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Measure the temperature of specific biomolecules in cells

Funatsu, Takashi
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The Raman spectrum of O-H stretching vibration of water molecule is broad,
and it is well known that two peaks are observed and that the isosbestic point is 3419 cm-1. As the
temﬁerature gets higher, the peak on the low Raman shift side becomes smaller and the peak on the
high Raman shift side becomes larger, so we could measure the temperature using this property. We
also measured Raman spectra of low frequency oscillations such as C-C-N bending vibration (458 cm-1)

and Te-Te stretching vibration (150 cm-1) of diphenyl ditelluride. We could measure the temperature
in the microscopic region (in the order of micrometers) from the ratio of Stokes and anti-Stokes
light intensities. It is expected that Raman temperature measurement within a cell will be possible
by synthesizing a probe combining a compound exhibiting low frequency Raman oscillation and a
compound accumulating in specific organelle.
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