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We use our latest advancements in infrared-spectroscopic ellipsometry (IR-SE) [1] to 

probe molecular interactions, hydrations states, and structure of end-grafted, nanometer-

thin polymer films at the solid–liquid interface. Employing the powerful approach of 

optical modeling enables us to interpret measured in-situ spectra quantitatively and in a 

physically and chemically meaningful way. 

We elucidate the role of inter- and intramolecular hydrogen-bond interactions in the 

temperature-induced swelling–deswelling phase-separation of poly(N-isopropyl-

acrylamide) [1] and poly(2-oxazoline) brushes [2]. We find a complex interplay 

between molecular interactions, hydration, and swelling around the film's lower critical 

solution temperature in water, showing that—contrary to widespread belief—the 

brushes remain hydrophilic even in their dehydrated collapsed states. 

Pushing the limits of IR-SE, we are even able to quantify molecular interactions in the 

subnanometer-thin interface layer between water and a 2 nm ultrathin poly(glycidyl-

methacrylate) film. 
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