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Spectroscopic Tomography by Imaging-Type Two-Dimensional Fourier Spectroscopy
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We proposed a new method for 3-dimensional component analysis by imaging type Fourier spectroscopy.
This optical system imparts spatial phase difference to a wavefront of diffracted lights from objects at the
Fourier transform plane. In the case of diffracted lights from focal plane, these are concentrated and
interfered on imaging plane. It is possible to observe interferograms in accordance with the imparted
phase difference at each bright point. On the other hand, lights from outside of focal plane never to be
interfered. Thus, this method can limit the observable range of interference to the neighborhood of focal
plane. This paper describes the principle of this method from a standpoint at Fourier transform optics.
The depth resolution is estimated at 2.34 um by verification experiment using a submicron fragment of
fluorescence stained cells. In addition, we have successfully obtained spectroscopic cross-sectional
images of fluorescence stained cells at 2 um intervals.

Key words: spectroscopic tomography, interferometer, Fourier transform spectrometry, biomedical
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Fig.1 Principle of the imaging-type two-dimensional
Fourier spectroscopy. L1: objective lens, L2: imaging lens,
OFTP: optical Fourier transformation plane.
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Fig. 2 Simulation results of changing intensity distribution at
a bright point by phase-shifting. (a) Intensity distributions on
imaging plane every 90 degrees phase-shifting. (b) Change of
relative intensity of a bright point due to phase shifting.
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Fig. 3 Principle of spectroscopic tomography.
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Fig. 4 Experimental configuration for the spectroscopic tomo-
graphy.
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Fig. 5 Schematic and photo of partial movable mirror device.
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Fig. 8 Fluorescence image of human breast cancer cells.
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Fig. 10 Measurement result of spectral cross-sectional
image at 565 nm.

Fig. 11 Spectral cross-sectional images about a cell.
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Fig. 12 3D image of fluorescence cells.
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