Diatomic Molecules

« Forces holding molecules together are complex combination of
attractive and repulsive Coulomb forces — but not simple 1/ r
potentials — Lennard-Joneshasn=12, m=6
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Types of Molecular Bonds

lonic bond — between charged ions (Coulomb
attraction) — e.g. Na (1s%2s%2p®3st) ionizes
and donates e- to fill Cl (1s22s%2p>)

Covalent bond — sharing of electrons — larger
density of e between two atoms and e are
coupled with opposite spins—e.g. H,, N,, O,
van der Waals — relatively weak bond — uses
dipole-dipole attraction as well as dispersion
force

H- bond — very weak attractive bond —
particularly important in biology



Rotational Energy States
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Vibrational Energy States

 Bonds act like springs so there is vibration
+ Classically ¢ _ 1 \F while from QM
U

Eo =(N+2)ho

Table

0.1 Fundamental Vibrational Frequencies
and Effective Force Constants
for Some Diatomic Molecules

Frequency (Hz), Force Constant
Molecule n=0ton=1 (N/m)
Vibrational ;
energies are HF 872 % 10 970
. g” HCl 8.66 X 10 480
typlca y HBr 7.68 x 10" 410
energies by NO 5.63 X 10'® 1530
~10x
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Spectra from diatomic molecules
 Combined rot and vib spectra:
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Lasers -1

 Light Amplification by the Stimulated Emission
of Radiation
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Lasers - 2
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Lasers - 3
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_—~_ Laser Tweezers
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