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1. OBJECTIVES

Basic understanding of spectroscopy and its application to diagnostics of fluid flow
and combustion problems.

2. COURSE
CONTENTS

Introduction to electromagnetic spectrum, review of quantum mechanics concepts.
Absoprtion, emission, fluorescence, scattering processes. Planck’s law, Beer's law,
spectra and spectral lines, optical density; line position, line strengths and line
shapes of spectral transitions; broadening mechanisms (natural, collision, Doppler,
stark, instrument), line shape functions (Gaussian, Lorentzian, Voigt), line shifting
mechanisms (pressure and Doppler shifts). Atomic and molecular spectra (diatomic &
polyatomic); electric dipole moment (IR), induced polarization (Raman), elastic
(Rayleigh) scattering; rotational (MW), vibrational (IR), ro-vibrational, electronic (UV &
VIS) spectra; Rayleigh & Raman spectra. Quantitative emission and absorption,
radiative transfer equation, spectral absorption coefficient, temperature dependence;
pressure, temperature and species concentration measurements. Diagnostic
techniques for gaseous flow and combustion: LIF, PLIF, Rayleigh scattering,
spontaneous Raman scattering, coherent anti-Stokes Raman spectroscopy, cavity
ring-down spectroscopy, laser absorption spectroscopy, TDLAS, LIBS, FTIR
spectroscopy, LIl. Spectroscopic softwares (HITRAN, LIFBASE).
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