August

Semester 111

September

LESSON PLAN

MSc. Physics , Semester I11
—_—

CONDENSED MATTER PHYSICSI ]

—_—

—_—
Bloc nig-Pennev model s b
| c:\ theorem, the Kronig-Penney model, zone schemes, effective mass of
e
ectron, nearly free electron model, tight binding approximation, OPW method,
pseudo potential method, conductors semiconductors insulators

—
Bragg Law, Reciprocal lattice vectors,
atom: ionic bonding,

St_fukctrurre“_f'acio},_F_omi 7ffac't6r7,i=_o_rze_s between
cohesive energy of ionic crystal, evaluation of Madelung
constant of NaCl structure, covalent bonding, metallic bonding, hyd rogen bonding,
van der waals bonding ,Stress components, displacement and strain components,
work done by elastic forces ina solid, reduction of no. of elastic constant due to
existence of potential of elastic forces, Elastic stiffness constant for isotropic body,
elastic waves, waves in (100] and [110] directions Dynamics of the chain of
identical atoms, dynamics of a diatomic linear chain, dynamics of identical atoms in

three dimensions, experimental measurements of dispersion relations,
anharmonicity and thermal expansion.

October

Electronic transport from éf&sﬁ&éﬂinetitﬁéow; Boltzmann transport equation,
electrical conductivity, calculation of relaxation time in metals, thermal conductivity

of metals and insulators, thermoelectric effects; Hall effect and magnetoresistance;
Transport in semiconductors

November

Polarization mechanisms, Dielectric function from oscillator strength, dielectric
constant and its measurements, ploarizability, the classical theory of electronic
ploarizabilty, Clausius-Mosotti relation; dipolar polarizability. Piezo- pyro and

ferroelectric properties of crystals, ferroelectricity, ferroelectric domain,
antiferroelectricity and ferrielectricity

December

University Exams




Semester I11

CLASSICAL ELECTRODYNAMICS ||

August

Post i =
ulates of Special theory of Relativity, Interval, Lorentz transformation as

orth PR . .
| C'ig‘orjal transformation in 4-dimension,Four velocity and Four acceleration,
relativistic equation of motion: Minkowski force, Four momentum, applications of

€nergy momentum conservation : Disintegration of a particle, C.M. System and
reaction thresholds.

September

Non-relativistic motion in uniform constant fields: Constant uniform electric field,
Constant uniform magnetic field, Crossed uniform and constant electric and
magnetic fields. Non-relativistic motion of a charged particle in a slowly varying
magnetic field : Time varying magnetic field, Space varying magnetic field, Gradient
Drift, Curvature Drift. Adiabatic magnetic field invariance of flux through an orbit,
magnetic mirroring, Relativistic motion of a charged particle: Constant magnetic
field, Constant electric field Electromagnetic Field of a plane wave.

October

Four vectors in Electrodynamics, 4 current density, 4-potential, covariant continuity
equation, wave equation, covariance of Maxwell equations. Electromagnetic field
tensor, transformation of EM fields. Invariants of the EM fields. Energy momentum
tensor of the EM fields and the conservation laws. Lagrangian and Hamiltonian of a
charged particle in an EM field

November

: Lienard-Wiechert Potentials, Field of a charge in arbitrary motion and uniform
motion, Radiated power from an accelerated charge at low velocities-
LarmourPower formula. Radiation from a charged particle with collinear velocity
and acceleration. Radiation from a charged particle in a circular orbit, Radiation
from an ultra-relativistic particle, Radiation reaction. Line-width and level shift of an

oscillator. Thomson scattering, Rayleigh scattering, absorption of radiation by
bound electron.

—

December

University Exams \/V
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Semester 111

QUANTUM MECHANICS II

o —

August

Scattering Cross-section and scattering amplitude, partial wave analysis, Low
ener.gy sfcattering, Green'’s function in scattering theory, Born approxim;tion and its
application to Yukawa potential and other simple potentials. Electron scattering by
an atom, Optical theorem, Scattering of identical particles.

September

Klein- Gordon equation, Dirac equation and its plane wave solution , significance of
negative energy solutions, spin angular momentum of the Dirac particle,
nonrelativistic limit of Dirac equation. Electron in electromagnetic fields, spin
magnetic moment. spinorbit interaction, Dirac equation fora particle in a central

field. Fine structure of hydrogen atom, Lamb shift.

October

cal field. Second

Resume of Lagrangian and Hamiltonian formalism of a classi
eld. Quantization of a

quantization: Concepts and illustrations with Schroedinger fi
real scalar field and its application to one meson exchange potential.

November

Dirac field and e.m. field. Commutation

Quantization of a complex scalar field.
y. Introduction to Feynman Diagrams.

relations. Covariant perturbation theor

December

University Exams
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LESSON PLAN

MSC Physics Semester 3rd and 4"

Semester
3rd

Nuclear Physics 1

hAugust

Global nuclear properties Systematics in nuclear masses and
binding energies, Nuclear sizes, Methods to determine nuclear
radii, Nuclear electric and magnetic multipole moments, Quantum
properties of nuclear states.Nuclear Reactions Types of nuclear
reactions, Coulomb barrier, Conversation laws, nuclear reaction
kinematics and Q-value, Laboratory and Centre of mass
coordinates and their relationship, Reaction cross section,
Classical analysis of cross section, Partial wave analysis, thick

target yield.

September

Radio Active Decays, Kinematics of alpha-decay (HYDE),
naturally occurring decay chains, Range of alpha particles (Bragg
Curve), Geiger-Nuttal law, Gammow’s theory of alpha decay,
Cluster decay. Beta decays : B-, B+ and electron capture decays,
Energy relations and Q-values in beta decays, Fermi theory of beta
decay, Kurie plots, Comparative half-life, Classification of beta
transitions, selection rules for allowed and forbidden transitions,
violation of parity conservation, Wu-Ambler experiment, helicity
of electron and of neutrino.Electric and magnetic multipole
gamma transitions, selection rules, Internal Conversion process,
Transition rates, directional correlation in gamma emission.

October

Nuclear Forces- Two-nucleon interaction potential,

Qromd state of deuteron, excited states of deuteron, magnetic
dipole and electric quadrupole moment of deuteron and tensor
forces.Neutron-proton (n-p) scattering at low energies, Scattering
length, spin dependence, Effective range theory in n-p scattering,
Coherent and incoherent scattering, tensor forces, proton-proton

' (p-p) scattering at low energy, comparison of n-p and p-p

| scattering

November | Nuclear Forces- Two-nucleon interaction potential, \ -

Q-%\J”’(A -




Qround state of deuteron, excited states of deuteron, magnetic
dipole and electric quadrupole moment of deuteron and tensor
forces.Neutron-proton (n-p) scattering at low energies, Scattering
length, spin dependence, Effective range theory in n-p scattering,
Coherent and incoherent scattering, tensor forces, proton-proton |
(p-p) scattering at low energy, comparison of n-p and p-p

scattering.

pecember

University Exams

I

Semester
IVth

Nuclear P(hysfigs)lf N

I

mentum - Cf}_._ N

January

Nuclear Shell Model: Coupling of angular mo
Coefficients and Racah Coefficients. Evidence for nuclear shell
structure, Extreme single particle model with square-well and
harmonic oscillator potentials, spin-orbit potential,

Shell model predictions.Single-particle model, total spin for
various configurations, Nuclear isomerism, Magnetic moment-
Schmidt lines, electric quadrupole moment,Configuration mixing,

Independent particle model, L-S coupling and jj coupling

February

schemes.

Collective Model of Nucleus: Rotation - D Matrices,
Parameterization of nuclear surface, Collective surface
oscillations, Derivation of the collective

hamiltonian, transformation to body-fixed frame.
Collective modes of motion, Nuclear vibrations, p and ¥ vibrations

in spheroidal nucleus and associated energy spectra, Iso-scalar
vibrations, Giant resonances. Brief overview supported by
examples - Deformed rotational nuclei, rotational energy spectra
for even-even nuclei and odd-A nuclei, decoupling parameter,
Electric quadrupole moment and magnetic dipole moment, E2 and
M1 transition probabilities, Energy spectrum with coupling of
vibration and rotational motion.

March

Nuclear reactions, Resonance: Breit-Wigner Dispersion Formula,
Compound Nucleus, cross section for formation of compound
nucleus, Statistical theory of nuclear reactions. Optical model for
ngclear reactions at low energies, comparison with experiments.
Direct Reactions - Kinematics of stripping and pick-up reactions,

theory of stripping and pick-up reactions.

|

April

Harmonic anisotropic oscillator, Nilsson model. Rotational motion
at very high spins, Population of high spin states, Cranking
shell model, Signature quantum number, Backbe,nding
phenomenon, Kinematics and dynamic moment of inertia




May
-~ June

Particle Physics and Experim

Brief revi - .
halos views 'Nuclear Physics at extremes of stability, nuclear
s, proton rich nuclei, Radioactive ion beams, Production of

| superheavy nuclei.

Revision of Important Topics
University Exams

LESSON PLAN

ental techniques in Physics

Particle Physics 1

ns, particles and antipaﬁTgfes,
d fields in particles physics,

tures. Yukawa Picture, types of
weak, strong and gravitational,

Semester
111
August Introduction : Fermions and Boso

quarks and leptons, interactions an
classical and quantum pic
interactions-electromagnetic,
Natural unit.

September

aws: Invariance in
, parity, pion
Time reversal

Invariance Principles and Conservation L
classical mechanics and in quantum mechanics
parity, Charge conjugation, Positronium decay,
invariance, CPT theorem.

Hadron-Hadron Interactions: Cross section and
spin, Isospin, Two nucleon system, Pion-nucleon system,
Strangeness and Isospin , G-parity, Total and Elastics cross
section, Particle Production at high energy.

decay rates, Pion




~“October

Relativistic Kinematics and Phase Space: lntrodu.ctiorl to
re.lativistic kinematics. Dalitz K-3n decay, Dalitz plots for
dissimilar particles. [1-0 puzzle. Wave optical discussion of i
hadron scattering, Breit — Wigner response formula, Example 0 |
baryon resonance-A++. Mandelstem variables. Static Quark Mode
of Hadrons: The Baryon decuplet, baryon octet, meson octet,
quark spin and color, quark-arggw;——f~ -

— |

November

Weak Interaction : Classification of weak interact_ioﬂsa Fermi
theory, Cabibbo theory, Parity non-conservation 11 .B?decafy,

experimental determination of parity violation. Helicity O |
neutrino, CP violation in K- decay and its Jl

Determination. — |

December

University Exams |

Semester
| \Y

Experimental Techniques in physics ;

January

s, heavy charged particles, \
les with matter.
detection efficiency and ‘

Interaction of gamma-rays, electron
neutrons, neutrinos and other partic

Radiation detectors - energy resolution, dete sion
dead time. Statistics and treatment of experimental data, prec

and accuracy, error analysis, propagation of errors, Sta“?tlcal 5
treatment of experimental data. Least squares fitting of linear an

nonlinear functions, chi-square test, Binomial, Poisson
and Gaussian distributions

February

Gas-filled detectors, Proportional counters, space charge effects,
position-sensitive proportional counters. o _
Organic and inorganic scintillators and their characteristics, }1ght
collection and coupling t0 photomultiplier tubes and photpdlqdes,
description of electron and gamma ray spectra from scintillation
detector, Cherenkov detector.Semiconductor detectors in X- and
gamma-ray spectroscopy, Charge production and collection
processes, Pulse height spectrum,Detection of fast and slow
neutrons - nuclear reactions for neutron detection. General
Background and detector shielding. Beta ray spectrometer.

March

Electronics associated with detectors : Pulse height analysis -
Electronics for pulse signal processing, Pulse shaping, pole-zero
cancellation, preamplifiers (voltage and charge-sensitive
configurations), Linear amplifiers, Single-channel analyser,
multichannel analyzer.Basic considerations in time measurements,
Walk and jitter, Time pickoff methods, Gamma-gamma
coincidence set up. Electronics and experimental methods:

' field, vibrational, optical - LVDT, strain gauge, piezoalgctric, Hall
/4

Classification of Transducers - temperature, pressure, magnetic

ﬁr’ 4
QM



effect icti hanic paciti
P type, magneto-restrictive, electromechanical, capacitive,
-in-detector, Box car integrator.

;r;%ar;non of Thin .ﬁlms — (Brief account) Physiochemical

od, Lf:lser ablation, €vaporation, sputtering, beam epitaxial
Characterizatijon techniques, XRD, TEM, SEM, AFM, STM,
DSC, Hicasurement of specific and thermal conductivity

Revision of Important Topics

J

Il

University Exams o
MY

el



LESSON PLAN
MSc. Physics , Semester IV

" Semester IV ]

CONDENSED MATTER PHYSICS Il
/

l

|

e

media,

Fnuary

Propagation of light in isotropic solids, propagation of light in conducting
absorption processes, photo conductivity, luminescence. Piezoeletricity and

ferroeletricity.

February

Dia- and para-magnetism in materials, Pauli paramagnetism, Ferromagnetism,
Heisenberg Hamiltonian and resume of the results; Antiferomagnestim,
Ferrimagnetism, ferrites, spin waves, specific heat - Bloch law, Magnons

arch

=

Source of superconductivity, response of magnetic field, the Meissner effect, Type |
and Type Il superconductors; thermodynamics of superconducting transitions,

origin of energy gap, iosotope effect, London equatios, London penetration depth,
coherence length, elements of BCS theory, flux quantization, normal tunneling and

Josephson effect, high Tc superconductors.
ections, line imperfections,

April

Point Imperfections, concentration of point im perf
ce of dislocation, dislocation motion, energy ofa

Burgers vector and circuit, presen

dislocation, slip planes and slip directions, surface imperfections. Types of liquid
¢ liquid

crystals, classification, calamitic thermotropic liquid crystals, lyotropi

crystals, mesogenic materials

| May

University Exams

Y
W/c



—

Semester IV

ATOMIC AND MOLECULAR PHYSICS
1

orbit interaction and

Vecto

fine strrch:::; :::Fhor;e and two valance electron atoms; Spin-

couplings; Spectrav frogen', Lamb shift, Spectroscopic notations for L-5 an-d J-J

J-) coupling for twoo |alkall and alkaline earth metals; Interaction energy in L-5 and

triplets. Exchan electron systems; Selection and Intensity rules for doublets and
ge symmetry of atomic wavefunctions and Pauli’s principle.

sms, The Zeeman Effect

February

:j_t:v:zl ;'::t‘:th of spectral line, Line broadening mechani
Zeeman patte(:n %YStemS; Intensity rules for the Zeeman €
Lande's factor i:s;.: aSChe.n -Back effect; LS coupling and Pasc
Spontaneous and f:OUP"ng; Stalrk effect. Lasers: Temporal and spatia

stimulated emission, rate equation, Mode of resonator and

coh
erence length, He-Ne laser, Nitrogen laser, CO2 laser, Ruby laser.

ffect; The calculations of

hen-Back effect;
| coherence,

a of diatomic molecules

March

Mo :
) lecular spectra, symmetric structures, Rotational spectr
sarigi st .
gid and non-rigid rotator, Intensity of rotational lines, Effect of isotopic

substituti ibrati i i
e ttutlon, Vibrating diatomic molecule as a simple harmonic and an anharmonic
i i .
> ator, Diatomic vibrating rotator, The vibration-rotation spectrum of carbon
ono H H . . N -
xide, The interaction of rotation and vibrations. Rotational Raman spectra for

diatomi i ;

i IC molecules, Vibrational Raman spectra, Electronic structure of diatomic
ec i : :

ule, Electronic spectra of diatomic molecules, Frank-Condon principle. Born-
in electronic

Oppe ; - ) ]
) pp _n.helmer approximation, Rotational and Vibrational structures |
ransitions of diatomic molecules, selection rules

April

Bri i i
; pe:: account) Atomic Absorption and emission Spectrometers, UV-Vis
ro i i i
meter, Outline of technique and instrumentation, Fourier transform

spectrosco nd FT m r m m r
r Py a Id IR Spectro eter, Raman Spectro eter, Electron Spin
esonance, Nuclear m i
’ ar agnetlc resonance. Inner'She” ionizat|0n and vacancy decay

mechanism iati i
s, Radiative and Auger transitions, Mosley’s law, Selection rules, X-ray

spectra, X-ray fluorescence spectrometer

University Exams




MINUTES OF MEE TiNg — GEOGRAMMY DEPARTHENT

Translated

March 25, 2022

Professor Punam Mahajan held a meeting with other staff members of the department and discussed on
making and working of Geography society

Prof. Poonam Mahajan (HODM wN

Prof. Bhola Nath
Prof. Rajinder Kaur

Prof. Amandeep Kaur

(
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Translated

March 30, 2022

A department meeting was held to discuss the Map Filling activity and competition .to be_ h.eld on Ma;ctl\
31, 2022. Different duties were assigned to all the members of this staff to make this activity successful.

Prof. Poonam Mahajan
Prof. Bhola Nath
Prof. Rajinder Kaur

Prof. Amandeep Kaur

d
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Translated

March 5, 2022

all present staff members of the

Professor Poonam Mahajan head of the department discussed with
| and prepared a list of

department about the important equipments to be bought from GEM porta
them.

Prof. Poonam Mahajan (HOD) “{ 1 o
~

Prof. Bola Nath
Prof. Rajinder Kaur

Prof. Amandeep Kaur
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Translated

March 24 2022

Dr Poonam Mahajan (HOD) held a meeting with other staff members of the department and discussed
the following points:-

1. Regarding the attendance of Geography students
2. Encouraged the staff members for research papers and Publications

3. To keep the department notice board updated

Prof. Poonam Mahajan (HOD)\‘&*

Prof. Bhola Nath
Prof.Rajinder Kaur

Prof. Amandeep Kaur

8
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Information and Ubrary Network Centre

: (An Autonomous Inter-University Canire of uac)

gl YT U QST AZa% B
INFLONET (Frrefirepera srpe smaln wa emamy sim Sresfaman 8o

National Library and Information Services Infrastructure of Scholarly Content (N-LIST)

Invoice
Rel No - INFN-LISTI2024/2129 BT
Invoica Ne.: NLIST/21.22/1188
Coliegs GET No . No! Avallable
Name and Address of Subscriber Cotlege GST Slate Code’ PB (03]
To
The Principal y

SCDGOVT. COLLEGE
SCD GOVT. COLLEGE . COLLEGE ROAD, CIVIL LINES

ludhiana
Punjab - 141001
SR No, Membership Fee - Period of Membershlp - | __." AmountinRs - ]
1 N-LIST Annual Membership Fee April 2021 to March 2022 5,000.00
CGSTQO 00% 0 #
SGST@O0 00% 000
T lesT@is0o% 900 60
Total 5,900.00
Rupees Five Thousand Nine Hundred Only
GSTIN: 24AAATI1480J12S
TOS is not applicable on annusl membership fee.
Sincerely Yours

.

Ashok Kumar Ral
Scienlist-E(CS)

Cut Hare ——
N-LIST MEMBERSHIP FEE RECEIPT

. = .
Receipt Date: 2021-07-02 ) Recelpt No: 312

Received with thanks from SCDGOVT. COLLEGE, ludhisna, Punjab

A wsm of Rupses Five Thousand Nine Hundied Ondy by Chequs No/DD No/RTGS No 123025 Dated
2021-05-18 drawn on Siate Bank of india Payable sl Gandhinagar Gujaral lowards N-LIST Annusl
Mermbership Fes lor the financial yesr 2021-22

Rs. 5900

Siw
Y

\
For Adminisirative Officer(Finance)

This receipt is vaiid on realization of Cheque and DD.

Subject o Gandhinagar{Gujarat) jurisdiction only
Oniine Prinied Date : 2022-11-10 07:04:37
INFUIBNET Rel No : INFIN-LIST/2021/2129
GSTIN. 24AAATI1480J1ZS.

infocity, P.B. No. 4, Gandhinagar - 382007, Gujarat, INDIA 17
weRt2, A 3. ¥, TR - 3000, TR (W) v
Ph.: +91-7T9-23268000, Fax : +81-78-23268222, http:/www.inflibnel.ag. 8., ;4 |

R.C.D. Govt. College Ld*



Important Links

e https://puchd.ac.in/includes/documents/2021/revised-academic-calendar-2021.pdf

e https://online.scdgovtcollege.ac.in/Library/SearchCatalogue

e https://scdgovtcollege.ac.in/downloads/SCDGC-Prospectus.pdf



https://puchd.ac.in/includes/documents/2021/revised-academic-calendar-2021.pdf
https://online.scdgovtcollege.ac.in/Library/SearchCatalogue
https://scdgovtcollege.ac.in/downloads/SCDGC-Prospectus.pdf

