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The MRI undergraduate fellowship is a 1-yr long paid research experience for undergraduates mentored 
by senior staff scienEsts within the user faciliEes of MRI. Students obtain extensive training and 
operaEon experience on a parEcular tool, gaining in-depth knowledge about the applicaEons, 
limitaEons, and funcEons of the tool.  

The MRI undergraduate fellow project highlighted in this poster is an exploraEon of the changes in 
surface chemistry of silk fibroin as a funcEon of low-energy Ar irradiaEon in a vacuum environment, 
which has shown to demonstrate anE-microbial properEes. The surface chemistry of the silk fibroin is 
explored through both polarized FTIR and AFM-IR, the laLer being a recently developed IR spectroscopy 
characterizaEon technique providing nanometer lateral and spaEal resoluEon. A design of experiments 
for the AFM-IR measurements was developed to opEmize the signal-to-noise raEo, reproducibility, and 
verificaEon of the IR signal depth as a funcEon of the pulse frequency of the AFM-IR laser. The work here 
demonstrates that AFM-IR is uniquely able to probe the surface chemistry of textured surfaces, while 
also providing topographic and mechanical informaEon.    


