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ABSTRACT

We investigate and analyze the vibrational properties, including H/D isotope effects, in a fundamental organic hydrogen

| bonded system using multiple experimental (infrared multiple photon dissociation and argon-tagged action spectroscopy) |
and computational techniques. The differences between simulated cluster spectroscopy of the isotopically labeled systems
were analyzed from a system-bath coupling perspective. We have found that the energy repartitioning between modes leads
to a complex spectral evolution as a function of temperature.

PROBLEM METHODOLOGY

eSystem: H/D bound dimethyl ether dimer Simulations
oLoft Figure [MeyO-H-OMey|* e Ab initio molecular dynamics: Born-Oppenheimer and atom-centered density matrix propagation (ADMP).
eRight Figure [MesO-D-OMes|™ Spectroscopy
oA prototype of low-barrier, short-strong hydrogen| | eFourier transform of both velocity and dipole auto-correlation functions. (FT-VAC and FT-DAC)
bonding systems seen in biological, material and con-
| densed phase chemistry. | Iy (w) = f dt exp (—wt)(V(0) - V(t))
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e e Argon-tagged Vibrational Spectroscopy .
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RMPD Observations eDecomposition of vibrational density states to local modes = energy repartitioning
IRMPD . . .y .
o izperiments at different conditions show different ~
MM m spectra, especially for the deuterium species. Vij(w) = [ dtexp (—wt)Vi (1)

Argon-tagged spectrum o]RMPD is roughly a broadened version of argon-
— tagged for H-spectra, but additional peak shift is seen
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o(;(w)—energy content in the i-th mode.

Frequency(cm™) Frequency(cm™) in D-spectra. e Lvolution of C;(w) as function of temperature enable us to probe the energy repartitioning.
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deuterium spectra, but absent in that of hydrogen. of the right figure.
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