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The unique symmetry proper�es of second harmonic genera�on (SHG) 

provide access to novel light-ma�er interac�ons inaccessible through 

conven�onal linear spectroscopy. In par�cular, crystals of chiral mole-

cules rou�nely exhibit bright SHG, while those same molecules produce 

no coherent signal in solu�on or in amorphous form. The physical origins 

of the polariza�on-dependent SHG signals produced can be understood 

through rela�vely simple models bridging molecular and macromolecular 

structure to polariza�on-dependent nonlinear op�cal processes. Two ap-

plica�ons of SHG microscopy will be discussed in detail: i) efforts to pro-

duce protein crystals to aid in structural biology efforts, and ii) efforts to 

prevent small molecule crystalliza�on in the design of pharmaceu�cal 

formula�ons. Discussion will include assessment of future prospects and 

challenges for rou�ne benchtop nonlinear op�cal measurements.    


