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XANES dactyloscope:
e Author: Konstantin Klementiev
e VVersion: 15 Feb 2013, build 604
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A program for quick
and rigorous XANES
analysis for Windows
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1. Load files

1.1 Choose correct data format

1.2 Choose transmission or fluorescence
1.3 Configure line colour if needed

2. Corrections

2.1 Energy calibration
2.2 Self-absorption

. Subtract Pre-edge background
. Normalize Post-edge

. Merge

. Set limits

. Fitting by user-defined formula
. Determine the error of the fit

. Save
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Load single or >

: .dat files
multiple spectra

scope ‘-I:Iil:lig

|
/ | hide all ather spectra
= E mi
LOad an alread Add special (average, rms, difference)... = B min
s - E max
created XANES = _ Remove (current, all, range)... 349 data points
. E calibr Replace... H
project -~ r —
» Apply to all spectra * ‘:: .
2 . i IEI ¥ x
[ decony Line colors... |
[ Select visible spectra...
. 5
Xpj files =1 Fief_ZnC2_merged.dat | ok
& Ref_£nS5_merged.dat
| transfor, e s 3 Sample_Zn_01.dat ol
| | aE [0 AR 20 T2 T W show subtracted
| manual carrection 7 —
| mu corection -




e 1.1 Choose correct data format

-
Ffidd spectra

file namme:

[Sample_Zn_01.dat «# | GAAADATANILES FOR THE COURSES<ANDA o)

Eer FEE B dat T T ) [ - _

Fef Mitizh2 dat FPERFTIO T TE A [Files to obtain the mg | © 11 mu=Infitil] [

Ref_MiPor_01.dat 28108 30.09.14 1544 [c] C

Ref_NiPor_02.dat 28184 30.09.14 18:45 [-d]

Ref Zrticetate. dat 15265  29.09.14 1613 [e] -

Ref ZnCl2_merged.dat 28970 01.10.14 17:05 [+

Fef_ZnS_merged.dat 29044 011014 1710 [-a-] i

Sample_Ni_01.dat 28243 30.09.14 12:45

Sample._.Nl._DE.dat 26253 300314 1357 Editle

Sample_2n_02 dat 7491 260914 1903 i

Sample_Zn_03.dat 7433 26.09.14 1905 P
| il forat: | Tuwo-colun fil: E.mu ~| >

— = |

Every file with raw data has many columns with multiple
information. Ask the beamline scientists which are the
columns to use as E, i0 and i1.

Several beamline formats are already written in the program
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Formats for XAFS data files

format name:

| claesz tranzm

Spline -
HASYLAB T transm Up
Alba fluo D
Alba CLAESS Ell)
header
" consists of shrings

* consists of shings begining with [#
(" ends with [last) sting containing

L ]

unique words in header to recognize this format
[ascan ] AND [ ]

data in columnz Call through Col52 3T,
ahzolute ener Col2 L=
¥ [ ]y
i0= [Cal3 |
& i1=[Col5 ]

" load i1 colurnls as separate spectra:

from column through
reference curve [far energy calibration]:

[ |

k. Cancel Help
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e 1.2 Choose transmission or fluorescence

Add spectra
file name:
[Ref_Zn5_01. dat | == | GAADATAVFILES FOR THE COURSENVIPER
Fef Zns_02.d 124322 17.06.14 1260 "]] € tr: mu=InfiD/i] >
ef_sn5_L dat e : -C- - MU= . _ . .
[d] & f: mus=i /D (o tr: mui=Ini0di )
[-e-] A
+] C7 Al =1 A
[-gl
Cancel
E it file
Help
file format: | claess transm ﬂ| Formats...

Incident x-rays Transmitted x-rays

—

I I

Fluorescence x-rays
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.....

Add...

Add special (average, rms, difference)...

Remove (current, all, range]...

Replace..,

Apply to all spectra

Select visible spectra...

e | ewafs_flul_zn_0.dat.nor
2 ref_zns.dat.nar
3 Ref_ZnCl2 01.dat

[ hide all ather spe

£} E
E
1

-

Line Settings

=)

line ta edit

| mu ~|
copy to line

| -]

" individual settings

% collzctive settings
color ranges

2 spectra Up
2 spectra
2 spectra

zelected color ranges -
e 124
ETR = m_: |
|+ 1255

collective
rezLlt

Down |
1 zpectium]  Add |

0] e_l_et,a_ i

style width spechra
zolid = E ‘ i thig I ot |
h 3 [Siinte [T ]2

OF Cancel

etc. inloop

E-99745464 V=1,
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e 2.1 Energy calibration

The jumps of the species must be aligned in E

1t uaLng e s H .
 E calbratioffl ) AREEL i Different ways:
' maximun of MtRagya - —

- Selecting the theoretical energy for the element
(" user-defined point [use 'Set reference energy’ command] El:v Using a f0|| as a reference’ placed before |2

Selecting the maximum of the p derivative
Selecting a chosen point in the spectra

e 2.2 Self-absorption correction

(only if needed)

[v riu cormrection

{7 -H[E] framm file: v zhow FE . .
A - e Enter sample information:
o et e [F=_20_3 - compound chemical formula

tabuilation | Henke ﬂl 3 and
nommalization energy | 7150.00 dependent

fluorescence energy |G400.00 [ @ (deg) [45.0 thick ~(*" thin (gSRal] E_hySICaI thICkneSS or edge Jump
air[-:m] Kaptan[um] 1 (deq) edge jump= v

M(g/moll=153.63

m</mol)=(Fe)3. 9%




Before pre-edge and post-

edge normalization, the

spectra are difficult to |
compare.
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pre-edge backagrnd pg: polvnomial
B[4[3-2[1]0/1]2] W show subtracted
| manual corection 7

The background has to be
subtracted from the spectra. It is
found by drawing a polynomial line
over a pre-edge region.

Usual polynomials:
Lineal: aE+b —>
Victoreen: aE=3+bE*

Modified Victoreen:agE=3+h ——>

L.-_ de Separacio en Quimica
£ usB

-

E=10635.5105 Y=-0.0077

0.20

D.05F

Simplest approach,
good for Fluorescence

Complex approach,
good for Transmission

(0000 10200 10400 10600
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v normalize ta unity

via average post-edge j

l

Divide the spectra by a
constant

l

Use the height of the
jump

l

The mean value of the
post-edge equals 1

:=9947.5141 ¥=0.7089
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 Combine repetitions from the same sample

[ hide all ather zpectra

Rief_ZnCi2

e e = E min '
Add special (average, rms, difference).... -
e R e I S ST TR, =
Rernowve {current, all, range)... S0z i
¥ E calibr Replace... —
(¥ rmasinu) - = i 17
(" miasimul Apply to all spectra ) e
™ userde ] i IE _
T leca Line colors.., | :
[T apploti Select visible spectra... . .
: Add special spectrum
a1 Fef_ZnCI2_ 01 dat
IEguls e 2 Ref_ZnCI2_02 dat % average " for all spectra
A “E'”Sf'z"l = 3 Hef_?nEIE_EIS.dat T s deviation {* for spectra |1 | thravigh |3 |
(™ difference between bwa spectra | and
Ok Cancel |
o
& 9640 9650 9660 9670 9680 9630 9700

12




-

P

AL B A

[

=5

Ty Grup de Técniques
E‘. de Separacit en Quimica
4 uaB

For the fit, a small
region is needed

Set:

- E min

0.8

E rnax
| 1093 data pointz

Il

For XANES, normally
-20ev and +50eV i
around the edge 9640 9E50 9660 9670 9E80 9630 9700
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v fitting by user-defined formulalE ) :
ok|?| | convalve with responsele=E-E' El= ok
| |gau[e,ll4] |
farrula parameter |2 [_] e [ F!E, {_E
" walue 1+ funn:tn:un = spectum # IEI F= 237611389 b
E shift=|0.0000 = F DE":”:' Statistics... | Constrain... |7
[0 —= W my A— integrate mu bekwe

a x JL“+bijW +(1-a-b) |

2u
Energy (KeV) Energy (Ke\/

Energy (Kev)

 Write a formula such as a*w+b*x+(1-a-b)*y, where w, x and y are reference spectra and
a and b are values for the weight. (do not use z in a formula, it's the energy)

« Add constrains so the values of a and b are between 0 and 1: ain0..1 and bin0..1

« Add the desired initial increment for the fit (tvalue, in absolute numbers or percentage).
* In order to obtain a good fit, it is important to have the appropriate references.
 Press Start. It may take time.
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9EED 9670 9680 9630 ]

W fitting by user-defined formulalE)

ok|?| | corvalve with responsee=E-E' El= ok
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Statistical evaluations (to redraw, press "Statistic... l = S

MW=108 P=2 v=P-P =106 o shot O full
individual errorz of data pointz
)
UFAT click ightmouze | a b o ® ¥
" known 5 o=
r‘ - ih=
' & c=
I:I Gn= 223582 B
(Plest 1060000000 yZand Fisst |E¥= 2747E2 —
&P
" independent
~ . Help
FUpreme projection
* integrated Save car matris
a prion space $|2j Mapping...
reg-r= |0.00000 "
[ most probable
{3y post= 200000
-— s

[0 —= ¥V mu

«a+[1-4Fb | [gauie.0.4) |

formula parameter [a |52 [ f:t' 3
(" walue 1 function = spectrum == 35 i —
E =hift=|0.0000 ~ +f|1.0000 |5 ohstrain... |7 Start

integrate mu between

15
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[ Statistical evaluations (to redraw, press 'Statistic... l = ﬁ]
M=108 P=2 wv=HMPF =106 (% gshot O full
individual errars af data points
" Lnknown —
 Lrnonn cnlln:k nightmouze | a b o o® w . .
~ = e Right click and copy deltas.
G 223502 = Paste in a document
2 2.747e-2 . .
. rZendFres : L _ The ratios of the components and their
T confidence intervals are obtained.
" supreme projection ek
(* integrated Save corm matris
a prion space sizes: Mapping...
L - a=3.0377e-1+2.416e-2  b=2.6122e-2+3.751e-2
reg1= |  w=0.0000£0000000 x=0.0000+0000000 y=0.0000+0000000
[ most probable
(1% post= 200000 J/\ j\/w
— ¥ |
ax + bx +(1-a-b)

yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy

Y2 = ng (di—ti(k,p))z

Oi

Goodness of the fit.
The lowest the better
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e Save everything as a project

e Save each spectra separately

"/~ XANES dactyloscope
NP = i il -

EF'rn:uieEtm:?J Specta. |'I'I :: of 12
It .

| Load project... —

| Save project as...

Make output file... t

About... I
A deconvolution —I ) corvalution

I Jat pl bl and |1 [T apply to nitialsp
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