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PH-8203 Quantum Mechanics-II

Course Qutcomes:

After successful completion of this course, the students should be able to

CO1: Understand the interaction of the electromagnetic field with charged quantum-mechanical
particles and solve related problems such as the rate of absorption and emission of light.

CO2: Study the selection rules for transitions between different quantum states &
CO3: Calculation of scattering cross-sectional area using Born-approximation & partial wave
analysis method.

CO4: Study of Relativistilp Quantum Mechanics.

CO5: Study of identical pérticles from Quantum mechanical point of view.
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UNIT-I |
Time Dependent Per ion:
erturbation: r the probability of

Fermi’s golden rule
sion and absorption
(15 Hrs)

First .c?rder‘ time dependent perturbation theory, General expression fo
tmns-ntlon trpm one state to another, constant and harménic perturbations,
alfd. its application to radiative transition in atoms, Sele%:tion rules for emis
of light. The Helium atom problem. Stark effect. i
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Scattering theory: |
Scatttter'lng Cross-section and scattering amplitude, | parti
?sk ering, Gree.n s functions in scattering theory, Born approximatio P

awa potential and other simple potentials and extend to higher orders. Validity of Born

i[i)PPFOXI.mat_ion for a square well potential, Optical theorem, unitarity and phase §hiﬂ§.
etermination of phase shift, applications to hard sphere scattering. Low energy scattering in
case of bound states, Scattering of identical particles. (15 Hrs)

al wave analysis, Low energy
1 and its application t0

o UNIT-II
Relativistic Quantum Mechanics:
Schrodinger’s relativistic equation, Klein
field, Dirac Equation for free electron,

equation, Negative energy states: positrons, Propertie
lectromagnetic field, Dirac’s equation in c€

Gordon equation in presence of electromagnetic

Positive and negative energy solutions of Dirac
s of gamma matrices. Probability and
ntral field

current densities, Dirac’s equation in €
(The electron spin) . Spin Orbit energy. (16 Hrs)
Identical Particles:
m mechanics (based on Feynmann Vol. I1I),

Brief introduction to identical particles in quantu
guishability of identical particles, construction of symmetric and

principle of indistin

antisymmetric wave function, exchange symmetry of wave function, particle exchange
‘operator, Statistics of identical particles: Bose Einstein and Fermi Dirac Statistics,

Pauli exclusion principle & Electron spin, Pauli spin operators, commutation relations,

Application to 2-electron systems. Symmetric and anti-symmetric wave-functions of hydrogen
molecule. (14 Hrs)

Theory: 60 Hrs Total: 60 Hrs
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