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VIPER:

e Author: Konstantin Klementiev
e VVersion: 26 Feb 2013, build 1109

Visual Processing in
EXAFS researches

~N

Program interface:

H VIPER - g:\.daes-s-‘\workshop orque-sudos'ref-znz.dat.

File View Processing Window Help

[P MM 2 lmof 4 FLith i bl i bt

@ currents

File format: claess tranzm
¥ tranzmizsion, mu=Infi0sl]

" fluorescence, mus=il A0

relate energy |EE|F"EI.EIDEI L” eV with
‘5-'-"_ 107 masimum of mu denivative
i uzer-defined point [use 'Set reference energy’ cmd)
* Lze original enengy mesh

dlifal_

zmooth derivatives

A Divide currents by those of an empty scan -

r _ e CUrvE >>.

I show derivative of mu

& |
vz hmes
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. Load files

1.1 Choose correct data format

1.2 Choose transmission or
fluorescence

1.3 Energy Calibration

. Get x

. Configure line colour
. Deglitch

. Set E,

. Subtract Pre-edge

background

. Set Kmin and Kmax
. Normalize Post-edge

9. Combine repetitions
10. Back Fourier Transform

11. Fit

11.1 Create input file with Atoms
11.2 Create paths with feff6
11.3 Load path

11.4 Add more shells if needed
11.5 Start

11.6 Change S? if needed

11.7 Add constraints

11.8 Start Again

12. Get the error of the fit
13. Save




e Choose correct data format

-

e Select the file  B==

Load data
file name:
Ref<n5.dat =+ | GACLAESS\WORKSHOP ORQUE-SUDCOE
[]
[Drata)
[-]
[d]
]
[o] ok
Cancel
Edit file

fil= format: | claess transm j Help
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File View Processing Window Help ||l

t?] currents

File format; clagss tranam

> ¥ hranzmizsion, mu=nfiidi] " fluorescence, mu=ilA0

 Energy calibration

relate energ @ - |E"-.-" itk [ Di
o . [
= rrasirnLm af i e

=0 r

*:! x

(" Lger-defined point [uze 'Set reference energy’ cmd) B gy el e Dlﬁ:erer?t ways. )
(" uge onginal energy mesh smoath derivatives i SeleCtIng the theOI‘etlcal energy fOI‘ the
@* T P T 1 lﬂ_l — — hmes r element

— «Selecting the maximum of the p derivative
*Using a foil as a reference (before 1,)
« Selecting a point in the spectra




' VIPER - g:\claess\workshop nrque»sudne‘\m‘f—zns.dat-

File View Processing Window Help

ey oo s
File format: clagss transm
(" transmission, mu=In[i0f1] ™ fluorescence, mu= 40 o relate energy | 3653.000 L{ e with ; I Divide cuirents by thase of an empty scan -
M . masimum of mu derivative Tow curve e
T user-defined point [use 'Set reference eneray’ cmd) I show derivative of mu E x
& use original energy mesh smooth derivatives 1 ot the emply
a
Saltines | o
-43
a0
-42
2.5
-41
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-40
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To see U spectra

Press button:

3=,
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File View Processing Window Help
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Get chifk]

T~ instrumental deconvalution
Farrm ok| ?

e

+ pre-edge backamd we: polynomial

A3 2T 1] e [ visible

1.5 narmalize to
e | uolEhuslE) © mp-0.483
i Staid -post-edge background g
- SAMAREOT0 | hrough the knots
[~ multi-e and fifetime deconvolution - | smoothing spline
10 = fio il okl ? " bapesian smoothing
\ [loie0.078) | |reqularizer [1.000e+6] 7 Fird
\ € fran | ¥ assume resemblance to:
] A TE Ao & gtep [ with white line
05k . sk oSl st
0 1 "
4¥|  Location. ™ inteqrate 1
& 142 T max derivative  paloulated gt 10t el 2
equidistant k-grid &1 apl
1 shift e
0o U min k k"-  qrid size, dk | =
a4 " hum of nodes I assume known left end
U1 1144data pmnts. 0.025 Close| Sublract... | Corrections..
(| |17 sumclose pts | nodes= BG4 Saveparams | Load params | ?
05F |
A0k
' i i ' '
0 4 3 10 12 14 16
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loe\data\files for the coursel\wviperiref_zns 02.dat

Ip |pectum ¥ [SZR MM 7 limoey

Remove

Apply to all spectra —
Combine spectra...

Hide all other spectra

Line colors...

-

Select visible spectra...

1 ref_zns_(1.dat
v | e 2 ef zns 2.dat

| [\

."
Line Settings ﬁ

line: to edit collective
| - :_" result

copy ta line —_—
| -]
" individual settings
{* collective settings

color ranges etc. in loop

2 zpectra Up
2 zpectia o
2 spectia [.’.'??f’.fl.’
. spectum Add |

Delete |

-selected color range - :
e 24
0 eeee—— 0
o eees—— | - |25

stile width Spectra
i A Al
! range

ok | Cancel |
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! VIPER - f\claess\workshop orque-sudoe\data'files for the course\wiperiref_zns_02.dat K /
File View Processing Window Help ||§‘;‘ﬁ’f§}”2’" :“H’ﬂ 7  lime{ sk FTig Ek fig fifr, ﬁMII"‘%= B132e+[3F
[ chirien2 =N R

ig - fi\claess\workshop orque-sudoe\data\files for the course\wiperiref_zns_02.dat
[ ~_ Processing  Window  Help ||§;‘,‘§‘f,‘?‘2m 233 M 7 limof 0 FTatn Ek fifg fif, ﬁu\)"‘ﬂLﬁ: 8.132:+4|2 5
[ ee =]
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e Glitch: Abrupt change in
intensity due to the
monochromator

e They can be removed
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* Right click-> delete glicht region

04F
0.3p
0.2r

01

RN

3600

=14

» Select
region by
dragging

ﬁa mu

0.490

0480

D470

0460

0.450

0.440

e Delete
points

Delete glitch region

— H

Whole View
Extend ¥ by 25%
Show mu derivative

Show mu normalized
Pre-edge background correction

Scale glitch

gline




the pink derivative

@mu

(=] E ]

e Place the green line on top of the first peak of

e On 1 window=> right click = show p derivative




(oA

AL B A

‘1 Grup deTécniques
L.._ de Separacié en Quimica
£ usB

N

e Subtract background selecting a region in the
pre-edge and drawing polynomial line through it

Get chilk)

[E=N[ECR =™

0.0F

0.2F

1
5E00

1 1
10000 10200

1
10400

1
10600

T
-

~pre-edge backagrnd p g polvaormial
43 -2 1[0 1 v vizible




e Seen in both pu and x as green dotted lines
o Set them where x=0 and oscillations are visible

over noise

— E
1
4
max k [12.62) 4y

o} \ 635 data points

“ | zum cloze ptz
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e Get a straight line to avoid
Introducing artificial oscillations
- == 3 ways:
e Through the knots

« Smoothing spline
e Bayesian smoothing




3 ways:
e Through the knots

e Smoothing spline
e Bayesian smoothi

n

~

g

pozt-edge background pg

(" through the knots

{* smoaothing zpline

(" bapesian smoathing
7. A67e+h
v azzume rezembla

regularizer

* step | with white line

smoath
~

" calculated pg:

= |1.000

= shift

e .
5 | times

0.00

v azzume known left end

nce |I I

s
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post-edge background pg
{* through the knots
(" zmoathing spline
(" bayesian smoothing

knotsz -

{ fit to zero 5 kn ofts

£ fitta FT[...]

mirr |0.000 4k | R-factar [Z]

2 37678452
Warying

knots: I:"'":i
@ Statiztics...
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* Inthe FT, minimize signal before the first shell
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chrum # Py

y | EESe I 32 MR 7

Remowve

—  Apply to all spectra
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e ] scan, different channels of the detector
—>Sum up currents+ point-by-point sum

* Different scans, 1 sample
- Sum up mu’s + adjust energy grids then sum

Combine spectra M

Show all other spectra

Line colors...

Select visible spectra...

1 ref_znz_071.dat
2 ref_znz_ 02 dat

" sumupcurrents (" paint-by-paint sum
{* sum up mu's

vorkshop orque-sudoe'datahfiles for the courselwiperiel zns (01 dat

shop orgue-sudostdatatfiles for the courselwviperyief_znz 02 dat

% adjust energy grids then sum

Sum Cloze
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e Select the first peak in the Fourier Transform window
 The BFT frequencies must be similar to the ones in ¥

FT 5=
@ = {1 BFT = ==

1] I

14 . ﬂ
4 05_
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st
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11.1 Create input file with Atoms

* Find the crystal structure data of the compound

e Several databases online for free:
— Web Atoms
— American Mineralogist Crystal Structure Database (AMCSD)
— Crystallography Open Database (COD)

e Paid databases:
— Inorganic Crystallographic Structure Database (ICSD)
— etc




« Web atoms
(google it)

e Fill it
e RuUnN

11.1 Create input file with Atoms
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running the b mirio XAFS program FEFF. Lo

[ cars9.uchicago.edu/

er several other interesting output formats are available.

This web page demonstrates the main features of ATOMS. It consists of a rather large form which you may fill in with data describing vour crystal. You mayv
also search a database of input data for ATOMS After clicking the "Run Atoms" button. your browser will display an mput file suitable for running FEFF (or
perhaps some other kind of mieresting output file). You can get help about any of the parameters by following the link bound to the parameter name.

This web page does not offer all the features available in the version of ATOMS which you can run on your own computer. Please see the ATOMS homepage
for complete details.

| Run ATOMS || Clear | Restablecer |

Titles
]
Operational Parameters
gpr::ie. Rmax: 10 Edge: | ¥,
N cfis.inp v | Shift:
Tvpe:
Lattice Constants and Angles
A . B: | C:
ha: | Beta: Gamma:
| Run ATOMS || Clear || Restablscer |
Table of Crystallographic Sites
Cent. Element X Y VA Tag
. v

v

v

(o C= T~ D ST LA S
“

=]
“

:‘R‘un ATOMS ,,.Clear |l Restablecer |
Redisplay with this many sites: 10 ‘,1[319 it | Explain
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11.2 Create paths with feff6

Copy-paste the data atoms provide in a notepad

Save it as feff.inp inside a labeled folder

Copy in the same folder the files:

57 feffol
|| feff6Lf

05/11/2007 21:06

29/10/2007 21:19

Aplicacion
Archivo F

Double click on the application

It will run and create new files, called paths in the

same folder




11.3 Load path
« In the BFT window press: i ity &

New window:

Crdinary fitting

=

{* zingle-edge
{" multiple-edge

fitting space

k -
i k| 2.83 ;,:Ir
max k [12.62[4/}

To advanced mode

zhell 11|1_| = u:uf|'|_| =

distance
number af neighbors
distance varance

EQ carmrection

amplitude & phaze:
hiot loaded

2170000

E. 000000

0.004000cC

ooo
+E

LILE TCE TR

rulbiply by k", w= IEI -

R-factor [%]

Canztrain. ..
Statistics. ..

Setup...

rFs

-
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Select feffO001.dat from

[v Inzert B and M from this FEFF file into the fiting

Load data
file namme: E*Zn-Zn reff=2 600
Feff0001 . dat | == GANCLAESSWWORKSHOP ORAUE-SUDOEYEN
chi.dat Jaldd R0 14 A Pa fld
[-e]
feffO002.dat 47 081014 21:28 || [d]
feffO003. dat 47 081014 21:28 =[]
feffO004. dat 4364 081014 21:28 [+]
feffO005. dat 4364 081014 21:28 [-g-] ok
feffO00E. dat 4864 081014 21:28
feffO007 . dat 437 081014 21:23
feffO008. dat 4317 081014 21:23 Cancel
feffO009.dat 4864 081014 21:28
feffO010.dat 4364 081014 21:23 E dit file
feff0017.dat 4317 081014 21:23 A
file: farrnat: | FEFFrnnn.dat j| Formats... Help
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hell # = _ " "
{* zingle-edge e |1—| x ' rultiply by k5w, w= IEI =
" multiple-edge
it diztance 2170000 | 5 |R-factor (%]
fitting zpace T
k. - || | number af neighbaors |6.000000 | -5 ks e
— 18
min k [2 83 ;: y| | distance variance  |0.004000C 5 Co
: i | 18
max k [12 62| 4 :{ EQ carrection 0100000 |5 Sk
amplitude & phase:  ** | += sl
niot loaded N

Ta advanced mode

0.8

1 shell=

0.4

1 coordination sphere 4 )




11.5 Start

Crdinary fitting

Ta advanced mode

2170000

E.000000

il il
& snale-adae shell # |‘|_| = |:|f|'|_| =
{" multiple-edge
i digtance
ithng zpace
k - || | number of neighbarz

min k |2 83 }:, diztance wariance

0.004000cC

mas k 112524 :{ EQ correction

0.100000

amplitude & phaze:
tiot loaded

22 4=

rultiply by kS, = IEI -

R-factor [%)

Caonstrain...

LILE TR IR 1)

Distance (r) = bond leght
Number of neighbors (n) = coordination number
Distance variance (02) =Debye-Waller Factor

EO correction (e) = energy shift

-

[
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11.5 Start
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{i] eFT
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11.6 Change S,° if needed

« Sometimes the obtained coordination number (n) is lower

than it should
* You need to change the amplitud, S,?

 Divide:

obtained n

theoricn
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« Use the result as the new S, , change it in Setup

Ordinary fitting

= St

* zingle-edge
" multiple-edge

fiting space
[
mink (283 |g»
max k [12.62]4/};

To advanced mode

zhell ﬂ = u:uf =

distance 2170000
number of neighbors | 6.000000
distance variance  |0.004000C

EQ caorrection 0100000

amplitude & phase: 22| [ 4=
not loaded

rltiply by k", = IE —

R-factor [%]

Conztrairn... Start

Y
-
Y
-
Y
-
Y

@ Help

;

Fitting Setup

" do not redraw

v final bell

initial increments [>0:in % <0: abs.]

distahice
number of neighbors
Debye-w aller factor

EQ camection

averall amplitude factar 5072 [1.000

% redraw every (100 | iteration

" suppress any output

[ standard wait-cursor

-0.0050

-0.1000

-0.0005

-0.1000

Cancel
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Crdinary fitting
hell # ! of = . - -
i+ 3ing|e-edge e i " = multlpl_'.-' I:I_lrl k ), = @ -
" multiple-edge . -
- distance 2170000 | 51 |R-factor (%)
fitting space .

m number of neighbors | 6.000000
distance variance  |0.004000C

4

If you fit two shells use

For example:

e2=el

min k (283 |g*

max k (2624 :{ ED corection 0.100000
amplitude & phaze:  #| [ 4= Setup... Help
not loaded

To advanced mode

11.8 Start again the fit
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12. Get the error of the fit

e Press statistics

4 N

- /

Y Copy deltas to a hew f||e Statistical evaluations (to redraw, press \WW\... (53 =] e S

— MN=ZakaRfg+2= 11.04 * colors  © numbers

=NP=7
o C h e C k X2 Val u e fo r individugl erru:\urrs of data points ick right moWee (1 ni =l
are proportional ko kM, m=|ﬁ| = 3el=4 518 L[] ]

&nl=1.154

&

* proportionality coefficient is unkno

the goodness of the fit

- e

2 [ ]
Ordinary fitting El_lﬂ_hj |:||:||:||:||:||:| ;{gand F-test
hell # ! of = . - -
¥ single-edge e =1 ° e mriultipls by k™, w= @ ¥ i

(" independent

" multiple-edge Help

R-factor [%)] (" zupreme projection

i e distance 2970000
~ {* inteqgrated Save cor matris

number of neighbors [5.000000 | -5
min k. [2 83 d, distance variance  (0.004000C) 3

a prion space sizes;

b apping...
=

i 0100000
mas k 12624 :1 EQ comection
amplitude & phaze:  **| [ 4= reg-r= |0.00000
nat loaded [ most probable

To advanced mode

12 post=4.0000




13. Save everything in a project

kil VIPER - gi\claess\workshop orque-sudoeldatalfiles fo

|FEEE| View Processing Window Help iﬁ’ﬁﬂ'ﬁmf[
Load...

Save BFT
Save average BFT

Save evenything at once k\\\‘-
Exit Alt+Fd
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