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EXAFS data analysis

♠ Extraction of EXAFS signal
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Experimental EXAFS spectrum
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Data analysis - Absorption coefficient
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Data analysis - The EXAFS signal
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Two distances seen by EXAFS Rolly Grisenti 
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The phase’s effect Rolly Grisenti 
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The back-scattering function Rolly Grisenti 
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Their effect on EXAFS signal Rolly Grisenti 
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The Debye-Waller damping effect Rolly Grisenti 
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The m.f.p. damping effect Rolly Grisenti 
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Weighting the EXAFS signal Rolly Grisenti 
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EXAFS signals: examples
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Germanium
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Quantitative analysis
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EXAFS data analysis

♠ Fourier transform
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Data analysis - Fourier Transform k→r
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Fourier Transform and distribution
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Fourier
transforms

EXAFS 
signals

32-Ge: crystalline and amorphous
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EXAFS data analysis

♠ Fourier back-transform



22

Data analysis - Fourier Back-transform r→k
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The cumulants

Cumulant expansion of EXAFS
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The cumulants

Degrees of disorder
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EXAFS for one shell

Coordination number
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EXAFS data analysis

♠ Phase and amplitude analysis
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Phase and amplitude

χ k( ) = A k( )sinΦ k( ) = −
1

2i
A k( )e−iΦ(k ) +

1

2i
A k( )e+ iΦ(k )

Φ k( )= 2kC1 − 4 / 3( )k 3C3 + ...+φ k( )

≈ 2kC1 +ϑ k( )

χ(k)

k0

( ) 





++−=

−

K4

4

2

2

2

1

/22

0

4

2
2exp),(

1

CkCkNkf
kC

eS
kA

C

π
λ

Rolly Grisenti 

University of Trento (Italy)



29

Direct Fourier transform
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Inverse Fourier transform
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Real and imaginary part

χ(k)

k0

ˆ χ (k) = −
ˆ A (k)

2i
exp −i ˆ Φ (k)[ ]

=
1

2
ˆ A (k) sin ˆ Φ (k)+ i cos ˆ Φ (k)[ ]

F.T. artifacts
Complex
Fourier
transform

Real original signal

Complex filtered signal

k0

Real Imaginary

Rolly Grisenti 

University of Trento (Italy)



32

Calculation of phase and amplitude

Total phase (rad)
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“Ratio method” - phases
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“Ratio method” - amplitudes

If suitable model compound available … s  = sample
m = model
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“Ratio method” - results
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“Ratio method” - OK when …

χ k( ) = A k( )sinΦ k( )
• Only Single Scattering

• Only one distance

• Suitable reference model available

• First coordination shell, one distance
• Same sample-model chemical environment

T or p-dep. Studies
Amorphous .vs. crystalline samples

• 1st shell in bcc structure (2 distances)
• Superposed outer shells
• M.S. contributions 

• 1st shell, different sample-model 
chemical environment

• Separated outer shells, weak M.S.
Depending on
sought accuracy
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Copper 1st shell - ratio method

Phases

Amplitudes
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EXAFS data analysis

♠ Fitting with a theoretical model
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A free program for EXAFS data analysis Rolly Grisenti 
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B.G subtraction and FT Rolly Grisenti 
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Enlarged view of the edge region Rolly Grisenti 
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Details about the FT Rolly Grisenti 
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Isolation of the first shell Rolly Grisenti 
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Amplitude and phase calculation Rolly Grisenti 
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BFT details with calculated amplitude and phase Rolly Grisenti 
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Athena: another (free) program for EXAFS Rolly Grisenti 
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FT of the two samples Rolly Grisenti 
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Back FT of the first shell Rolly Grisenti 
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Amplitude-Phase analysis Rolly Grisenti 
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Amplitude analysis: ln(Ns / Nm) Rolly Grisenti 
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Phase analysis :  Φs − Φm
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The end …

Thank you for your attention
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