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Data analysis of XAFS data

1. XAFS data analysis and related software
2. From XAS to XAFS: data treatment procedures
3. Training: EXAFS data refinement

4. Training: XANES data analysis
1. Linear combination Analysis
2. pre-edge analysis
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XAFS data ANALYSIS:
from the experimental data to structural details
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Analysis of mixtures: Linear Combination Analysis

Magnetic properties of La
doped Bi,_la FeO,
improves doping with La
till x~0.2 then M suddenly
drops down.

Why?

Above x~0.2 LaFeO; phase
separate out (solution
limit) worsening the
overall property of the
system
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Analysis of mixtures: Linear Combination Analysis

Maome

i B150La50Fe03,jmp
| Bi80La20Fe03,jmp
Bi90Lal0Fe03,jmp
BiFe03, ) mp
LaFeO3.jmp

o |
[ .|
o |

Biy sLag sFeO,
Bi, gLa,y ,FeO;
Bi, gLa, .FeO;
BiFeO,
La,FeO,

Data on: LCA-BiLaFeO
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Analysis of mixtures: Linear Combination Analysis
1. Check data & normalization
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Use the same normalization parameters
for all the spectra to avoid artefacts
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Analysis of mixtures: Linear Combination Analysis

2. Linear combination fit

‘ Main window

Calibrate data
Align data
Rebin data
Deglitch and truncate data
Smooth data

Convolute and add noise to data
Deconvolute data
Self-absorption correction
Multi-electron excitation rernoval
Copy series
Data summation

Peak fitting
Log-ratic/phase-difference analysis
Difference spectra

usually crashes!
Save the project and restart
before doing LCA

Fitting space

Fit range:  -20 mto &0 @ norm p(E) © deriv

Standards | Fit results | Combinatorics | 5equence|

Standards Weight ED  FitED  Requ
L |BiFe03jmp EEE E O
2 | LaFe03jmp +| 0500 0 B @
3 [None v] 0 i} [
4 ’None v] 0 i ([
= ’None v] 0 0 O
b: ’Nune v] 0 0 O O
Options Acticns
Plot weighted components ’ Fit this gi
[¥] Plot residual
[¥] &l weights between 0 and 1 Fit all combi

Add a linear term after EQ Fit marked

[Tl ANt darde clhars 2n EN

[] Force weights to sum to 1 ’




Analysis of mixtures: Linear Combination Analysis
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Analysis of mixtures: Linear Combination Analysis
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Above x =0.2 a phase
separation occurs with
local

LaFeO; + Bijy gla, ,FeO,



2. Analysis of pre-edge

1. Normalize Fe,O; XANES Fe203_alpha.dat in energy
data with Athena '

of | Fel Gﬁ_alpha_ﬂﬁd ES.dat o //\ /“hﬁ
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2. Save Fe,0, Normalized ool |

XANES spectrum i e — —— ——

normalized xu(E)
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Energy (eV)
Save current group as ... » HiE]
Save marked groups as ... b normi(E]
Save each marked group as ... k vkl

Fe203_alpha_XANES.nor



2. Analysis of pre-edge

3. Start Fityk 4. Load normalized spectrum
Fityk 1.3.1 (— Session | Data | Functions Fit Tools GUI Help
Session Data Functions Fit Tools GUI Help jf’\ Quick Load File Ctrl-O

_f‘-’ MR Q@ — Ctrl-M

Fe203 _alpha_XANES.nor

5. select the pre-edge region

:sion Data  Functions  Fit Tools GUL  Help

2../"}% QAR TE &N E

right click:
remove points
Not a recip but...

trial and error
procedure




2. Analysis of pre-edge

6. add the step functin (sigmoid)

[sigmoid 5

| show only selected
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fix the
maximum
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2. Analysis of pre-edge
functions | variables

Mame  Type

Center

Bl sigmoid 712481
Bl : Llorentzian 711664
B+ Lorentzian  7114.59

I3 |

.::amE HWHM for all functions F
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