its analysis, Colpitt and
Hartley Oscillators, RC oscillators , crystal oscillators and its advantages

Logic circuit fundamentals : Numbers systems, Binary arithmetic, fundamental Logic gates (AND, OR,
NOT, NOR , NAND, XOR), Boolean algebra and DeMorgan’s theorem, circuit realization of logic gates
using diodes and transistors (DL, DTL, TTL)

Text and Reference Books :

Electronic Principles : A.P.Malvino, 3" Ed., Tata McGraw-Hill

Electronic devices circuits and applications : Stanley , Longman Higher Education

Electronics Fundamental and applications : J D. Ryder, Prentice Hall, ( 1988)

Microelectronics : Millman and Gabel , McGraw Hill

Electronic Devices and Circuits : G.K.Mithal, Khanna Publishers

Electronics : Fundamentals and Applications : Chattopadhyay & Rakshit, 17" Ed., New Age
International

7. Integrated Electronics : Millman & Halkias, McGraw-Hill
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Paper Code - 5.5PHYT52B DSE ENERGY

UNIT- |

Indian and global energy resources, current energy exploitation, energy demand, energy planning,
renewable energy sources, wind energy, energy from water, solar energy, energy from mineral oils,
nuclear energy, energy for sustainable development, environment concerns

UNIT- Il

Photovoltaic Energy conversion : Fundamentals of photovoltaic Energy Conversion, Physics and Material
Properties, Basic to Photovoltaic Energy Conversion.
Types of Solar Celts, p n junction solar cell, Open circuit voltage and short circuit current, Fill factor,
efficiency of solar cell, elementary ideas of advanced solar cells e.g. Tandem Solar Cells. Solid Liquid
Junction Solar Cell.

UNIT- 1l

Principles of Photoelectrochemical solar cells, Relevance in relation to depletion of fossil fuels and
environmental considerations.
Elements of Solar Thermal Energy, Wind Energy, ocean thermal energy



UNIT- IV

Solar Hydrogen : Photoelectrolysis and Photocatalytic process of generation of solar energy , Physics of
material characteristics for production of Solar Hydrogen. Brief discussion of various storage processes,
special features of solid state hydrogen storage materials

UNIT- V

Nuclear energy : Neutron physics — interaction, scattering, fission, chain reaction. Nuclear fuel —
properties of fuel, cladding, fuel cycle, isotope separation, radioactive waste disposal. Nuclear reactor
control — control rod, effect of temperature on reactivity, fission product poisoning. Thermal reactors —
pressurized and boiling water reactor, heavy water reactor. Breeder reactor- general principle. Nuclear
Fusion — principle, radiation protection, biological effects

Text and Reference Books :

1. Solar Cell Devices Physics : Fonash , Elsevier

2. Fundamentals of Solar Cells Photovoltaic Solar Energy : Fahrenbruch, Bube & Fahrrenbuch,
Academic Press

3. A Review of Photoelectrochemical Solar Gells : Chandra in Electrocomponent Science Monograph,
Harwood Acadmeic Publishers

4. Hydrogen as an Energy Carrier Technologies Systems Economy : Winter & Nitch (Eds.)

Energy —A beginner’s Guide : Vaclav Snail, One World Publication

6. Non-Conventional & Renewable Energy Sources : S.S.Thipse, Narosa Publishiing

o

IR HIS — 55PHYT52B DSE SOl

TPTE — 1
HRAT 3R e o1l G, aaq SHoll GIed, SHoll & 71, Sofl e, Fdaefig Sorf 9, 9a+q
Foll, ST H FHoll, R Holl, Dol dall F Holl, YA FHoll, qad b o oy Hotl, gafarer Faer f=id
TP — 2
BICAlfecd SHoll HUIRYT: BICEIecd FHoll BUITRY & ol Rigld, vIfda! iR «ifdd o1, BieTiiced SHoll
HUERYT & Aot RAgid |
TETd], I1d AR Well & URMG [TaR S | Tged AR Al difas fofdas e dier A |
TP - 3
BIeISde b b AR BIRGRT & RIgd, Sared 399 & HA1 IR GiaRvY 0o & dder § Jifirdd |
AR A S, gaq Sl TG AU SHoll & T
TP — 4
IR BSSIOF: AR ol ST & BlesddeIfaR iR Weldbefdicd Tihal, AR gEsod & Ided &
fore armhY fagyaren &1 wifde | fafrs Weror ufthamel o wferd =af, S sraRen gISsIo WSR AT
31 a9y faeryamd

3P — 5
qRATY] Hot: g Hifdar — sidfran, gaE, faded, sfkaen wfafhar| uwam] Sem - Se9 & oI SmaR,
SUT Wb, JATSWICIT YAFhRol, Al JuRre fHuer | wAw] Ruger fFaor — fiEor e, gfafbartiear
TR AU BT Y9, [ded Iare [Aurhdr | ofd Ruger q@mayg<s iR Igaan ol Rugex, 9ROl
Rueex | dsy Ruder— AM Rigld | uvay] Heraw — Rigid, fafdror grer, sifds ywmg




ured iR wed gwia

. AR el UG Hifdan: B, TeafdiR

. AR PIR@RI BIedfccd WR Holl & ol (Agic: BNAoH, g4 AR BIExAgd, JHEHd I

. BICISdG B HHe Aok el B FHIET: Fodagiduric Asd AMRTE H %], BRIS UdHISHdh Uleaern
. TP ol aiEd HENfTd! Yorell efaqawel & U § gsgior: daareid iR 2 (TS |

. Soll — U YOI MgS: ddeid FTd, a9 defe Ufectdh e

. IR—IRURS MR NGO SHoll FId: TH.UA.rR, TRIT Yhrere

o OO A WO N -

Paper Code -5.5PHYT53 ADSE  ATOMIC AND MOLECULAR PHYSICS

UNIT- |
Stern-Gerlach experiment, electron spin, Electron spin operators and eigenfunctions, total angular
momentum, eigenfunctions of J*, J,and j=l+s

UNIT- I
Frank-Hertz experiment spectra of hydrogen, Hydrogen spectra, spectrum of hydrogen-like ions, spectra
of alkali atoms, screening constant, quantum defect and effective quantum number, fine structure in alkali
spectra.
Spin orbit coupling, fine structure of doublet in alkali spectra (qualitative), fine structure of hydrogen

UNIT- Il
Atom in magnetic field : Magnetic moment of one-electron atom, Lande g-factor, interaction energy of
atom in magnetic field, Larmor’s theorem, Normal Zeeman effect and its explanation, Paschen Back
effect

UNIT- IV
Many electron atoms : Symmetric and antisymmetric wavefunctions, Pauli exclusion principle, angular
momentum coupling schemes - LS coupling, JJ coupling, selection rules for L,S, J, Hund’s rule,
Spectroscopic terms and their determination, Fine structure in LS coupling in many electron systems

UNIT- V
Spectra of diatomic molecules : Rotational Spectrum of diatomic molecules- diatomic molecule as rigid
rotator, energy eigenvalues of rigid rotator, vibrational spectrum of diatomic molecules- vibration energy
levels, vibrational-rotational spectrum, Electronic transitions in molecules

Raman Effect, vibrational Raman spectrum, rotational Raman spectrum, Raman spectroscopy

Text and Reference Books :

1. Introduclion to Atomic Spectra : H.E. White, McGraw-Hill

2. Introduction to Molecular Physics : Barrow, Mcgraw-Hill

3. Atomic and Molecular Spectra :, Herzberg, D.Van Nostrand Company Inc.

4. Optics and Atomic Physics :, D.P. Khandelwal, Himalaya Pub. House (1988)

5. Elementary Quantum mechanics and Spectroscopy : S.Singh, College Book House
6. Atomic and Molecular Physics : C.L.Arora, S.Chand & co.
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Paper Code-5.5PHYT53 B DSE
ELECTRONIC INSTRUMENTATION AND MEASUREMENT TECHNIQUES
UNIT- |

Electrical laboratory basics: safety, grounds, circuit protection devices, cables, connectors, switches and
relays. Input impedance, output impedance, loading. Power transfer and impedance matching
Measurment of capacitance, inductance and impedance: capacitor, capacitor types, inductor and
inductance, transformers, impedance, capacitance and inductance measurement

UNIT- 1I

Electrical Transducers : strain gauges, temperature transducer, light and radiation transducers
Analog DC and AC Meter : Electromechanical meter movements, analog DC ammeters, analog AC
voltmeters, analog multimeter. Using basic meters and meter errors



UNIT- 1

Digital Electronic Meters : Digital-to-analog converters, analog-to-digital converters, counting and digital
encoding, digital devices, digital ammeter, digital voltmeter, digital multimeter
UNIT- IV

Oscilloscope : oscilloscope subsystem, display subsystem (cathode ray tube), vertical defelction system,
dual trace feature, horizontal deflection subsystem, oscilloscope probes, oscilloscope controls, operating
an oscilloscope,. Voltage measurement, current measurement, frequency measurement, phase
measurement (Lissajous pattern)

UNIT- V

DC signal sources : battery , power supplies

AC signal sources : oscillator, pulse generator, function generator

Electronic Amplifiers : general properties, differential amplifier, operational amplifier, instrumentation
amplifiers

Text and Reference Books :

1. Electronic Instrumentation and Measuring Techniques : Cooper and Helfrick, 3" Ed., Prentice Hall
(1991)

2. Student Reference Manual : Stanley Wolf & R.F.M.Smith, Prentice hall of India (1994)

Electronic Instrumentation and measurements : H.S.Kalsi, Mcgraw-Hill India

4. Modern Electronic Instrumentation And Measurement Techniques : William D.Cooper, Pearson
Education

5. Electronic Measuremnt and Instrumentation : Imam & Kumar, Wiley India
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Paper Code - 5.5PHYP54 DCC PHYSICS LABORATORY

Note : A minimum number of 08 experiments must be performed by every student during each
semester. In addition to the list given below, experiments of equal standard can be developed.

1. Characteristics of a transistor.

2. Characteristics of a tunnel diode.

3. Study of voltage regulation system.

4. To plot SCR characteristics under different gate conditions.

5. Study of Lissajuous figures using a CRO.

6. Study of VTVM.

7. Study of RC coupled amplifier.

8. Study of AF and RF oscillators.

9. Hall-probe method for measurement of magnetic field.

10. Study the application of an operational amplifier as inverting and non-inverting amplifier.
11. Study the application of an operational amplifier as adder and subtractor amplifier.
12. Study of voltage multiplier as a doublers, tripler and quadrupole.

13. Construct OR, AND, NOT, XOR gate from NAND gate and verify their truth table.
14. Study the recovery time of the given diodes.

15. Study the characteristic of F.E.T. and determine rp, gm, and p.

16. Characteristics of a transistor (CB,CE).
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13. NAND %1 & OR, AND, NOT, XOR 7€ &1 fHfvr & 3R S9! qeadl AR &l [ ST |
14. f3Q U SRS & YAUITT 9T T 37edIT BT |

15. FET & ANceroredi &1 31837 Td I, gmTd W AT $RAT |
16. TRV & SIAeATerfOd ahi &1 3remad & (CB, CE) |

SEMESTER VI

Paper Code - 5.5PHYT62A DSE NUCLEAR PHYSICS
UNIT- |

Rutherford theory of alpha particle scattering. Isotopes, Isotones and Isobars, Properties of the nucleus
— size, orbital angular momentum, magnetic dipole moment, electric quadrupole moment and nuclear
ellipticity. nuclear spin. Nuclear spin and parity. Nuclear binding energy, Semi-emperical mass formula.
Nuclear forces

UNIT- Il

Nuclear decay : alpha decay, beta decay and gamma decay, their interaction with matter
Nuclear reactions : nuclear reactions and excited states of nuclei, compound nucleus, nuclear cross-
section
Nuclear models : elementary ideas about Liquid drop model, shell model, independent particle model and
collective nuclear model

UNIT- 1l

Production and detection of neutrons
Nuclear Fission : Theory of nuclear fission process, liquid drop model for fission, Barrier penetration
theory of spontaneous fission. Nuclear fission as a source of energy, chain reaction and condition of
controlled chain reaction, the principle of nuclear reactor, uses of nuclear energy.
Nuclear Fusion : thermonuclear reactions, energy production in Sun and other stars — Bethe cycle or
carbon cycle and proton-proton cycle, controlled thermonuclear reaction

UNIT- IV

Nuclear Radiation Detectors : Interaction of charge particles and neutron with matter. Principle and work-
ing of nuclear radiation detectors Geiger Muller. counter, proportional counter, scintillation counter cloud
and spark chamber.
Acceleration of charged particles : Linear accelerator, cyclotron, synchrocyclotron. Betatron. Electron
synchrotron

UNIT-V

Elementary Particles : Definition of an elementary particle, classification of particles, fundamental
interactions, Conservation laws, Spin, parity and helicity of elementary particles, elementary idea of
parity operation, Charge conjugation operation and time reversal operation, CPT theorem.

Text and Reference Books :

Nuclear Physics : Kaplan, Narosa Publishing

Nuclear and Particle Physics : Burcham & Jobes, Prentice Hall

Introductory Nuclear Physics : Krane, Wiley

Nuclear Physics : B.B.Srivastava, Rastogi publications

Fundamental University Physics , Vol lll : Alonso & Finn, Addison Wesley

Nuclear Physics, Sardar Singh & H.S.Palsania, College Book House

Nuclear and Solid State Physics : Shishodia, kachawa, Khameshra, Dashora, Ramesh Book Depot
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Paper Code 5.5PHYT62 B DSE BIOPHYSICS
UNIT- |

Bioenergetics : Energy and its various forms, principles of thermodynamics- laws of thermodynamics,
entropy, free energy, chemical potential, Gibb’s free energy for biological systems, relationship between
standard free energy change and equilibrium constant. Biochemist's standard scale. Energy Rich
Compounds and energy coupling — high energy phosphates, free energy of hydrolysis of ATP and
organophosphates, ATP synthesis

UNIT- Il

Proteins : structure, physical configuration of proteins, techniques for probing protein structure in solution
— label technique, solvent perturbation technique, infrared dichroism, . Viruses — bacteriophages, DNA
tumor virus, RNA tumor virus, HIV, AIDS

Nuclei Acids : classification of nuclei acids — DNA, RNA. Nuceotides, Nucleosides. Structure of DNA and
its types, structure of RNA and its types.

Lipids and Biological membranes : Biological functions of lipids, classification of lipids,. Biological
membranes — introduction, chemical composition of cell membranes.

UNIT- Il

Microscopy techniques : Light Microscopy - simple microscope, compound microscope, optical
microscope, reflecting microscope, interference microscope, centrifuge microscope, x-ray microscope.
Electron Microscopy - fundamentals, electron lenses, electrostatic lenses, transmission electron
microscope (TEM), scanning electron microscope (SEM), field emission microscope, tunneling electron
microscope, atomic force microscope (AFM)

UNIT- IV

Separation Techniques to detect biomolecules : introduction to chromatography, classification of
techniques — paper chromatography (PC), thin-layer chromatography (TLC), Gas and high performance
liquid chromatography (HPLC). Applications of chromatography techniques,. Electrophoresis
Physio-chemical techniques to study biomolecules : hyrdration of molecules, friction, diffusion,
sedimentation, ultracentrifuge, Dichroism and birefringence, small angle x-ray scattering, Thermal
analysis — differential thermal analyzer (DTA) , differential scanning calorimeter (DSC).

UNIT-V

Spectroscopy : electromagnetic radiation, Infrared spectroscopy, near infrared spectroscopy (NIR
spectrometry), Raman spectroscopy and its applications, ultraviolet and visible spectroscopy — Beer
Lambert absorption law. Photoluminescence spectroscopy, Mossbauer spectroscopy, Electron spin
resonance spectroscopy.

Text and Reference Books :

1. Biophysics : G.R.Chatwal, Himalaya Publishing House

2. Biophysics —An Introduction : Rodney Cotteril, Wiley

3. Principles of Biomedical Instrumentation and Measurements : Richad Aston, Merrill publishing
Co,London

Hand book of Biomedical instrumentation : R.S.Khandpur,Tata McGraw Hill,New Delhi (1990)
Biophysics and Huma Appraoch : Sherman & Sherman, Oxford University press

Molecular Biophysics : Setlow & Polland, Addison Wesley

N g A

The Structure and Action of Proteins : Dickerson and Geis , Harper & Row
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Paper Code - 5.5PHYT63 A DSE  PHYSICS AT THE NANOSCALE

UNIT- |
Introduction : History, classification of nanostructured materials — quantum well, quantum wire, quantum
dot, natural nanostructures,
Properties of nanomaterials : microstructure and defects in nanocrystalline materials, effect of nano-
dimension on materials behavior

UNIT- Il
Free electron theory (qualitative idea) and its features, Idea of band structure, Metals, insulators and
semiconductors, Density of state in bands, Variation of density of states with energy, Variation of density
of state and band gap with size of crystal.

UNIT- Il
Synthesis of Nanomaterials: bottom-up approach, top-down approach, Epitaxial growth, laser assisted
wafer deposition, nanochemistry, nanolithography
Characterization of nanomaterials : x-ray diffraction (XRD), small angle x-ray scattering , , scanning
electron microscopy(SEM), transmission electron microscopy(TEM), atomic force microscopy (AFM),
scanning tunneling microscope (STM)

UNIT- IV
Applications of nanomaterials : Nanoelectronics, nanosensors, nanocatalysts, food and agriculture
industry, cosmetics and consumer goods, water treatment and environment, nanomedicine, paints,
textile, energy, defence and space applications

UNIT- V
Novel Nanostructured Materials with potential applications : Quantum dot, carbon nanotubes, GaN
nanowires, nanocrystalline ZnO
Nanophotonics : Photons and electrons — similarities and differences, quantum confinement, optical
properties and non-linear optical processes, photonic crystals (PC) — basic concept, features of PC, PC
fibres, PC and optical communications

Text and Reference Books :

1. Textbook of Nanoscience and nanotechnology : Murthy, Sharma, Baldevraj, Rath, Murday, University
press (2012)

2. Physics of Low Dimensional Semiconductors : John H. Davies, Cambridge Univ. Press 1997

Physics of semiconductor nano structures : K.P. Jain, Narosa 1997.

4. Nano Fabrication and Bio system - Integrating materials science engineering science and biology :
Harvey C. Hoch, Harold G. Craighead and Lynn Jelinski, Cambridge Univ. Press 1996.

5. Nano Particles and Nano structured films- Preparation characterization and applications : J.H
Fendler, John Wiley &Sons 1998.

6. Nanophotonics : P.N.Prasad, John Wiley & Sons Inc

7. Low Dimensional Semiconductor Structures : Barnham & Vvedensky, Cambridge University Press
(2001)

8. Characterization of nanophase Materials : I.Chi & C.Rothig, John Wiley & Sons (2000)
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Paper Code - 5.5PHYT63 B DSE PHYSICS OF THE UNIVERSE

UNIT- |
Indian astronomers ; Indian space programmes

UNIT- 1I
Astronomical observations and instruments ; Photometry

UNIT- 11l
Stellar spectra and structure ; Stellar evolution

UNIT- IV
Nucleosynthesis and formation of elements ; Variable stars, compact stars, star cluster, binary stars

UNIT-V
Galaxies, their evolution and origin, active galaxies and quasars; Big bang model, early universe and
CMBR
Text and Reference Books :
Course in Astrophysics and StellarAstronomy : Gerasimovich, Forgotten Books classic reprint
Textbook of Astronomy and Astrophysics : Mohit Sharma, subhash Chandra, I.K. International
Schaum Outline on Astronomy : Palen, McGraw-Hill
Ancient Indian Astronomy : E.M.Plunket, Kessinger Pub. Co.
An Introduction to the Study of Stellar Structure: S.Chandrasekhar, Dover Publication Inc.

Space Programme in India : Vkaspedia, https://vikaspedia.in

Indian Space Research Organization : Erik Gregerson, https://www.isro.gov.in
Cosmos :Carl Sagan, Abebooks (1980)
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4. T RO WA fasi: 3. 0. wdhe, DRITR U9 |

5. ARSI WEAT & NI BT U URDT: TH IR, AR YfeaADh e S |
6. WIRd ¥ IfaRe HRimw: @sretsar, https://vikaspedia.in

. MR 3fAReE IJHe™ We=: TR& IReH, https://www.isro.gov.in
8. PIAAMN: PIcl AN, TIgad (1980)
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Paper Code - 5.5PHYP64 DCC PHYSICS LABORATORY

Note : A minimum number of 08 experiments must be performed by every student during each
semester. In addition to the list given below, experiments of equal standard can be developed .

1. Study of laser as a monochromatic source with reference to interference.

Study of laser as a monochromatic source with reference to diffraction.

Absorption spectrum of lodine vapour.

pwn

Study of spectra of Hydrogen and Deutron (Rydberg constant and ratio of masses of electron to
proton).

5. Study of Zeeman effect for determination of Lande g-factor.

6. Study of absorption of alpha and beta rays.

7.  Study of L and T filter in Half wave rectifier

8. Study the characteristic of an R-C transmission line.

9. Study the characteristic of an L-C transmission line.

10. Study characteristics of GM counter.

11. To measure the numerical aperture of a step index optical fiber.

12. To determine the wavelength of LASER using diffraction grating.

13. To study the polarization of light using LASER source.

14. Write and execute a program to plot binding energy per nucleon using semi empirical mass formula.
15. Write a program to find atomic number of stable nuclei for given mass number.

16. Write a program to find the solution of a nonlinear equation.
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