Atmos. Chem. Lecture 4, 9/16/13
Light and Spectroscopy

Why/how do molecules absorb light?
- Light: fundamentals
- Vibrational, rotational, electronic transitions
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Light and energy
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Photochemistry: Absorption of light

A+hv — A*
Excited state: vibrational, rotational, electronic

Molecule can absorb radiation efficiently if:

1) The photon energy matches the energy spacing
between molecule’s quantum levels

2) Optical transition between these quantum levels is
allowed by “selection rules” (“forbidden” transitions
are weaker)

3) Electronic: overlap between wavefunctions is high

Ephor.on

v L

Vibrational excitation

et el

Energy

€

Internuclear Separation (r)

Image courtesy of Mark Somoza on Wikimedia Commons. License: CC-BY-SA. This content is excluded

from our Creative Commons license. For more information, see httg:Mochmitedu(helngag—fair—use(.

http://wiki.verkata.com/en/wiki/Morse_potential

[Note: Additional material is discussed here during lecture.]
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Rotational excitation

The electric field of an
electromagnetic wave
exerts a torque on an
elactric dipole.
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Ro-vibrational transitions
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Polyatomic molecules

- Rotations (3)
- More vibrations (3N-6)
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v,+v; band of H,0

(from S. Nizkorodov, UCI)
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Courtesy of Sergey Nizkorodov. Used with permission.

Electronic transitions
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For more detail see F-P&P, pp. 46-47; or
Herzberg, Molecular spectra and
molecular structure, Van Nostrand 1950 .
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[Note: Additional material is discussed here during lecture.]
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Franck-Condon Principle
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