UNIT A: QUANTUM MECHANICS

1} Systems of identical particles, fermiocns and bosons. FPauli exclusion princi
ple for fermions. Helium
atom. Exchange interaction. Multielectron atoms and periodic table.

2) Diatomic molecules and molecular binding. Molecular orbitals. The simplest m
olecule HZ2+,

Born-QOppenheimer approximation, electronic, vibrational and rotaticonal spectra
of diatomic molecules.

3) Charged particle in an external magnetic field. Gauge invariance. Landau le
vels,

4) Heisenberg formulation of quantum mechanics. Example: 1D harmonic oscillator
, Ccreaticns and

annihilation operators.

5) The path integration method. Feynman formulation of guantum mechanics.

6} Relativistic wave equations. The Klein-Gorden and Dirac equations,.

7) Potential scattering. Scattering amplitude and scattering phases. Optical
theorem

8) Born approximation. Scattering of slow particles. Virtual levels, resonances
r Breit-Wigner formula.

9) Inelastic scattering. 1/v law, neutron capture. Scattering of electrons by a
toms.

10) Electromagnetic transitions and Quantization of the Electromagnetic Field.

Books:

E. S. Abers, Quantum Mechanics. Pearson Education Inc. 2004.

R. L. Liboff, Introductory Quantum Mechanics. Pearson Education Inc. 2003,
S. Gasiorowicz, Quantum Physics, John Willey, 2003
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