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Absorption spectra of gas and liquid phase diatom-
ic molecules are obtained from a molecular dynamics
(MD) method. Using the simulated rotational and
vibrational motions of carbon monoxide with L-J
intermolecular potential and 4 th order in-
tramolecular potential, we have calculated absorp-
tion spectra as the power spectra of dipole moment
of the system. The P- and R- branch feature calculat-
ed from the coupled rotational and vibrational
motion of gas phase molecules turned to the merged

feature for liquid phase.
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Fig. 1. Interactions considered between atoms.
Table 1. Molecular parameters used in the MD sim-
ulation

L-J potential € 81.0x10"% J

L-J potential 4 311 A

Point charge on each atom ¢  3.26x107%' C
Equilibrium bond length R. 1134
Intramolecular potential %, 1.92x10% Jm™?

% —1.36x10™ Jm™3
¢"" 8.08x10%* Jm~*
Dipole moment po 011D
., —3.1DJA
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Fig. 2. The pair-correlation functions and instanta-
neous image of molecules for gas phase (a, a”:
60 kg/m® and for liquid phase (b, b’: 600
kg/m?).
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Fig. 3. Far infrared spectra from rotational motion
of CO.
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Fig. 4. Near infrared spectra from rotational and
vibrational motion of CO.
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