MULTIMODAL THREE-DIMENSIONAL INTERFERENCE MICROSCOPY
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We have developed an interference microscope for three dimensional imaging of biological
media with multiple modalities. Intensity, spectrum and polarization of light backscattered by
the object structures can be measured with ultrahigh spatial resolution. The Linnik-type
microscope is illuminated by a halogen lamp and the interferometric images are acquired by
CCD cameras. The broad spectrum of the illumination source enables to achieve
spectroscopic imaging over a wavelength range from 600 to 1000 nm. Due to the weak
temporal coherence of the light and the relatively high objective numerical aperture, an
isotropic imaging spatial resolution is obtained according to the principle of Optical
Coherence Tomography (OCT) [1-5]. Local spectroscopic measurements are achieved by
short-time Fourier analysis of a stack of en-face interferometric images. The intensity images
are calculated using a phase-shifting method. Birefringence properties of the object can also
be measured by combination of orthogonally polarized interferometric images acquired
simultaneously by two CCD cameras. Full-field illumination circumvents the necessity of
scanning required in confocal microscopy. The capabilities of this microscope are
demonstrated by imaging of various biological tissues. Some application examples are
presented in embryology, developmental biology, and ophthalmology.
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