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The overall goal of this project was the exploration of new ways to make organic and hybrid 
(organic-inorganic) materials for energy-related applications. Towards this end, our research has 
focused on the structure and behavior of molecular monolayers at interfaces (including floating 
monolayers, transferred Langmuir-Blodgett monolayers, and self-assembled monolayers), as 
well as the biomimetic nucleation of inorganic crystals at soft-hard interfaces.

We list here some particularly notable achievements resulting from this project (citations refer to 
the complete list of project-supported publications at the end of this document):

(a) The first observation of ordered stmcture in a condensed phase of floating (Langmuir) 
monolayers [70]

(b) Determination of the stmctures and phase transitions in the complex phase diagram of 
floating fatty acid monolayers [55]

(c) Discovery of chiral stmctures in floating monolayers and development of a Landau 
theory to explain the observations [35]

(d) The first in situ observation, using synchrotron X-ray scattering, of the evolution of 
stmcture during Langmuir-Blodgett deposition [34]

(e) The first direct measurements of the small-amplitude complex shear response of floating 
monolayers [33]

(f) A review article in Revs. Mod. Phys [28] that is still the primary reference in this field
(g) The first in situ X-ray reflectivity study of molecular self-assembly from solution [24]
(h) The first observation of epitaxy during oriented nucleation of inorganic crystals 

templated by ordered organic surfaces [21]
(i) The discovery that biominerals such as calcite [8] and calcium oxalate [3] can be grown 

in the laboratory as oriented crystals templated by biomimetic surfaces
(j) Direct experimental resolution of the debate regarding the mechanism

(charge/stereochemistry/epitaxy) responsible for the templated nucleation of calcite 
expressing the biologically relevant 001 face [1].



In addition, we have performed extensive studies of the Langmuir-Blodgett deposition 
process; of molecular self-assembly processes; and of ionic lattices forming at charged 
surfaces in contact with solutions. All these studies were published in major peer-reviewed 
journals, and full details can be found in the papers listed below.
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