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This presentation will focus on an examination of the dynamical properties and self-organizing
behavior of thin films spanning 2D molecular systems through nano-confined 3D polymeric
films.  Such information can be extracted successfully from the powerful combination of surface-
sensitive atomic beam scattering coupled with real-time/real-space variable-temperature scanning
probe imaging.  Several recent accomplishments will be highlighted:  (i) building upon our initial
studies of collisional energy transfer at polymeric interfaces as a function of composition
(PMMA, PS, PB), molecular weight, thickness & nanoconfinement, temperature, and annealing
[1-3], we are examining the surface dynamical properties of PET polymer thin films in their
glassy vs. crystalline phases [4], and are elucidating for the first time clear changes in the energy
accommodation characteristics due to such polymer structural changes; (ii) helium atom
scattering has been used to measure the surface structure and vibrational dynamics of (1x1) CH 3-
and CD3-terminated Si(111) [5].  The high quality of the observed diffraction patterns indicate a
high degree of long-range ordering for this novel, atmospherically stable, and technologically
interesting interface, while inelastic measurements have quantified the lateral and perpendicular
displacements – with energy accommodation being dominated by local Si-CH3 librations; (iii)
The self-assembly of either NiTPP or NiOEP on reconstructed Au(111) leads to the formation of
a racemic mixture of domains.  We find that it is possible to control the chirality of the assembly
using the handedness of kinked steps [6]. C60 molecules deposited on the NiTPP and NiOEP
monolayers lead to the formation of a fascinating variety of coplanar and bilayer structures; and
(iv) if time permits, we shall also briefly examine the fluctuations, phase separation
characteristics and organizational dynamics of diblock copolymers in unconfined thin films as
well as under nano-confinement [7].  Such phase-separated diblock copolymers have attracted
much fundamental and technological interest due to their ability to act as templates for the
bottom-up formation of metallic, molecular, and nanoparticle arrays with high lateral spatial
definition. Such hierarchical systems are of technological interest due to applications in magnetic,
electronic, photonic, and catalytic systems.
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