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Figure 1 The surface morphology of self-assembled monolayer of
OTE as observed by atomic force microscope (color online).
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Figure 2 Normalized auto-correlation function of PEO diffusing in
aqueous solution and at water/OTE interface. The data are averaged
over multiple original auto-correlation functions, which are provided in
Supporting Information online (color online).
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Figure 3 Mean square displacement as a function of lag time of PEO
molecules diffusing at the interface between water and OTE (color
online).
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Table 1 Diffusion coefficients of PEO at water/OTE interfaces
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Figure 4 Distribution of step-size of PEO diffusion on the water/OTE
interface. The solid curves denote fitting by Gaussian function. In the
figure, 7 equals to 0.05 s (color online).
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Interfacial diffusion of single polyethylene oxide molecules: the
consistency between fluorescence correlation spectroscopy and single
molecule fluorescence tracking
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Abstract: Due to the importance of investigation into interfacial diffusion of single polymer molecules, it is essential to
conduct effective and precise measurements of interfacial diffusion. Since there have been debates on the difference
between two major methods for interfacial diffusion measurement, i.e., fluorescence correlation spectroscopy and single
molecule fluorescence imaging and tracking, the current study is trying to address this issue, by using these two methods
to measure lateral diffusion of single molecules of polyethylene oxide (PEO) adsorbed on the interface between water
and alkane silane monolayers. The results have demonstrated that due to the homogeneity of the single crystalline
monolayer, the measurements on lateral diffusion of fluorescence-labeled PEO at the interface by the two methods
provide the same results, despite their difference in principle, time window and length scale of measurements. The study
has proved that both fluorescence correlation spectroscopy and single molecule fluorescence imaging and tracking can
provide reliable measurements on interfacial diffusion of single polymer molecules on homogeneous or nearly ideal
interfaces.

Keywords: interfacial diffusion, fluorescence correlation spectroscopy, single molecule tracking, correlation function,
mean square displacement
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