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Condensed Phase & BiologicalCondensed Phase & Biological
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ßß UEC & Structures ofUEC & Structures of  CondensedCondensed  PhasesPhases

ßß UEM & Molecular and Cell ImagingUEM & Molecular and Cell Imaging

ßß SURFACE REACTION DYNAMICSSURFACE REACTION DYNAMICS
ßß CRYSTALSCRYSTALS
ßß PHASE TRANSITIONSPHASE TRANSITIONS
ßß SELF-ASSEMBLYSELF-ASSEMBLY
ßß BIOLOGICAL STRUCTURESBIOLOGICAL STRUCTURES

(Experimental & Theoretical )









Paradigm case study :
           structural dynamics of GaAs (111)-Cl





Time & length Scales with Atomic ResolutionTime & length Scales with Atomic Resolution

Potential driven contractionPotential driven contraction
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Coherent  to isotropic lattice expansionCoherent  to isotropic lattice expansion
        psps to 7ps           + 0.025 to 7ps           + 0.025ÅÅ                  nm bulk                  nm bulk

Heat diffusion & re-structuringHeat diffusion & re-structuring
    50ps to 1ns    50ps to 1ns        + 0.0032        + 0.0032ÅÅ                   bulk                   bulk



Surface melting , phase transition & re-Surface melting , phase transition & re-
structuring : high temperature (fluence)structuring : high temperature (fluence)

PNAS 101, 1123 (2004) Diffraction Frame Reference ( Si : -150 ps)



    InterfacesInterfaces

Molecular Self-
Assembly

Surface as a Template

 Spatial & Temporal ResolutionsSpatial & Temporal Resolutions

Surface Temperature JumpSurface Temperature Jump





Structure:Structure:
 interface ordered interface ordered
bulk disorderedbulk disordered

Dosing water at 120 K
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Bilayers – Structure & Dynamics







Theory : Heating Pulse Dynamics
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 Molecular Complexity
UED-1 / UED-2 UED-3
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Macromolecular Assemblies
UED-4



4D
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