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AGENDA
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MULTIDIMENSIONALITY & IR SPECTRUM
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A SIMPLE ADIABATIC MODEL
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VIBRATIONAL RELAXATION MODELS

via H-bond motion via Fermi-resonance
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PMME-H: 2-COLOR IR SPECTROSCOPY
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relaxation via δOH=1 (>30%)
Tcool ~ 20 ps
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K. Heyne et al. JPCA 108, 6083 (2004)



SYSTEM-BAD APPROACH

H = HSYS (s;t) + HBATH (q,Z ) + HSB (s,q,Z )
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POTENTIAL ENERGY 
SURFACES
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• Reaction Surface Hamiltonian 

no proton transfer
no bond dissociation

• normal mode representation
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choice of relevant coordinates
calculation of correlation potential



PMME: 5D DISSIPATIVE MODEL
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νOH = 3036 cm-1 δOH = 1455 cm-1

γ1 = 792 cm-1 γ2 = 690 cm-1 νHB = 63 cm-1



PMME-H: IR SPECTRUM
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DISSIPATIVE QUANTUM DYNAMICS
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Quantum-Master Equation
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PMME: SYSTEM-BATH MODEL
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PMME: RELAXATION OF HB-MODE
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H. Naundorf, O.K. PCCP 5, 79 (2003)



OH-STRETCH RELAXATION
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RELAXATION MODELS

relaxation via bending modes

relaxation via HB-mode



SUMMARY

vibrational relaxation pathways in H-bonds

classical MD

quantum chemistry
Quantum Master 

Equation

nonlinear IR spectroscopy OH-relaxation via in- and out-
of-plane bendings

T1 relaxation times
          νOH ~ 200fs
          δOH ~ 800-900fs
          νHB ~ 1.6ps



COHERENT WAVE PACKET MOTION
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HTropolone: reactive
strong anharmonicity

PMME: nonreactive
moderate anharmonicity



H-TRANSFER AND ENERGY FLOW

quasi-coherent
wave packet 
dynamics

str

b
sy

as

K. Giese et al. JTCC 3, 567 (2004)

total harmonic energy
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