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The terahertz infrared spec-
trum of cyclotrimethylenetrinitramine: targeting anharmonic modes for
the fingerprinting and detection of RDX! WILLIAM SLOUGH, LOREDANA
VALENZANO, WARREN PERGER, Michigan Tech Univ — Recent approaches to
the modeling of molecular solids have provided for a dramatic improvement in the
prediction of zero Kelvin behavior for some properties of interest. Most notably,
the vibrational spectrum for these systems can now be calculated robustly via ab
initio methods employing density functional theory. This improvement, however,
leads to a quandary: the accurate physical modeling of these systems at zero Kelvin
in many cases will not provide values and even physical behavior matching exper-
imental values under ambient conditions. We examine this quandary in detail by
considering zero Kelvin calculations using the B3LYP-D* functional of the terahertz
infrared spectrum of the energetic material cyclotrimethylenetrinitramine (RDX).
Most importantly we show what knowing the deviation from the simple harmonic
approximation of a given mode at zero Kelvin says about the anharmonicity of the
mode near ambient volumes. Finally, we discuss the practical implications for using
ab initio calculations to create ?finger-prints? for the detection of explosives such
as RDX.
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