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Abstract:  
Nonlinear Raman spectroscopy based on coherent anti-Stokes Raman scattering (CARS) is seeing its re-

naissance these days and sparking a number of new applications in biomedical imaging and sensing. In my 

presentation I will describe the major physical principles that underlie this increasingly popular nonlinear 

optical microspectroscopy, outline the major technical innovations that allow this advanced spectroscopic 

tool to be incorporated in almost any laboratory utilizing short pulsed lasers and discuss its limitations from 

the standpoint of the signal-to-noise analysis. A careful analysis of those limitations allows designing the 

most ideal conditions for imaging and bioanalytical spectroscopy. At the end of my lecture I will describe a 

recently demonstrated intriguing possibility of combining nonlinear Raman excitation with ultrasound de-

tection, which allows reaching a large penetration depth, while preserving chemical specificity and high 

spatial resolution.    
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