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A new method to  determine  the  three -dimensional  orientat ion of  

biax ial ly  oriented f i lms based on  infrared p-Polar ized Multip le -angle  

Incidence  Resolution Spectroscopy (IR pMAIRS) has been developed 

using a water-soluble  rigid aromatic  polyimide ,  which exhibits 

lyotropic  l iquid  crystal  in  aqueous solut ions.  It  was found that  th e 

molecular  orientat ion of  the polyimide f i lm on a substrate  was more 

restr icted  in the thickness d irection  than in the  width direction and 

the imide r ing plane  was aligned perpendicular to  the substrate ,  by 

using three spectra ;  in -plane (IP)  spectrum acquired with  the 

rotation axis perpendicular  to  the  orientation  direction and IP and 

out-of -plane spectra with the rotation axis paral le l  to  the 

orientation d irection .
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