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Outline

A What kind of information your synchrotron technique may provide
I Dynamics of glasses
I X-ray probes structure and electronic state
A What are the basic principles of your technique
I The excited state: Intermediates, ensembles, & more
I The pump-probe experiment
I Reversible/irreversible problems
I The time resolution
A What are the limitations of your technique
I Poor Signal/noise ratio
I Increase detection efficiency/available flux
I Sample damage
A What kind of sample does one need




Motivation
Dynamics of Glasses

A Reversible- non-reversible processes
A Typical Problems:

Melting
Phase transitions (RW-DVD)
Dynamic behavior (li kee.

Charge dynamics in glasses
Chemical reactions

A X-ray will probe ?




Motivation:
X-ray Probes Structure and Electronic State

Electronic Structure Local Structure Global Structure
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Motivation:

Electronic Structure, Symmetry

and Pre-Edge
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and 3d,, orbitals .

T, excited state has (d,,, dy..,,) electronic configuration with singly occupied 3d,,.,.

The energy gap between 3d,,., and 3, in the final excited state is ~2.2 eV .
The energy of 3d,,., orbitals shifts up in the final excited state.
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Motivation:
Electronic States & White Line

A Change of E.
derivative like shape

A Change of density of state:
various peaks may appear

A Energy level of empty states
(with restrictions)

A Local symmetry changes

Ground State

Ligation

GaAz k-edge: Difference induced by laszer excitation
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Motivation:
Local Structure & EXAFS

| 50p§ = Time evolution of As-Se glasses after
= laser excitation (Se-edge):

Ai Movieo of | ocal
AAtomic-selectivity

AMelting-effects a
ASmaller systematic errors (difference measurements')




Motivation:
Global Structure & GI-SAXS/WAXS

Hexagonal Cylinder
In-situ Heating experiment
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A Crystallization (Gi-WAXS)

A Melting (Gi-WAXS) |
A Phase transitions (Gi-WAXS) " ¥ 8 B '
A Y n
A

Gyroid : Cubi¢430d) oo

Grain growth (for example catalysis)
Today: first experiments on LB-films




