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ATHENA is an interactive graphical utility for processing EXAFS data....
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https://bruceravel.github.io/demeter/documents/Athena/intro.html
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Among ATHENA's many, many features, you will find:

«Convert raw data to u(E)

File import plugins for reading arbitrary data files

*Process and plot multiple data scans simultaneously

*Merge data as u(E), normalized p(E), or x(k)

*Energy calibration

*Align data scans with or without a reference channel

*Deglitch, truncate, convolve, or smooth y(E) data

«Self-absorption corrections for fluorescence spectra

«Compute difference spectra

*Fit linear combinations of standards to u(E), derivative of u(E), or x(k) data
*Fit peak functions to XANES data

Log-ratio/phase-difference analysis

*Background removal using the AUTOBK algorithm

Forward and backward Fourier transforms

*Save data as u(E), normalized p(E), x(k), X(R), or back-transformed x(k)
*Save project files, allowing you to return to your analysis later

e... and much, MUCH more!

https://bruceravel.github.io/demeter/documents/Athena/intro.html
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ATHENA is very versatile in how she reads in data files. Pretty much any data in the form of columns of numbers can
be successfully read...

Here is an example of a data file that will make ATHENA quite happy. There are some header lines, followed by a line
of dashes, followed by a line of column labels, followed by lines containing columns of data.

# X15B project: MT 9/23/04

# original file: STD1.001

# unpacked from original data as a sequence of 4-byte floats

H

# energy [0] narrow wide
2400.0020 60183.3008 38.5000  83.0000
2401.5088 60241.0508 41.5000 82.0000
2403.0078 60347.5508  40.0000 83.7500
2404.5039 60531.0508 42.2500  78.2500
..etc...

In this example of a well formatted file, the header lines, the line of dashes, and the column labels line are all
preceded by a hash (#) mark. IFEFFIT is thus able to recognize these as header lines.

https://bruceravel.github.io/demeter/documents/Athena/import/index.html
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Here are some operations that can be performed as data is imported.

* Data from a multi-element detector can be summed on the fly.

* Data from a multi-element detector can be imported such that each detector channel is imported into its own data group.

* Data can be negated, i.e. multiplied by -1, or multiplied by an arbitrary constant

* Areference channel can be read from the the same file.

* Data can be preprocessed. That is, data can be truncated, deglitched, aligned to a standard, and have its parameters
constrained to a standard

Here are some operations that can be handled using the Plugin architecture.

* Data can be imported as a function of pixel position on an area or linear detector.

* Conversion from wavelength to energy.

* Conversion from encoder reading or motor steps to energy.

* Conversion of data in a binary format

* Dead-time corrections using columns from the data file.

* Any math expression more complicated than sums of columns in the numerator and denominator, e.g. plugins allow you to
multiply the If column by 7 and divide by the sine of the |10 column, if that's what you really want.

If some of the criteria for the data file format are not met, for example if there is text following the data columns or if you need
to perform one of the operations not yet supported, you will need to process you data before trying to import into ATHENA.

https://bruceravel.github.io/demeter/documents/Athena/import/index.html
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Calibration

Pre-edge fitting

Post-edge normalization

EO

Extraction of the signal

Fourier Transform

Rbkg

K-weight

Selection of the region of interest
10 Save the file!

O ooNOLBEWNRE
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8987.01281 40110.4000 39929.2000
6992.00249 40043.4000 39964.2000 fiment 8 2= Ih.rall.cliess.lnru.rm_ﬂfn
6996.99961 3994E.4000 39975.2000 i - -y e
7002 NNa1a RWAST AnNNN 2947/ 200N )
£ >

https://bruceravel.github.io/demeter/documents/Athena/examples/index.html

DATA:

http://bruceravel.github.io/XAS-Education/
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0. Import data
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1. Calibration
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1. Calibration
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Calbrated, setting el to 7112 and the energy shift to 6.708
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Calbrated, setting €0 to 7112 and the energy shift to 6.708
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2. Pre-edge fitting
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3. Post-edge normalization
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[B Athena [XAS data processing] - O *
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Plot multiplier y-axis offset lII

4

Emin | -200 | Emax [ 1900

Click to select. ngbt click to Eosta‘ EnEnir Drag and drop to add data. = pAnotacses W Comentdrios B &= B = - 1 + 65% [




Laboratério Nacional

LINL S de Luz Sincrotron

4. Extracting

Parallel Session on Athena

the signal for fe.060

) cnPem
S

+ SiIfus
5. Extraction of the signal
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Plot the marked groups in E —  Right click: plot 10 for all marked groups
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6. Fourier Transform
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- - - | Magnitude (®) Magnitude
arbitrary k-weight | g5 [[]phase correction g
[JEnvelope
Backward Fourier transform parameters ElReal pmrt 8::{&” partrt
. mag. pa mag. pa
R-range|~| ® t0|3 ®| dR wmdow Hanning v [ Phase () Phase
CIWindow
Plotting parameters
Plot multiplier y-axis offset III
Rrin | 0 | RmaxlfP




Parallel Session on Athena

%! CNPEM
b

Laboratono Nacional

= 4. Extracting the signal for fe.060

7. Rbkg

S 5 antiago —
[E] AthenalPlot.1] - O

M

File Group Energy Mark Plot Freeze Merge Monitor Help

athena e A 3 2 e @@l ? !

XK

*

Main window ~ .
fe.060 in R space
Current group: fe.060 Datatvpe: xmu [IFreeze 7 T T T T I
File ChUsers\santiago figueroa\Desktop'5ta Escola XAS\Athena\bruceravel-XAS- Educat| Magnitude

Elemen | 3¢ |ron .| Edge i .| Energy shift Importance 6 i

Normalization and background removal parameters

0 [7112 ® Mormalization order (1 (02 @3

Pre-edge range |_1g|)|000 | ® t°|—60.000 | | [ Flatten normalized data

Mormalization range| 150.000 | ® to|~|',r50 | )| Edgestep | 2.83776828

Spline clamps

low | None w E T

Spline range in E III @| to 135?.45?? high Strong v~ E k R L

Spline range in k

Plotting k-weight:
Standard | pgne o Energy-dependent normalization gL 2 3 4 > 6
0o O1 @2 03 ( Radial distance (A)
Forward Fourier transform parameters ot i eoace ~ 5.84962, 0947476
k-range| 3.000 | @] to | 20.080 | ®| dk window Hanning ~ P —
. . - Magnitude (®) Magnitude
arbitrary k-weight | g5 [] phase cerrection M
[JEnvelope
Backward Fourier transform parameters Slﬂeal pmrt 8|Rea| pmrt
. mag. pa mag. pa
R-range |1 | ®| to |3 | ®@| dr window | Hapning - [Phase () Phase
[ Window
Plotting parameters
Plot multiplier y-axis offset III
Rrmin | 0 | Rrmax | 6

Plot the current group in k — Right click: plot k123 |
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8. K-weight

n—‘.‘i".'-: A5 data processing] — O - = .
[E] AthenalPlot.1] — O X

File Group Energy Mark Plot Freeze Merge Monitor Help

* athena save | (A U || 1 | |kdfe080k-weight 1 I:] Sn ‘ ° #eaaq ‘ X ?

Copy 1 of fe.060 -weight 2

Main window b Copy 2 of fe.060-weight 3

athena
Current group: Copy 2 of fe.060-weight 3 Datatype: xmu [IFreeze 7 | |
File Ci\Users\santiago.figueroa\Desktop\5ta Escola }{AS\Athena\bruceravel—){AS—Educat| fe.060 k-weight 1 ——
: 6 Copy 1 of fe.060 -weight 2 —— 1
Elemen | 7g |ron « Edge|g . | Energy shift Importance Copgy 2 of fo []ﬁ[}_weight 2
Normalization and background removal parameters — S
©
e[ 7112 ® Normalization order (01 (02 @3 o
— 4
Pre-edge range | 100,000 | |@®) to | _60.000 | [ ] Flatten normalized data
—
Mermalization range | 150,000 @ to | 1750 )| Edge step | 2.83776as| [ fix 3r
| | g
2L
Spline range in k | 0 @] to |;_p_03 @ low | None ~ [ E T em— R E— 1r
Spline range in E | 0 @] to | 1857.4577| [@] high |Strong  ~ E k R 0 |
Plotting k-weight:
Standard | pjgne v Energy-dependent normalization TS s 0 1 2 3 4 S 6
Oo O1 @2 O3 C Radial distance (A)
Forward Fourier transform parameters - 1.50163 816794
k-range | 3.000 @) to | 20080 | |®)| dk | 1 |window Hanning - Plot in R-space —y
: - - Magnitude (®) Magnitude
arbitrary k-weight | g5 [[] phase correction M
[JEnvelope
Backward Fourier transform parameters [Real part OReal part
) [Jimag. part () Imag. part
R-range | 1 ®| to | 3 @/ dR | 0.0 |W|ndow Hanning " []Phase () Phase
I Window

Plotting parameters

Plot multiplier y-axis offset III

Zlear all marks
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4. Extracting the signal for fe.060

9. Selection of the region of interest

) cnPem
S

T [E Athena[Plot.1] - O e
File Group Energy Mark Plot Freeze Merge Monitor Help
“ athena swe | (A 0] 1 |[Qreos0weigre D&lzczaaald?
M Copy 1 of fe.060 -weight 2
Main window ~ |\ Copy 2 of fe.060-weight 2 . .
Copy 1 of fe.060 -weight 2 in R space
Current group: Copy 1 of fe.060 -weight 2 Datatype: xmu [ Freeze T T I T T T
File Ch\Users\santiago. figueroaDesktoph5ta Escola ){AS\Athena\bruceravel—){AS—Educat| Magnitude
Elemen 3§ |ron | Edge ¢ .| Energy shift Importance 6 window ——— [
Normalization and background removal parameters — 5k B
@
o 112 ® Mormalization order ()1 (02 @3 <
- 4 -
Pre-edge range |—190.1)DD ® tol _&0.000 | [ B4 Flatten normalized data
—
Morrnalization range| 150,000 | |® tol 1750 | Edge step [ 28377608 [ fix g 3
o
2 b
Rbkg e k-weight - Spline clamps
Spline range in k II' @ to @ low pNone  ~ E k R q 1+
Spline range in E II' ol to [1es74677] (@] Nigh strong E K = L 0 ! L I
Plotting k-weight:
Standard | pjgne - Energy-dependent normalization Sl ! 2 3 4 5 6
Qo O1 ®@2 O3 Radial distance (A)

Forward Fourier transform parameters - 0467301, 0178117

Plot in R-space

kerange | 3,000 | [©] to 20080 |[@] dk |1 | window | parzen v —
arbitrary k-weight [] phase correction Magnitude o -
Backward Fi Teters OReal part

() Imag. part

R-range | 1333 |@ te | 2938

@] dR |Cl.0 |Wi"d°"" Hanning

Plotting parameters

Plot multiplier y-axis offset III

Click to select. Right click to post a menu, Drag and drop to add data.
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10. Save the filel!!

B Athena [XAS data processing] — | X
Ena
File Group Energy Mark Plot Freeze Merge Monitor Help E

Import data Ctrl+o Save a lu |l 1 || fe060 k-weight 1 ;y' - ooea 8 a0 | & ?
Recent files 3 M Copy 1 of fe.060 -weight 2

~ | Copy 2 of fe.060-weight 3
Save project Ctrl+s

Copy 1 of fe.060 -weight 2 in R space
Datatvpe: xmu [JFreeze
Save project as... [

T T T
e S S S e a XAS\Athena\bruceravel-){AS-Educat‘ Pﬂagn\gide
y I windaow m
Backwards compatible project files gy shift Importance

Project format

ters

lization order ()1 (02 @3

Flatten normalized data

Edge step [ 2,8377688| []fix B

Save current group as ..
Save marked groups as ...
Save each marked group as ...

Export ...

v v v w

Refresh project i

. Spline clamps
Clear project name
low | None ~ E k q kg i 2
Close Ctrl+w
Bxit Cti+q high strong  ~ E : E q
Plotting k-weights
Standard | pgne “ Energy-dependent normalization 2 2 g 1 2 3 4 5 6
v O1 ®2 O3 Okw Radial distance (A)

Forward Fourier transform parameters 5.06361
k . Plot in R-space Lo |
-range 3,000 | [©] to[20.080 |[©] dke [ | window | parzen v

. ! - [ Magnitude (®) Magnitude
arbitrary k-weight | g5 [ phase correction M

DEnveIope 5
Backward Fourier transform parameters LIRS @ (i i
i [Jimag. part O Imag. part
Rerange[1333 | [ to[2030 [[@]dR [0  |window tanning [ Phase () Phase
[ Window
Plotting parameters
PIUtmuItipIier y-axisuf‘fsetlzl
Rmin | 0 | Rmax| ]

Save an Athena project file as...

This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY;
without even the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE

http://bruceravel.github.io/demeter/pods/bugs.pod.htmI#OVERVIEW



http://bruceravel.github.io/demeter/pods/bugs.pod.html#OVERVIEW

Parallel Session on Athena

) cnPem
W

aboratério Na
Luz Sincr

=" 4. To do: following Bruce Ravel example on Iron

Please access this site and follow the part that we don’t have done yet...

https://bruceravel.github.io/demeter/documents/Athena/examples/data.html



https://bruceravel.github.io/demeter/documents/Athena/examples/data.html
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elnsiouon 5. Linear Combination Fitting

Please access this site and follow the instructions:

https://bruceravel.github.io/demeter/documents/Athena/examples/aucl.html



https://bruceravel.github.io/demeter/documents/Athena/examples/aucl.html

sirius

Parallel Session on Athena

It depends on you, but follow this can be an good option:

https://speakerdeck.com/bruceravel

http://bruceravel.github.io/XAS-Education/

¥ ) cnPeEM
-


https://speakerdeck.com/bruceravel
http://bruceravel.github.io/XAS-Education/

Thanks for your attention!
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W

Questions, please email me:
santiago.figueroa@Inls.br
More info about Ifeffit and XAFS:
https://speakerdeck.com/bruceravel?page=2
nttp://cars.uchicago.edu/ifeffit/Mailing List
nttp://xafs.org/Tutorials
nttp://www.ixasportal.net/ixas/

http://cars.uchicago.edu/ifeffit/Documentation

Acknowlegments: Bruce Ravel, Matt Newville and all the people that
help to develop Ifeffit and Feff.
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