
Week Date Topics

1 24.07.2023 to 29.07.2023
Introduction, Nuclear composition -  proton-electron hypothesis and proton-neutron 
hypothesis.

2 01.08.2023 to 05.08.2023
Nuclear mass and binding energy, systematics of nuclear binding energy, nuclear 
stability.

3 07.08.2023 to 12.08.2023
Nuclear size, spin, parity, statistics, Nuclear magnetic dipole moment and qudrupole 
moment.

4 14.08.2023 to 18.08.2023
Detrimination of nuclear mass by Bain-Bridge spectrometer, Bain-Bridge and Jordan 
mass spectrograph, Determination of charge by Mosley Law, Determination of size of 
nucleus by Rutherford Back Scattering. 

5 21.08.2023 to 26.08.2023
Alpha-disintegration and its theory. Energeties of alpha-decay. Origin of continuous 
beta spectrum (neutrino hypothesis), types of beta-decay and energetics ot beta-decay.

6 28.08.2023 to 02.09.2023
Nature of gamma rays. Energetics of gamma rays. Interaction of heavy, charged 
particles (Alpha particles) Energies loss of heavy Charged particle (idea of Bethe 
formula, no derivation).

7 04.09.2023 to 09.09.2023
Range and straggling of alpha particles. Geiger-Nuttal law. Interaction of light charged 
particle (beta-particle). Energy loss of beta-particles(ionization). Range of electrons, 
absorption of beta particles.

8 11.09.2023 to 16.09.2023
Interaction of Gamma Ray: Passage of Gamma radiations through matter
(Photoelectric. Compton and pair production effect) electron-position annihilation. 
Absorption of Gamma rays (Mass attenuation coefficient) and its application.

9 18.09.2023 to 22.09.2023 Linear accelerator and Tendem acclerator.

10 25.09.2023 to 30.09.2023 Cyclotron and Betatron acclerators, 

11 03.10.2023 to 07.10.2023 Ionization chamber, proportional counter. GM. Counter (detailed study),

12 09.10.2023 to 14.10.2023 Seintillation counter and semicounductor detector.

13 16.10.2023 to 21.10.2023
Nuclear reactions, Elastic scattering, Inelastic scattering, Nuclear disintegration, 
photonuclear reaction, Radiative capture Direct-reaction, Heavy ion reactions and 
spallation reactions.

14 23.10.2023 to 31.10.2023
Conservation laws, Q-value and reaction threshold, Nuclear fission and fusion reactors, 
(Principle, construction, working and uses).

15 02.11.2023 to 09.11.2023 Sessional Exams

16 10.11.2023 to 16.11.2023  Diwali Break
17 17.11.2023 to 24.11.2023 Revision 
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Week Date Topics

1 01.01.2024 to 06.01.2024
Crystalline and glassy forms, liquid crystals, crystal structure, periodicity, 
lattice and basis, Crystal translational vectors and axes. Unit cell and 
Primitive cell, Winger Seitz primitive cell,

2 08.01.2024 to 13.01.2024
Symmetry operations for a two and three dimensional crystal, Bravais 
lattices in two and three dimensions. 

3 15.01.2024 to 20.01.2024
Crystal planes and Miller indices, Interplaner spacing, Crystal structures of 
Zinc Sulphide, Sodium Chloride and Diamond.

4 22.01.2024 to 27.01.2024 X-ray diffraction, Bragg's law and experimental X-ray diffraction methods.

5 29.01.2024 to 03.02.2024
K-space and reciprocal lattice and its physical significance. Reciprocal 
lattice vectors.

6 05.02.2024 to 10.02.2024
Need of reciprocal lattice. Reciprocal lattice to a s.c. lattice, b.c.c. lattice and 
f.c.c lattice.

7 12.02.2024 to 17.02.2024
Historical introduction, Survey of superconductivity, Super conducting 
systems, High Tc Super conductors.Isotopic Efect, 

8 19.02.2024 to 23.02.2024
Critical Magnetic Ficld. Meissner Effect, London Theory and Pippards' 
equation. Classification of Superconductors (Type I and Type II), 

9 26.02.2024 to 02.03.2024
BCS Theory of Superconductivity, Flux quantization, Josephson Effect (AC 
and DC), 

10 04.03.2024 to 09.03.2024
Practical applications of superconductivity and their limitations, Power 
application of superconductors.

11 11.03.2024 to 16.03.2024 Definition, Length scale, Importance of Nano-scale and technology.

12 18.03.2024 to 22.03.2024  History of Nanotechnology, Benefits and challenges in molecular manufacturing. 

13 23.03.2024 to 31.03.2024 Holi Break

14 01.04.2024 to 06.04.2024
Molecular assembler concept, Understanding advanced capabilities.Vision and
objective of Nano-technology, 

15 08.04.2024 to 13.04.2024
Nanotechnology in different fields, Automobile, Nanotechnology in Electronics, 
Nano-biotechnology, Materials, Medicine.

16 15.04.2024 to 20.01.2024 Sessional Exams

17 22.04.2024 to 30.04.2024 Revision 
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Week Date Topics

1 24.07.2023 to 29.07.2023
Introduction to Computer: Evolution of Computers & its applications, Computer and 
Latest IT gadgets.

2 01.08.2023 to 05.08.2023
IT gadgets and their applications, Basics of Hardware and Software, Central 
Processing Unit, Input devices, Output devices.

3 07.08.2023 to 12.08.2023
Computer Memory & storage, Application Software, Systems Software, Utility 
Software.

4 14.08.2023 to 18.08.2023 Open source and Proprietary Software, Mobile Apps.

5 21.08.2023 to 26.08.2023
Introduction to Operating System Operating System, Basics of Operating system, 
Operating Systems for Desktop and Laptop, Operating Systems for Mobile Phone and 
Tablets.

6 28.08.2023 to 02.09.2023
 User Interface for Desktop and Laptop, Task Bar, Icons & shortcuts, Running an 
Application, Operating System Simple Setting, Using Mouse and Changing its 
Properties, Changing System Date and Time, Changing Display Properties.

7 04.09.2023 to 09.09.2023
 To Add or Remove Program and Features, Adding, Removing & Sharing Printers, 
File and Folder Management, Types of file Extensions. 

8 11.09.2023 to 16.09.2023
Introduction to Internet and WWW Basic of Computer Networks, Local Area Network 
(LAN), Wide Area Network (WAN), Network Topology.

9 18.09.2023 to 22.09.2023
Internet, Concept of Internet & WWW, Applications of Internet, Website Address and
 URL, Introduction to IP Address, ISP and Role of ISP.

10 25.09.2023 to 30.09.2023
 Internet Protocol, Modes of Connecting Internet (Hotspot, Wi-Fi, LAN Cable, 
Broadband, USB Tethering), Identifying and uses of IP/MAC/IMEI of various devices. 

11 03.10.2023 to 07.10.2023
Popular Web Browsers (Internet Explorer/Edge, Chrome, Mozilla Firefox, Opera etc.), 
Exploring the Internet, Surfing the web, Popular Search Engines, Searching on 
Internet, Downloading Web Pages, Printing Web Pages.

12 09.10.2023 to 14.10.2023

E-mail, Social Networking and e-Governance Services Structure of E-mail, Using E-
mails, Opening Email account, Mailbox: Inbox and Outbox, Creating and Sending a 
new E-mail, Replying to an E-mail message, Forwarding an E-mail message, 
Searching emails, Attaching files with email, Email Signature. 

13 16.10.2023 to 21.10.2023
Social Networking & e-Commerce, Facebook, Twitter, LinkedIn, Instagram, Instant 
Messaging (WhatsApp, Facebook Messenger, Telegram), Introduction to Blogs, 
Basics of E-commerce, Netiquettes.

14 23.10.2023 to 31.10.2023
Overview of e-Governance Services like Railway Reservation, Passport, e-hospital, 
Accessing e-Governance Services on Mobile, Digital Locker.

15 02.11.2023 to 09.11.2023 Sessional Exams

16 10.11.2023 to 16.11.2023  Diwali Break
17 17.11.2023 to 18.11.2023 MDC Seesional Exam, Distribution and Discussion of Sessional Exam Sheets 
18 20.11.2023 to 24.11.2023 Revision 
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Week Date Topics

1 01.01.2024 to 06.01.2024
Orbital magnetic dipole moment (Bohr megnaton), behavior of magnetic dipole in 

penetrating orbits, Penetrating orbits on the classical model; Quantum defect

2 08.01.2024 to 13.01.2024
Spin orbit interaction energy of the single valance electron, spin orbit interaction 
for penetrating and non-penetrating orbits. quantum mechanical relativity 
correction, Hydrogen fine spectra.

3 15.01.2024 to 20.01.2024
Main features of Alkali Spectra and their theoretical interpretation, term series and 
limits, Rydeburg-Ritze combination principle, Absorption spectra of Alkali atoms.

4 22.01.2024 to 27.01.2024
Observed doublet fine structure in the spectra of alkali metals and its Interpretation, 
Intensity rules for doublets, comparison of Alkali spectra and Hydrogen spectrum .

5 29.01.2024 to 03.02.2024

Essential features of spectra of Alkaline-earth elements, Vector model for two 

Saunders Coupling Scheme and JJ coupling scheme, Interaction energy in L-S 
coupling (sp, pd configuration), Lande interval rule.

6 05.02.2024 to 10.02.2024
Equivalent and non-equivalent electrons, Two valance electron system-spectral 
terms of non-equivalent and equivalent electrons, comparison of spectral terms in L-
S And J-J coupling.

7 12.02.2024 to 17.02.2024 Hyperfine structure of spectral lines and its origin; isotope effect, nuclear spin,

8 19.02.2024 to 23.02.2024
Zeeman Effect (normal and Anomalous),Experimental set-up for studying Zeeman 
effect, Explanation of normal Zeeman effect(classical and quantum mechanical)

9 26.02.2024 to 02.03.2024
Explanation of anomalous Zeeman effect(Lande g-factor), Zeeman pattern of D1 
and D2 lines of Na atom, Paschen-Back effect of a single valence electron system.

10 04.03.2024 to 09.03.2024

Weak field Stark effect of Hydrogen atom, Introduction of early observations, 
emission and absorption spectra, atomic spectra, wave number, spectrum of 

Hydrogen atom.

11 11.03.2024 to 16.03.2024
Explanation of spectral series in Hydrogen atom, un-quantized states and 
continuous spectra, spectral series in absorption spectra, effect of nuclear motion 
on line spectra (correction of finite nuclear mass)

12 18.03.2024 to 22.03.2024 Wilson sommerfeld quantization rule, de-Broglie interpretation of Bohr 

13 23.03.2024 to 31.03.2024 Holi Break

14 01.04.2024 to 06.04.2024
comings of Bohr-Sommerfeld theory.

15 08.04.2024 to 13.04.2024
Vector atom model; space quantization, electron spin, coupling of orbital and spin 
angular momentum, spectroscopic terms and their notation, quantum numbers 
associated with vector atom model, transition probability and selection rules.

16 15.04.2024 to 20.01.2024 Sessional Exams
17 22.04.2024 to 30.04.2024 Revision 
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Week Date Topics

1 24.07.2023 to 29.07.2023
Overview, scale of quantum physics, boundary between classical and quantum, 
phenomena, Photon, Photoelectric effect, Compton effect (theory and result), 
Frank- Hertz experiment.

2 01.08.2023 to 05.08.2023
de-Broglie hypothesis. Davisson and Germer experiment, ·G.P. Thomson 
experiment. Phase velocity, group velocity and their relation. Heisenberg's 
uncertainty principle.

3 07.08.2023 to 12.08.2023
Time energy and angular momentum, position uncertainty. Uncertainty principle 
from de Broglie wave. (Wave-particle duality). Gamma Ray Microscope.

4 14.08.2023 to 18.08.2023
Electron diffraction from a slit. Derivation of 1-D time-dependent Schrodinger 
wave equation (subject to force, free particle). Time independent Schrodinger 
wave equation.

5 21.08.2023 to 26.08.2023
Eigen values, eigen functions, wave functions and its significance, Orthogonality 
and Normalization of function.

6 28.08.2023 to 02.09.2023
Concept of observer and operator. Expectation values of dynamical quantities, 
probability current density

7 04.09.2023 to 09.09.2023

Application of Schrodinger wave equation: solution of Schrodinger wave 
equation, eigen functions, eigen values, quantization of energy and momentum, 
nodes and anti nodes, zero point energy, potential step, potential barrier and 
harmonic oscillator.

8 11.09.2023 to 16.09.2023
Absorption and emission of radiation, Main features of a laser: Directionality, 
high intensity, high degree of coherence.

9 18.09.2023 to 22.09.2023
Spatial and temporal coherence, Einstein's coefficients and possibility of 
amplification, momentum transfer, life time of a level.

10 25.09.2023 to 30.09.2023
Kinetics of optical absorption ((two and three level rate equation, Fuchbauer 
landerburg formula).population inversion: A necessary condition for light 
amplification, resonance cavity.

11 03.10.2023 to 07.10.2023
Laser pumping, Threshold condition for laser emission, line broadening 
mechanism

12 09.10.2023 to 14.10.2023
Homogeneous and inhomogeneous line broadening (natural, collision and 
Doppler broadening).

13 16.10.2023 to 21.10.2023 He-Ne laser and RUBY laser (Principle, Construction and working)

14 23.10.2023 to 31.10.2023
Optical properties of semiconductor (Principle, Construction and working), 
Applications of lasers in the field of medicine and industry.

15 02.11.2023 to 09.11.2023 Sessional Exams

16 10.11.2023 to 16.11.2023  Diwali Break
17 17.11.2023 to 18.11.2023 MDC Seesional Exam, Distribution and Discussion of Sessional Exam Sheets 
18 20.11.2023 to 24.11.2023 Revision 
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Week Date Topics

1 Week 1( January 1-6)

Microscopic and Macroscopic systems, events mutually exclusive, 

dependent and independent. Probability, statistical probability, A- priori 

Probability and relation between them, probability theorems

2 Week 2( January 8-13)

some probability considerations, combinations possessing maximum 

probability, combination possessing minimum probability, Tossing of 2,3 

and any number of Coins, Permutations and combinations

3 Week 3( January 15-20)

distributions of N = 2,3,4) distinguishable and indistinguishable particles 

in two boxes of equal size, Micro and Macro states, Thermodynamical 

probability, Constraints and Accessible states, Statistical fluctuations

4 Week 4( January 22-27)
General distribution of distinguishable particles in compartments of 

different sizes, Condition of equilibrium between two systems in thermal 

contact-- β parameter, Entropy and Probability (Boltzman's relation)

5 Week 5( January 29-Feb.3)

Postulates of statistical physics, Phase space, Division of Phase space 

into cells, three kinds of statistics, basic approach in three statistics. M. 

B. statistics applied to an ideal gas in equilibrium

6 Week 6( February 5-10)

speed distribution law & velocity distribution law. Expression for

average speed, r.m.s. speed, average velocity, r. m. s. velocity, most

probable 

energy & mean energy for Maxwellian distribution

7 Week 7( February 12-17) Need for Quantum Statistics: Bose-Einstein energy distribution law,

Application of B.E. statistics to Planck's radiation law B.E. gas,

8 Week 8( February 19-23)
F.D. gas and Degeneracy, Fermi energy and Fermi temperature, Fermi 

Dirac energy distribution law, Fermi Dirac gas and degeneracy,

9 Week 9( February 26-March 2) Zero point energy, Zero point pressure and average speed (at 0 K) of 

electron gas, Specific heat anomaly of metals and its solution

10 Week 10( March 4-9) M.B. distribution as a limiting case of B.E. and F.D. distributions, 

Comparison of three statistics

DYAL SINGH COLLEGE, KARNAL
2023-24

Lesson Plan

                         Name of the teacher:                     Dr. Rajni Seth

                         Class and Section:                         B.Sc. 4th sem

                         Subject:                                        Physics (Paper: Thermodynamics & Statistical Physics)



DYAL SINGH COLLEGE, KARNAL
2023-24

Lesson Plan

                         Name of the teacher:                     Dr. Rajni Seth

                         Class and Section:                         B.Sc. 4th sem

                         Subject:                                        Physics (Paper: Thermodynamics & Statistical Physics)

11 Week 11( March 11-16)

Specific heat at low temperature, Einstein theory of specific 

heat,Criticism of Einstein theory,

12 Week 12( March 18-22)

Debye model of specific heat of solids, success and shortcomings of 

Debye theory,

comparison of Einstein and Debye theories.

13 Week 13( March 23-31)

Holi Break

14 Week 14(April 1-6) Dulong and Petit law. Derivation of Dulong and Petit law from classical 

physics

15 Week 15(April 8-13) Fermi energy and Fermi temperature, Fermi Dirac energy distribution 

law for electron gas in metals

16 Week 16(April 15-20)  Degeneracy and B.E. Condensation, Fermi- Dirac energy distribution 

law

17 Week 17(April 22-30) Revision


