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Quantum Mechanics

Classical Mechanics

Coherence




Structures & Dynamics
In both Space and Time

Can it be achieved ?




Why 4D ?

Complex Energy Landscapes
FES vs PES

Non-equilibrium Structures
Weak Forces :HI,EI.DI & HB

Structure , Dynamics , Function




Concept of UED




Nature(London) 412, 279 (2001)




Science, 291, 458 (200})



Diffraction Frame-
Reference Method

1% change !!
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291, 458 (2001)




Dark Structures

Science
( 2005)




Condensed Phase & Biological
Opportunities in the New Field

(Experimental & Theoretical )

o+ UEC & Structures of Condensed Phases

% UEM & Molecular and Cell Imaging

SURFACE REACTION DYNAMICS
CRYSTALS

PHASE TRANSITIONS
SELF-ASSEMBLY

BIOLOGICAL STRUCTURES













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







Time & length Scales with Atomic Resolution

Potential driven contraction
fs to 1ps - 0.015A surface atoms

Coherent to isotropic lattice expansion
ps to 7ps + 0.025A nm bulk

Heat diffusion & re-structuring
50ps to 1ns + 0.0032A




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

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




Interfaces
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Molecular Self-
Assembly

Surface as a Template

Spatial & Temporal Resolutions

Surface Temperature Jump







Structure:
interface ordered
bulk disordered

Science (2004)




Bilayers — Structure & Dynamics










Theory : Heating Pulse Dynamics
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Suzuki , Kubo , Shoji & Zewail







Laser/Amplifier TEM
| Cathode

A2

Pockels Cell V Condenser

Glan-Thomson

] Specimen

SHG

Objective

OPA

Energy Filter

Delay

CCD

Focusing and
Positioning

AHZ , Phil Tran R Soc (2004 )













PNAS ( 2005 )




Molecular Complexity

[UED-1 / UED-2}




Macromolecular Assemblies
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Structures & Dynamics
iIn both Space and Time !!!

UED UEC UEM
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