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1. Introduction  

Raman scattering is at the core of many valuable optical spectroscopy and imaging techniques 
broadly used for characterization of materials and biological cells. This scattering is 
associated with specific frequencies of molecular vibrations and can provide information 
about chemical composition and structure of materials. However, spontaneous Raman 
scattering is a very weak optical effect that usually requires long signal integration times 
or/and high-power laser excitation beams, which sets the limits for many applications. The 
externally-stimulated coherent anti-Stokes Raman scattering (CARS, first demonstrated in 



microscope’s optical axis) and averages out the information across the optical path of light in 
the LC sample. 3-D imaging of molecular orientations can be enabled by combining the 
complementary capabilities of PM and fluorescence confocal microscopy [20]; this approach, 
however, requires doping the LC with a specially-selected dye that has little or no influence 
on n̂ . The labeling-free confocal Raman microscopy with polarized excitation/detection [21, 
22], that utilizes the spontaneous Raman signal dependence on orientations of molecular 













To address these aspects of CARS imaging that are specific solely to anisotropic fluids, we 
have explored the effects of director realignment on imaging of structures by using laser 
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The 3-D configuration of the layers/director inside the FCD is rather complex. CARS-PM 
allows one to directly visualize the basic features of this director structure. Since the director 
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(such as the one in Fig. 9(c)), one reconstructs ),,(ˆ zyxn  in the finger’s vertical cross-section 
(Fig. 9(d)) based on the pattern of maximum intensity at spatial locations where CARSPzyxn ˆ),,(ˆ .  

 

 
Fig. 10. (a-c) CARS-PM images of an array of axially-symmetric cholesteric domains obtained 
in a homeotropic cell with the AMLC-0010+CB15 mixture; the red ellipsoids on the inset show 
areas in which molecular orientations closely match orientation of 

CARSP̂  and correspond to high 

CARS intensity on the image. (d) schematics of the reconstructed n̂ -structure in the domain.  
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