St. Aloysius’ College (Autonomous), Jabalpur
Department of Physics
B.Sc. Il Year
Paper I: Optics

Max. Marks: 40
Passing Marks: 13
Course Outcome

The students are expected to acquire the knowledge of the following:

Fermat’s Principle, aplanatic points, Chromatic aberration and different types of eyepieces.
Principles of wave motion and superposition, Physics of polarization, interference and
diffraction.

Working of optical instruments like biprism, interferometer, diffraction grating etc.

Basic principle of Lasers and their applications.

Idea about Various photo devices

Experiments related to theory course.

UNIT-1: Geometrical Optics [Lecture-15]
Reflection and Refraction, Fermat's Principle, Refraction at a Spherical surface, aplanatic points

and its applications, Lens formula, Combination of thin lenses and equivalent focal length ,
Dispersion and dispersive Power, Chromatic aberrations and achromatic combination, Different
type of aberration ( qualitative ) and their remedy, need for multiple lenses in eyepieces,
Ramsden and Huygens eyepiece.
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UNIT-2: Interference of light [Lecture-15]
The principle of superposition, two-slit interference, coherence requirement for the

sources, optical path retardations, lateral shift of fringes, Rayleigh refractometer and other
applications. Localised fringes; thin films, interference by a film with two non-parallel reflecting
surfaces, Newton’s rings, Haidinger fringes (Fringes of equal inclination). Michelson
interferometer, its application for precision determination of wavelength, wavelength
difference and the width of spectral lines. Intensity distribution in multiple beam interference,
Fabry-Perot interferometer and Etalon.
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Unit-3: Diffraction [Lecture-15]
Fresnel’s theory of half period zones, Diffraction at straight edge, rectilinear propagation.
Diffraction at a slit, phasor diagram and integral calculus methods, diffraction at a circular
aperture and a circular disc, Rayleigh criterion of resolution of images, resolving power of
telescope and microscope. Outline of phase contrast microscopy. Diffraction at N parallel slits,
intensity distribution, plane diffraction grating, Resolving power of a grating and comparison
with resolving powers of prism and of a Fabry-Perot etalon.
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UNIT-4: Polarisation [Lecture-15]
Transverse nature of light waves, Polarisation of electromagnetic waves, Plane polarised light —

production and analysis, Description of Linear, circular and elliptical polarisation. Propagation of
electro magnetic waves in anisotropic media, uniaxial and biaxial crystals, symmetric nature of
dielectric tensor. Double refraction, Hygen’s principle, Ordinary and extraordinary refractive
indices, Fresnel’s formula, light propagation in uniaxial crystal. Nicol prism, Production of
circularly and elliptically polarised light, Babinet compensator and applications, Optical rotation,
optical rotation in liquids and its measurement through Polarimeter.

THR -4 gam

STRTET T 61 STTET THid, e[ FFaehld T HT gavT, FHae giad Th1er Icarad F faereraor
| Y, < o ST i gavr &1 qoi | e FFaehia TET &7 ATHRT q7eq9 § g9, Th
eftr 7 13 stefit fofeeat, TOae[@ oY &l AHd Y, [5- Iadd, grev & fEid, ardm
T AT AAATH, Thelel T G, T e Foheeer wahrer &1 g=<0r | At fSsw, g<hia 7 &g
AT TR T IATET 7 Faeruor, afade G6hE  TOaanT, THef gud F Tasidies 9

THRT /I |
UNIT-5: Laser and Photo sensor [Lecture-15]

A brief history of lasers, Characteristics of laser light, Einstein's prediction, Relationship
between Einstein's coefficients ( qualitative discussion only), Pumping scheme, Resonators,
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Ruby laser , He- Ne laser, Applications of lasers, Principle of holography , Photodiodes.
Phototransistors and Photomultipliers.
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Fundamentals of Optics: F.A. Jenkins and H.E. White ,1996 ,McGraw Hill.

Principles of Optics : B. K. Mathur , 1995,Gopal Printing

University Physics :F.W. Sears ,M.W. Zemansky and H.D. Young , 1986, Addison
Wesley

Optics :A.K.Ghatak ,McGraw Hill

Principles of Optics :Max Born and Wolf ,Pregmon Press

Optics and Atomic Physics :D.P.Khandelwal Himalaya Publication

Laser :Theory and Applications, K. Tyagrajan and A.K.Ghatak

Optics : Brijlal and Subramaniyam , S.Chand Publications

Physics for Degree Students: C. L. Arora and P.S. Hemne, S.Chand Publications.



St. Aloysius’ College (Autonomous), Jabalpur
Department of Physics
B.Sc. Il Year
Paper I1: Electrostatics, Magnetostatistics and Electrodynamics
Max. Marks: 40
Passing Marks: 14
Course Outcome

The students are expected to acquire the knowledge of the following:
¢ Gauss law, Coulomb’s law for the electric field, and its applications.

e Vector and scalar potential, electric potential energy, formalisms of electrostatics.

e Working of capacitors.

e Magnetic field produced by magnetic dipoles and electric currents.

e Faraday-Lenz and Maxwell laws , relationship between electric and magnetic fields.

e Dielectric and magnetic properties of materials, electromagnetic induction.

e Kirchhoff’s law and its application to various AC circuits.

e Growth and decay of current in LR,CR and LCR circuits, complex numbers and their
applications in solving AC circuits problems.

e Origin of bioelectricity.

e Motion of Charge particle in electric and magnetic field, elementary idea about CRO.

o Maxwell's displacement current, Derivations of Maxwell's equations.

¢ Poynting theorem.

¢ Electromagnetic wave equation in different media, Reflection and refraction by ionosphere.

e Experiments related to theory course.

Unit-1: Electrostatics [Lecture-15]
Coulombs law in vacuum expressed in vector forms, calculations of electric field E for simple

distributions of charge at rest, dipole and quadruple fields. Work done on a charge in an
electrostatic field expressed as a line integral, conservative nature of the electrostatic field.
Relation between electric field & electric potential (E = - \V V), torque on a dipole in a uniform
electric field and its energy, flux of the electric field, Gauss's law and its application for finding
E for symmetric charge distributions Capacitors, conducting sphere in a uniform electric field,
point charge in front of a grounded infinite conductor. Dielectrics, parallel plate capacitor with a
dielectric, dielectric constant, polarisation and polarisation vector P, relation between

displacement vector D, E and P. Molecular interpretation of Claussius-Mossotti equation
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Unit-2: Magnetostatics [Lecture-15]
Force on a moving charge, Lorentz force equation and definition of B, force on a straight

conductor carrying current in a uniform magnetic field, torque on a current loop, magnetic dipole
moment, angular momentum and gyromagnetic ratio, Biot and Savart's law, calculation of H for
simple geometrical situations such as Solenoid, Anchor ring. Ampere's Law,V xB = poJ, ,V.B =
0. Field due to a magnetic dipole, free and bound currents, magnetization vector (M),
relationship between B, H and M. Derivation of the relation ,\/xM = J for nonuniform

magnetization.
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Unit-3: Current Electricity and Bio electricity [Lecture-15]

Current Electricity: Steady current, current density J, non-steady currents and continuity
equation, Kirchoff’s laws and analysis of multiloop circuits, growth and decay of current in LR
and CR circuits, decay constants, LCR circuits. AC circuits, complex numbers and their
applications in solving AC circuits problems, complex impedance and reactance, series and
parallel resonance. Q-factor, power consumed by an A.C. circuit, power factor, Y and A
networks and transmission of electric power, Electricity observed in living systems, Origin of
bioelectricity
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Unit-4: Motion of Charged Particles in Electric and Magnetic Fields
(Note: The emphasis here should be on the mechanical aspects and not on the details of the
apparatus mentioned which are indicated as applications of principles involved.)

E as an accelerating field, electron gun, discharge tube, linear accelerator. E as deflecting field -
CRO, Sensitivity of CRO. Transverse B field; 180° deflection, Mass spectrograph and velocity
selector, Curvatures of tracks for energy determination for nuclear particles; Principle and
working of Cyclotron. Mutually perpendicular and parallel E & B fields; Positive ray parabolas,
Discovery of isotopes, Elements of Mass Spectrographs, Principle of magnetic focusing (lenses).
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Unit-5 : Electrodynamics

Electromagnetic induction, Faraday's Laws, Electromotive force, Integral and differential forms
of Faraday's laws, Self and mutual inductance, Transformers, Energy in a static magnetic field,
Maxwell's displacement current, Derivations of Maxwell's equations, Electromagnetic field
energy density, Poynting vector, Electromagnetic wave equation, Plane electromagnetic waves in
vacuum and dielectric media, Reflection at a plane boundary of dielectrics, Fresnel’s Laws,
Polarisation by reflection and total internal reflection, Waves in a conducting medium,
Reflection and refraction by the ionosphere.
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Reference Books:

Berkley Physics Course : Electricity and Magnetism edision , E.M. Purcell ,McGraw Hill
Physics Vol 2, D.Halliday and R Resnick,

Introduction to electrodynamics, D.J. Griffths ,Printice Hall

Electricity and Magnetism , S.S.Atwood ,Dover Publication

Electrodynamics:Emi Cossor and Bassin Lorrraine , Asahi Shimbunsha PublishingLtd.
From Neuron to Brain Kuffler and Nicholas , Sinauer Associates

Schaums outline of begning Physics-2,: Electricity and Magnetism

Physics For Degree Students C.L. Arora and P.S. Hemne, S.Chand Publications.
Electrodynamics : Gupta, Kumar and Singh,Pragati Prakashan
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List of Practical

To determine the dispersive power of the material of prism using spectrometer.

To plot the i-6 curve for a given prism using spectrometer and then determine the refractive
index of the material of the prism.

To determine the wavelength of main spectral lines of mercury light with the help of plane
transmission grating.

To determine the wavelength of monochromatic light source with the help of Newton’s ring
method.

To determine the wavelength of monochromatic light source using Fabry Perot Etalon.

To determine the dispersive power of plane transmission grating.

To determine the resolving power of grating.

To determine the resolving power of telescope.

To determine the polarising angle of the prism and to determine the refractive index of the
material of prism using Brewster’s law.

10) To determine the specific rotation of a given sugar solution by bi-quartz polarimeter.

11) To determine the refractive indices of O-ray and E-ray for calcite prism using spectrometer.

12) To determine the refractive indices of O-ray and E-ray for quartz prism using spectrometer.

13) To study the frequency response curve of series LCR Circuit.

14) To study the charging and discharging of a capacitor through high resistance.

15) To determine the frequency of A.C. Mains with the help of wire vibrating under Lorentz force.
16) To Plot Graph showing variation of magnetic field with distance along axis of a circular coil

carrying current.



