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Summary

Molecular spectroscopy. Electron paramagnetic resonance (EPR) spectroscopy and nuclear
magnetic resonance (NMR) spectroscopy. Lasers. Photochemistry. Ensembles and postulates.
Partition functions and thermodynamics. Systems of independent particles: distinguishable
and indistinguishable. Applications.

Program

I. Introduction to Spectroscopy

1. Review of Quantum Mechanics: postulates and the Schrodinger equation. Quantum
states of the particle in a box, hydrogen atom, harmonic and anharmonic oscillator and rigid
rotor. Orbital and magnetic angular momenta. Spins.

. Time-dependent perturbation theory (transition probability; transition moment).
. The electromagnetic spectrum and matter-radiation interaction.

. Rotational spectroscopy.

. Rovibrational spectroscopy.(infrared and Raman).

. Electronic spectroscopy (vibronic transitions).

. Lasers.

. Nuclear and electronic magnetic resonance.

. Photochemistry and photophysics.

10. Stationary spectra and time-resolved spectroscopy.

Il. Introduction to Statistical Thermodynamics

. Review of thermodynamics: 1st, 2nd, and 3rd laws.

. Macrostates, microstates and configurations.

. Counting and entropy: Boltzmann distribution.

. Partition functions and ensembles.

. Systems of independent particles.

. Ideal gases; polyatomic ideal gases.

. Chemical equilibrium: a detailed microscopic view.
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Evaluation criteria

For grading policy, see: Regimento Geral de Graduagao, Sec¢ao | — Normas Gerais, Capitulo V
— Da Avalia¢do do Aluno na Disciplina. Students are required to attend 75 % of the lectures.
For further details, see: Regimento Geral de Graduacao, capitulo VI, secdo X, artigo 72.




