Computational Spectroscopy

# 1. Introduction

= Development of computational algorithm for simulating linear and nonlinear spectroscopy

2D vibrational spectroscopy | | 1D vibrational spectroscopy
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> 11. Computational Methods

& Algorithm for numerically simulating vibrational spectra

2 I11. Application to Biomolecule

@ Simulated IR, VCD, Raman, ROA spectra of polypeptide

—¥— RAH Theroy

Hessian matrix reconstruction: Theoretical approximation: |
QM calculation Electrostatic model, TDC il Experiment

IR

Evaluation of transition dipole, magnetic dipole, tensors:
Fragment analysis, QM calculation
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Simulated linear vibrational spectra show good agreement with the experiment

@ simulated 2D IR photon echo spectra of a protein ubiquitin @ simulated 2D CP-PE spectra for FMO protein: Novel spectroscopy
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1D IR, UV spectroscopy Circular dichroism
2D PE spectroscopy 2D CP-PE spectroscopy
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Novel 2D CP-PE spectroscopy provide more

crucial information on structure and dynamics of
biomolecule than conventional 2D PE.

Chem.Phys. (2008), Acc.Chem. Res. (2009)
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Cross peak indicated by arrow reveals the existence of beta-sheet
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