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Introduction:  Molecules and Sculpted Light 

Light interacts with molecules in myriad ways producing the colors we see in the world around 
us, skin damage from sunshine, chemical transformations resulting in new molecules and more. 
However, the wavelength of visible light (~ 500 nanometers, nm) is huge compared to most 
individual molecules (~ 1 to 3 nm). In spite of this mismatch, the light produced by fluorescent 
molecules (like those found in day-glo socks) can be sculpted by optics which allows us to detect 
nanoscale properties of individual molecules such as the precise position of the molecule in three 
dimensions, how it is oriented with respect to other molecules, and the lifetime of its excited 
state. Another powerful way to access the nanoscale is to sculpt the incoming light irradiating 
the molecules with metallic or dielectric structures with shape features of 1-100 nm. These 
objects can act as nanoantennas or resonators that radically change the electromagnetic fields 
of the incident light and greatly enhance or alter its interaction with nearby molecules. Such 
sculpted light opens the door to chemical catalysis at the nanoscale, powerful optical sensors for 
the detection of analytes or pathogens, new ways to examine and control molecules, and other 
novel chemical and spectroscopic information.  The conference explores the latest developments 
that exploit the use of sculpted light to develop novel technologies to explore the world at the 
molecular level.   

 
 

 
 


