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Hierarchical growth across length scales in the first order phase transition of
Langmuir monolayers
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2,500,000

I have carried out simultaneous investigations of the first order transition
evolution on different length scales (i.e., nano- and micrometer scales) in myristic acid and DMPC
Langmuir monolayers by using isotherm and Brewster angle microscope (BAM) measurements at different
temperatures. The combination of isotherm data and statistical thermodynamics analysis has allowed
one to obtain nanocluster size distributions in the liquid expanded (LE) - the liquid condensed (LC)
phase coexistence region. In the BAM measurements for each material the observed mesoscopic domains
have shown the characteristic sizes, shapes, and textures depending on the different temperatures.
The strong correlations between nanocluster size distributions and mesoscopic domain sizes and
textures in the observed monolayers have demonstrated that the interfacial line tension between LE
and LC phases plays a significant role for the hierarchy and heterogeneity of monolayer growth
across length scales.
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