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Polarization-resolved multiphoton microscopy has been reported to be very useful in both
biological imaging and structural molecular analysis [1]. In particular, the visualization of
collagen-based tissues imaged with second harmonic generation (SHG) microscopy strongly
depends on the incident polarization (mainly linear) [2]. The lateral resolution of confocal
laser scanning microscopy has been reported to improve when using radially polarized
illumination [3]. Theoretical studies have also shown higher spatial resolutions in SHG and
THG signals [4, 5]. However to our knowledge, the effect of radial polarization on
experimental SHG images has not been reported yet. In that sense the aim of this study is to
analyze the performance of radial polarized light in SHG microscopy. Images will be
compared to those acquired with circular polarized light. Unlike linear polarization, circular
light minimizes the influence of the orientation of the sample’s collagen fibers.
Stacks of SHG images were acquired in collagen-based tissues using both radial and
circular polarized light with a customized SHG microscope. An S-waveplate in the
illumination pathway allows linear polarization to be converted into radially polarized light
[3]. Parameters such as acutance, image sharpness and speckle noise, were used as image
quality metrics. Results show an improvement in the different metrics of SHG images
recorded with radial polarization when compared to those acquired with circular light. The
actual enhancement depended on each particular sample and ranged between 20 and 35%.
This effect was also found at different depth locations within the tissue.
These findings indicate that radial polarization tights the focused spot providing an
improvement of the SHG effectiveness, an increase in the image resolution and an extended
depth of focus, what enhances the capability of multiphoton microscopes.

Fig. 1: SHG images of a rabbit cornea acquired with radial (a) and circular (b) polarized light..
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