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Diffraction

Bragg’s Law: 2dsinf8 = A
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Superposition of Peaks
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FullProf Suite

Crystallographic tools for Rietveld, profile matching & integrated-intensity refinements of
X-Ray and/or neutron data

(Juan Rodriguez-Carvajal)

Fitting algorithm: Gauss-Newton
See also: GSAS, TOPAS, etc.


Presenter
Presentation Notes
Gauss-Newton: approximates function with Taylor series


Gauss-Newton Algorithm

Local Minimum

Absolute Minimum

Variation in Parameters


Presenter
Presentation Notes
Stuck in local minima
Need good initial parameters, refinement order
No guarantee of convergence
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Bumps

Bayesian Uncertainty Modeling of Parametric Systems

(Paul Kienzle)

Fitting algorithm: DREAIM


Presenter
Presentation Notes
Bumps is a generic fitting package – not applied specifically to diffraction


DREAM Algori

Markov Chain

Monte Carlo

Differential Evolution €

Bayesian Analysis
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Presentation Notes
Global fitting!
Markov Chain Monte Carlo – error analysis on parameters
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BLAND Goals

1 Global fitting
 Eliminate need for intuition

- User-friendly interface
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Post-fit: Diffraction Pattern

Observed
Calculated

x> = 9.486




Post-fit: Correlation Plot
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BLAND Goals

M Global fitting

Yl Eliminate need for intuition

- User-friendly interface

1 Extensive testing

1 Feature completeness



Summary

Crystal structures and diffraction
The refinement process
The old ways (FullProf)

The new ways ([E15A018)
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Why use neutrons?

Scaled scattering length densities:

—-—Neutron -=X-ray

Neutrons can differentiate between similar elements,
and even isotopes of the same element




OMPATIBLE

-
e



Tetragonal 4/m m m Pa/m2im2m No. 123 1
4h
-

%F@ -
-

P

Origin at centre (4fmmm)

N&n;giroﬁot;}g::t:%?s, Co-ordinates of equivalent positions Conditions limiting
and point Symmetry possible reflections
General:
16 u I xpz %jz xpf £3.2 No conditions

Xz, Xpz Tyl %I
xzy pEz PI YA
Xz Pz pxz BAE

Space Group
x 230 =

Wgdhorrsy

B (Tas BTETAE Ty
Eddfed by Th Hahn

T e

for CRYSTALLOGRAPHY

%
L]
—
0
<
}._
S
<
Z
O
|—
<
Z
i
L]
|—
Z




Refinement Parameters




Refinement Parameters

Atomic positions:
X, Y,|Z




Refinement Parameters
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