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Molecular alignment of nano-thin film using Raman spectroscopy

Zhang Hong-Yu Zhang Shao-Hua Liang He Liu Yu-Hong Luo Jian-Bin'
(State Key Laboratory of Tribology , Department of Precision Instruments and Mechanology, Tsinghua University , Bejjing 100084 , China )
(Received 10 October 2010 ; revised manuscript received 7 January 2011 )

Abstract
Molecular alignment of nano-thin liquid crystal 5CB film confined between highly polished steel ball and quartz disk
under shear is studied using Raman spectroscopy. The results show that an acceptable signal-to-noise ratio as high as 20,
1 can be obtained under certain experimental conditions. In addition, the intensity of the Raman spectrum reaches its peak
(minimum) value when polarization of the laser is parallel ( perpendicular) to the direction of shear motion. This
indicates that the molecules of liquid crystal SCB film are oriented along the direction of shear motion. Furthermore, the
influence of shear speed on the intensity of Raman spectroscopy of nano-thin liquid crystal 5CB film was investigated, and

its film thickness was analyzed based on a relative optical interference intensity technique.

Keywords; thin film lubrication, molecular alignment, Raman spectroscopy
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