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Absolutely quantitative molecular imaging of living cells by Raman spectroscopy and
development of physical chemistry toward life sciences
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We attempted to determine the absolute Raman cross sections of fundamental
molecules in order to achieve absolutely quantitative molecular imaging of living cells. We first
quantum—chemicallx calculated the Raman scattering tensor of the hydrogen molecule. The calculated tensor
well reproduced the experimentally determined polarizability anisotropy and its first- and second
derivatives with rtespect to the bond length. We use this theoretical Raman scattering tensor to
calculate the absolute Raman cross sections of the pure rotationa Raman transitions to be used as the
primary standard of the Raman intensity measurement. We measured Raman intensities of gaseous hydrogen
and benzene vapor under the same experimental conditions and determined the absolute Raman cross section
of benzene vapor. The ontained absolute Raman cross section agreed well with the literature values after
the correction for the dielectric field effect.
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