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Due to the strong absorption of liquid water, imaging and sensing of the biological tissues is difficult in the
terahertz (THz) region. Most of the research has been done by the transmission measurement of dried, thin samples
or by the reflection measurement. One of the possible methods to reduce water absorption is by freezing, because the
absorption of ice is one order weaker than that of liquid water in our frequency range.

In this paper, we demonstrate terahertz spectroscopic imaging of frozen biological samples. The samples were frozen
to -40 C and the spectra were measured using a THz time domain spectrometer. The transmission image shows
clear contrast originated in the water content in the tissues. We also found a difference of THz transmission spectra
between rapidly frozen tissues and slowly frozen ones, which is mainly due to the difference of ice crystal size. In
order to clarify this effect, we also measured the THz transmission spectra of frozen gelatin solution, which was

colored by Rodamin B and the particle shape of the ice was observed using an optical microscope.




