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Second Harmonic Generation (SHG) microscopy is an effective analytical tool for detailed
investigation of microscopic structure of non-centrosymmetric molecules. We developed a fourchannel photon counting based Stokes polarimeter integrated to SHG microscope for spatial
characterization of polarization effects in SH signal. We have implemented a calibration technique
allowing quantitative measurement of various polarization parameters, such as the degree of
polarization (DOP), the degree of linear polarization (DOLP), the degree of circular polarization
(DOCP), and anisotropy from the 2D second harmonic Stokes images in a pixel-by-pixel manner.
Use of Stokes polarimetry is critical in determination of the full polarization state of light, and
enables discrimination of material properties not possible with conventional crossed-polarized
detection schemes. In this abstract, we will be discussing about various applications of the
technique from our published results.
The changes of the starch morphology during heating and the degree of crystallinity of dry and
hydrated granules are investigated using SHG based Stokes polarimetry. The SH signal from
hydrated and dry starch on heating differed significantly in DOLP and DOCP values, indicating
that hydrated starch has a greater degree of ultrastructural amylopectin disorder. The detail of
denaturation and the phase transition of hydrated starch demonstrate the significant influence of
thermal processing. Thus, the combination of SHG microscopy and Stokes polarimetry makes a
powerful tool to characterize the polarization properties and to investigate the structural order of
collagen type-I, skeletal muscle fibers and starch granules.
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