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[Abstract] Temperature is one of the most fundamental physical parameters that are
related to complex chemical reactions of biomolecules. However, it remains challenging to
measure local temperature inside a single living cell without introducing a temperature sensor
that might perturb cell’s physiological states. In this study, we construct a confocal Raman
microspectrometer that can measure ultralow-frequency Raman spectra in both Stokes and
anti-Stokes regions simultaneously with a subcellular space resolution and thereby enables
intracellular temperature measurement. First we characterize space-resolved intermolecular
vibrational spectra of single living yeast cells. We then use liquid water to estimate its
temperature using a Stokes/anti-Stokes intensity ratio. The estimated temperature of water is
compared with that measured with a thermocouple in order to discuss the accuracy of the
temperature measurement with our Raman apparatus.
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Fig. 2. Raman spectrum of water.
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