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( ARTEMIS

EXAFS DATA AMALYSIS

‘ Artemis

Artemis

File Edit m FEFF Paths ) Plot
S

Current project:

_IEll x“
Settings Help L Menus:

Project Name: _
Fit: optimize variables

Operational Parameters
Titles

Data & Path .
) Variables
Guess, Def, Sat

------------------------------ Data: input from Athena

Data display

area. Dt file |
Changes depending : :
on selected SRR Data and Paths:

™ Flot data after the fit?
™ Fit background?

krange | A o A odk
kweight T law=1 T kw=2 T lkw=3 I other kweight |

R-range | A x da [
Kwindow  kaissrbesssl — | Fowindow  kaiserbessel — | t and options
#0171 &2 &2 &

Fitting space R —-| Minimum reported correlation | Plotinf:  Magniude  —
Path to use for phase corrections None —-| Ploting: _ Realpat

W window
Epsilon |

information from Changes data display area

Data and Paths list

Plotting
parameters

Echo Area:

Messages from
Artemis

krnir; |0 kmnax: |15
Firnir: |0 Rrmax: |E
gy |0 gmas: |15

i Clasing project ... donel

»>File: open data file: F:\Ifeffittexamples\Artemis\Cu\cu010k.chi



Reading in Data

Artemis

File Edit| GDS Data FEFF Paths | Plot

=10lx]

ATHENA

)

EXAFS DaTA

e PROCESSING

Settings Help ‘

Current project:

Operational Paramerters

Title lines
from data file

data file name

Titles

Cu foil at 10K j
cullk. dat : thiz file is part of the uwxaf
data taken at NSLS beamline ¥-11A Sept 1932

by M Newville, B Ravel, and Y Zhang

foil of 99.992 Cu rolled and annealled to ~12 -

4l | ,

Fourier
transform
parameters

Data file [cullok.chi \

I Include "cul10k.chi” in the fit?
™ Plot"cud10k.chi" after the fit?
W Fit background?

k-range |2 X to [i5 x| dk |2

kweight B kw=1 B kw=2 W kw=3 W other kweight |
Rrange |1 X o [z X dr Jo
kwindow  KaiserBessel — | E window  KaiserBessel — |

Fitting space R —-| 0.25

Fath to use for phase corrections

—

Minimum reported correlation

None —

Epsilon

Read data from FAfefit/examples/Artemis/Cu/cu010k. chi

Fit

Data & Paths

cul10k.chi

Plot k-weight and options

Optionz

File Edit “iew Mode “wWindow

=10] |

Help

=8| x|

&) %1 &2 &3 & |

i dolg get @ in B apoce
_L ' [ ' ' = culiokdh
il
o
—
E of
=
_ o
0
R
Ready

Flat in R: Magnitude ——

Plat in g: Real part =

W indow

ki {0 kma: ITS
Rrnir: |0 Hmax:IE

qmiry |0 qmas; |1 ]

Data plotted in R-space

Message from Artemis |

»>File: import atoms input file: F:\Ifeffittexamples\Artemis\Cu\atoms.inp




Atoms page

Artemis

Title lines

Always much larger
than paths used in fit

Crystal structures

File Edit|GDS Data FEFF Paths | Plot

t project:
rTitIes
Cu 2EE

Cluster size |7 .ooo

Shift vector |0

1 Atoms .
( ) & f o
S0 S0 0,0
P00 s
= 10] %] o
Settings Help
Fit
Data & Paths
Guess, Def, Sat =
ol Absorption
edge

Space group |fcc

A 3.61000 E

Plot k-

|otR e

weight and

options

&0 ®

1 % 2 & 3 & b

StrUCturaI Alpha I— Beta I— Gamma I—
Information  Uricue cstellagaphic stes
] < Core ’EI. e ¥ z Tag =
Atom“r’:t:‘ 1 & |cu|o.00000(0.00000|0.00000]
a core nole 2 @ I I | I I
3 e | | | | |
4 | | | | |
56| | | | |
6 & | | | | |
7 e | | | | |
Make input (feff.inp) for g o] | | | |
theoretical calculation 190 : : : : : :
(FEFF) T | ! ! -
Run Atoms Add a site

Message from Artemis

Irparting atoms.inp file .. danel

Plat in A

Flat in aq: Real part =l |

ki
Fimir:

qmin;:

: M agnitude = |

W Window

a kmax (15
a Rmax |6
0 qmas: |15

»Click “Run Atoms”




Theory input page (fett.inp)

Artemiz

absorption
lengths

Crystal structures 1
#

File Edit|GDS Data FEFF Paths | Plot

1 Atoms
( ) # o 0p
S0 S0 0,0
o0
s
=101 ]
Settings Help‘

normalization correction

title lines

hole number

Cu act:

feffinp

*

Thiz feff input file was generated by Atoms 3.0
Atom= written by and copyright (o) Bruce Ravel,

*

e e e S e e e Sl e —

2464.69 cm*-1, delta mu = 52§.
8.571

total mu =
specific gravity =

Mormalization correction: 0.00046 ang™Z2
—_ k- k. *k . * k. Kk Kk __ Kk __ * —

PN T

TITLE Cu Z2Z2

max path length

potential list

HOLE 1 1.0 * Cu K edge (8979.0 &V), =second
* mphaze, mpath, mfeff, mchi
COMNTROL 1 1 1 1
ERINT 1 ] o] 0
RMAX 7.0
*CRITERIA curved plane
*DEBYE temp debye-tenp
*NLEZ 8
FOTENTIALS
& ipot Z element

a Z9 cu

of

Run Feff

Fit

Data & Paths

Guess, Def, Sat —

N

P

|| Plotq

Plot k-weight and options

|¢u 1 82 83 8k

Flot in RB: b agnitude — |
Flat ir g Feal part — |

W window

kemir: |0 kmas: |1 5

Rrnit: {01 Rrnax: |6

Importing atoms.inp file ... donel

qmin; ID qmas: |1 I}

» Scroll feff.inp page downward




Crystal structures 1
#

heory input page (feff.inp) ===

= Data & Paths
. . POTENTLALS =
Potential list || - ior’ 2 ciemen Guess, D, Set
* thi= list contai
z ipot tag
0.00000 0. 00000 0.00000 o cu ]
1.80500 1.80500 0.o00000 1 cu 1
. -1.80500 1.80500 0.o00o00 1 cu_1
Atoms I|St 1.80500 —1.80500 0.00000 1 cu_1
. -1.80500 -1.80500 0.o00o00 1 cu_1
Atoms generates a list of atoms for 1.80500  0.00000  1.80500 1  cu 1
-1.80500 0.00000 1.80500 1 cu_1
Feff, hence the name Atoms. 0.00000 1.80500 1.80500 1 cu_1
0.00000 -1.80500 1.80500 1 cu_1
1.80500 0.00000 -1.80500 1 cu_1
-1.80500 0.00000 -1.80500 1 cu_1 =
0.00000 1.80500  -1.80500 1 cu_1
0.00000  —1.80500  -1.80500 1 cu_1
3.61000 0.00000 0.00000 1 Cu_2 Plot k.weight and options
-3. 61000 0.00000 0.o00000 1 cu_2
0.00000  3.61000  0.00000 1  cCu 2 #0081 020580
0.00000  -3.61000 0.o00o00 1 cu_2 N e ———
0.00000 0.00000 3.61000 1 cu_2 —
0.00000 0.00000 -3.61000 1 cu 2 Fisting | Reslpmit =
3. 61000 1.80500 1.80500 1 cu_3 B window
Run Feﬁ: . -3 A100N 1.ANENN T.ANSNN 1 w3 i T e
Rimniry: |0 Hmax:lB_
Run Feff qmir: ID_ qmas: IT

Importing atoms.inp file ... donel

> Click on Run Feff button




Theoretical Model%

Running Feff e S

Text messages during Feff calculation

Artemiz palettes - 0] x|
| et | i | e | 2 | s | st |
Messages from Artemis Save huffer to file | Dismiss |
Feff 6L.0Z —
Cu 222 i
Calculating potentials and phases. ..
free atom potential and density for atom type 1]
free atom potential and density for atom type 1

owverlapped potential and density for unigque potential
overlapped potential and density for unique potential
muffin tin radii and interstitial parameters

phasze shifts for unique potential 1]

J o
Artemis Palettes

o Ifeffit: Shows the interface from Artemis to Ifeffit. Artemis is just a nice interface to Ifeffit.
Ifeffit does the work!

Results: Shows the results page from a fit of the theory to the data.
Files: Shows data files.

Messages: Shows output from Feff.

Echo: Shows entire message from Artemis Echo area

Journal: Useful place to make notes.

o Properties: Notes about the current project file.

0o 0O 0 O

O



Fett paths:

Artemis

feffXXXX.dgtx

Theoretical Models}

2  (FEFF) W

Feff paths

File Edit| GDS Data FEFF Paths | Plot Settings Help‘
Current project:
== i
Interpretation of the FEFF calculation Data & Paths
# TITLE Cu 222 = Guess, Def, Set -
# __aan
# Central atom: Copper (29) K edge energy = 8379
# The central atom iz denoted by thisz token: [+]
# Cluster size = 7.0 Angstroms, containing 135 ato SIS
# Curved wave criteria = 2.5. I feffl002.dat
# Cutoff angle for forward scattering is 20 degres | feff0003.dat
q degen reff A f= scatterin ath B i i Voo Dol
e = S L feff0005.dat
ooo L T o2 Lod. 00 v LT] ST TT]
0o0Z & 3.610 22.98 : [+] Cu 2 [+] — feffl006.dat
o023 48 3.829 10.5% ¢ [+] cu 1 Cu 1l [+] fof007 dat
D004 48 4.358  B.65  : [+] cu 2 cu 1l [+] | fof0008.dat
D005 24 4.421 55.40  : [+] cu 3 [+] A TS
D006 48 4.763 10.62 : [+] Cu 1 Cu 1 [+] S Tefitli. dat
0007 96 4.763 21.84 : [+] Cu 3 Cu 1[4 — fefil010.dat
0DO08 12 5.105 18.93 @ [+] Cu 4 [+] =
N R— g, 105 B. a6 Tl T] ou T cu_ T [+]
0010 24 5.105 43.72 1 : [+] cu 4 cu 1 [+] | Plotqg
0011 12 5.105 8.20 1 : [+] cu 1  [+] cu 1 - -
001z 12 5.105  3.56  : [+] Cu 1 [+] cu_1 Plot k-weight and options
D014 12 5.105 32.79 2 : [+] cu 1l Cu d4 Cul S0 %1 652 83 8w
D015 48 5.105  3.26 : [+] cu 1 Ccu 1l Cu l R B ——
0016 48 5.292  4.14 : [+] cu 3 cu 1l  [+] otin '4”9”““3
ools 48 5.292 4,09 HENE | Cu_3 Cu_2 [+] Flat in q; Feal part —l|
D020 96 5.698  2.73 : [+] cu 3 cu 1l  [+] ———
D021 48 5.698  4.80 : [+] cu 3 Cu 3 [+] e

4

Legend: Single scattering paths

Caollinear multiple scattering paths

=

krnir: |0 kmax: |15
Rrrin: |0 Firnax: |6
qrir: |0 gmax: |15

Degen: Degeneracy of the

path (number of identical atoms
for single scattering path)

reff: Inital half path length (bond
length for single scattering path)

dMpP. Estimate of amplitude of
path relative to first path.

fS: Number of forward
scattering events.

scattering path: atoms

scattering photoelectron, [+]
symbol represents core atom.

»Click on feff0001.dat in the Data & Paths list



Path Description

Feff calculation

Model theory to data}

3 (IFEFFIT)

use or not?

Path description

parameters

Artemis =10O] =l
File Edit| GDS Data FEFF Paths | Plot Settings Help n
Current project:
Path Description Fit
FEFF calculation FW | Data & Paths
M Include Teff0001.dat' in the fit Guess, Def, Set -
B cul10k.chi

W Make this path the default after the fit?

— Feff0007 dat: [-JCu_1 [+] [S5]

rleg=2.5527

2 legs Reff=2.5527 amp=100.000 degen=1Z2

leg 1: 0.00000 1.80500 -1.80500 1 cCu
rleg=2.5527 beta=180.000

leg Z2: 0.00000 0.00000 0.00000 O Cu

beta=180.000

— Path parameter math expressions

label: |

N1z % S02: [ame_2

EQ: e0_2

delR: |deh_2

sigma”2; ss_2

Ei|

2rd: |

Ath: |

=== =2

- feffoo01.dat

— feffl003.dat
I feffl004.dat
— feffl005.dat
I feffl006.dat
— feffl007.dat
I feffd00G. dat
— feffl009.dat
— feffd010.dat

| Plotg

Plot k-weight and options

S0 &1 &2 &3 & Ly

Flot in A: Magnitude ~ — |
Flat it q: Real part — |

W window
krnit: |0 kmax |15
Fimin: |0 Rmasx: |6

qmitr: |0 qmax |15




‘The EXAFS Equation

lPhotoeIectron

with each path written as:

N;S,2)F(K) ¢i(K) c;? A(K)
R, + AR
EO

Parameters often determined

from a fit to data

N. degeneracy of path

S, passive electron reduction factor
E, energy shift

AR change in half-path length

Feff calculates the theoretical scattering Giz mean squared displacement
amplitude F(k) effective, hence the name Feff.

Theoretically calculated values
F.(k) effective scattering amplitude
o,(k) effective scattering phase shift
M(k) mean free path

R, initial path length




Path Parameters

To produce a theoretical

Artemis

Model theory to data}

3 (IFEFFIT) m

i

=101

model each path must

File Edit|GDS Data FEFF Paths | Plot

Settings Help

have a value for each of

these parameters.

Artemis makes a guess for
these expressions.

These values can
originate from numbers or
math expressions.

Parameters often determined
from a fit to data
S02 passive electron reduction factor

L —
<

N degeneracy of path

EO energy shift <=
delR change in half-path length«—— |

sigma”*2 mean squared displacement

Current project:
Path Description Fit
FEFF calculation | FEFFZ Data & Paths
B Irclude Teff0001.dat' ir the fit Guess, Def, Set 2
B Make this path the defaul after the fip || & CU010%-chi
— feff000 dat: [#Su 1 [+] (55] | |- feff0001.dat
2 legs RefSf=2.5527 amp=100.000 degen=1Z2 .
leg 1: 0.00000~ 1.80500 -1.80500 1 Cu e IlEk:
rleg=2. 552" \peta=180.000 — fefll004. dat
leg 2: 0.00000 0. 0000 0.00000 O Cu — feffl005. dat
rleg=2.5527 bet¥ElE50. 000 L fefMO0G.dat
— Path parameter math exprezsions [ UL
I feffl008. dat
— feffl009.dat
L feffd010.dat
label: | —
N[z X s02famez | e
E0: |eD_2
/delR: [den_2 Plot k-weight and options
1 5igma”2:|ss_2 &0 &1 &2 &3 & w
| / Ei: | Plotin R: Magnitude — —1 |
3| Plat i q; Realpat — |
4th: I W window
krnir: |0 kmawx |15
Rmin: |0 Rmax: |6
qroitr; |0 qmax |15

> Click “Guess, Def, Set” in the Data & Paths list



EXALS parameters

Artemis

Guess: Optimize parameter in fit.

Def: Define a parameter to a given
value but re-evaluate it during the fit

Set: Set a value to a given value.
Determine value once.

SKip: Do not use this parameter.

Restrain: penalty that can be
added to the fit.

Define: Define parameter
to value given.

New: Make a new
parameter.

Grab: Set the value to the
best-fit value from the fit.

Discard: remove
parameter.

Hide: Hide editing area

4
St

N

ructural Parameters

File Edit| GDS Data FEFF Paths | Plot

Current project:

| INa.me IHath Expression |

He

1 o osmp 2 1
@ d: e0_2 u]
3 s: delr Z 0
4 s 2 0.003
5 r: resl 0.001

—I Name of parameters
that YOU have created
to define the required
values for each path

Fit

': Residual
8- FEFF2

I feff0001.dat
I feff0002.dat
I feff0003.dat
I feff0004.dat
I feff0005.dat
I feff0006.dat
I feff0007.dat
I feff0008.dat oo
I feff0009.dat -

Plotk | PlotR | Plotq

Plot k-weight and options

@0 &1 &2 &3 &

4

Selected parameter

[rest = |0.001

& Def & Set @& Skip @& Festrain

'|i & Guess

I Define | New | Grah | Discard | Hide

res’:

Flot in R: kM agnitude =l |
Flat in q: Fieal part — |

W wWindow
kmin: | @ kmax |15
Rrair: |0 Rmax: |
qrir: |0 qras: |15

»>Click “Fit” to optimize these values



4 D
Structural Parameters

Fit Results L1
P B [=/ 29 4

v | e | e | s | v | s | e |
Results from the last fit Raw log file —-| Save | Dismissl

-

Project title : Fitting culllk.chi -
Comment H
Prepared by
Contact :
Started g 12:18: 23 on 9 June, 2004
Thiz fit at : 15:57:04 on 9 June, 2004 Ll
Environment : Artemis 0.7.004 using Windews 2000, perl 5.00&001, 1
Independent points = 16. 187500000
Munkber of wariables = 4. 000000000 G | z z T
ik Graphics Window #1 - [: - I:I|X
Chi-square = 955.350319913 i dabbaliiadba il L : x|
Reduced Chi-square = 78.633872403 File Edit “iew Mode Window Options Help
R-factor = 0.010592234 -7 x|
Mesazurement uncertainty (k) = 0.001277752
Measurement uncertainty (R) = 0.003818585
MNumber of data =ets = l.000000000 dolg get O in R apoce
T T T T u -
— cul1Qk.ghi 2
- r = FE ]
Gueszs parameters +,/- uncertainties:
amp_Z2 = 0.B8622830 +/ - 0.0548380 (1.0000) |~
el =2 = 4.8386140 +/ - 0.5z48660 (0.0000) .
delr =2 = —-0.0080340 +/ - 0.0032900 (0.0000) ; e |
g3 2 = 0.0031400 +/ - O.0004780 (0.0030) % e
A =
Corrglations between variakles: Initial guessed value
-—> 0.8842
Your parameters . %> 0.7957 s
All other correlations are below 0.25 Rk

-
4 | »

» Scroll down



Fit Results

The value used for
each EXAFS
parameter for each
path included in the fit.

4 D

Structural Parameters

Artemis palettes -0l x| 06}3—6 ?O
et | et | e | e | s | | |
Results from the last fit Riaw log file —-| Save | Dismissl
=
===== Paths used to fit culllk.chi 2
FEFFZ: feff0001.dat
feff = ENV IFEFFIT DIR “horae'\stashlartemis. project. 0hdatal
id = reff= 2.5527, degen= 12.0, path: Cu->Cu->Cu
r = 2.5446686
reff = 2.552700
degen = 1Z. 000000
s02 = 0.862283
el = 4.838614
dr = —-0.008034
sz = 0.003140
FEFF=: feff0O00Z2.dat ..
faeff = ENV IFEFFIT DIE “horae'\stashlartemis. project. 0% datal
id = reff= 3.6100, degen= 6.0, path: Cu->Cu->Cu
r = 3.601%68 =
reff = 3.610000
degen = g. 000000
=02 = 0.862Z283
el = 4,8385614
dr = —-0.008034
ss2 = 0.00z140
FEFFZ: feff0003.dat ..
feff = ENV IFEFFIT DIR “horae\stashlartemis. project. 04 datal
id = reff= 3.8290, degen= 48.0, path: Cu->Cu->Cu->Cu
r = 3.820966
reff = 3.82%000
degen = 45. 000000
s02 = 0.862283 =
4 »




‘ Example 1: Aligning data and theory _

000,
o’o%’o;
J [ Crystal structures| “°# °#'®

1 (Atoms) J e

ATHENA - Theoretical Models
Sreereene ¢ EKAE?__DA'#R AMNALYS|S W
v > : N

( Absorption data




SnO, first backgroun
Athena

-1o] x|
File Edit Group | Plot Mark | Data  Align  WMerge Diff Analysis Settings  Help
Project ‘ Data groups
Current group sno21091_copy F  sno2108t
File: ‘FfDucumemsandSetlingsi’ake\lnyyDucumemsfSim F  sno21009t
¥ sno2110t
z s o] Edge K o
M snoZ
Background removal T sno2109t_copy

E0: |2s193.21 X| EOshit: |0 Rbkg: |1 X|

Standard:  MNone — Background:  Autobk —IJ
k-weight: 1 Edge step I1.0339 W fix step W@ flatten

Pre-edge range: [-egz.ze8 x| 10 [-a0 |
Mormalization range: ~ [100 %] to [1128.09 x| =
Spline range: ki |D.5 * |17.954 | Plot current group in

EESENE

E o952 x| o [1228.134 X|

Plot marked group in

Spline clamps:  low Mane —l‘ high:  Strang —l‘

Forward Fourier transform Platting options

k-weight: ll— dk: 2 window type kaiser-bessel — E | K | R | q | Ctack | Ind | o |
k-range: |2 % to |17.954 x|

Phase correction: W off

& chitkthw @

& chi @«
Backward Fourier transform & chitk &
dr. |0.5 window type:  kaiser-bessel —i & chirloo -
R-range: 1 x| o |z x|
I I & chitl'd L}
Plotting parameters W Window

plot multiplier: |1 y-axis offset: [0 e | @ krnay: 118

plotting in k-space from group “sno2108t_copy' ... donel

EO is somewhere on the edge
Using default parameters

=B}

le )

removal from

sno2 109t _copy

—7r— T 7T
o

e b

=l

[

'I__ -
[ T S SR
29000 291040 29200 Z9 300

zno2 109t _copy




it of first Shell

Artemis palettes

e | e | o | e | | s | s |

Results from the last fit

=]

Project title Fitting sno2l09t copy.chi

Faw log file —l| Save | Dismissl

Set parameters:
<

Comment

Prepared by

Contact

Started 10:50:27 on 11 June, 2004

Thiz fit at 10:54:19 on 11 June, 2004

Environment Artemis 0.7.004 using Windows 2000, perl 5.00s001,

Independent points = §.500000000

Number of wariables = 3.000000000

Chi-square = 48090, 666025647

FEeduced Chi-square = 8743.757471972

R-factor = 0.0Z271%2100

Measurement uncertainty (k) = 0.000172738

Measurement uncertainty (R) = 0.000565982

Number of data sets = 1.000000000

Guess parameters +/- uncertainties:
=00 = 6.2097070 +/ - 1.5026480 (0.0000) §
delr = =0 U557 20 = 0. Oolstyel UL aodry
ss = 0.0016360 +/- 0.00115%0 (0.0030)

o

EO could be smaller

Background needs to be adjusted

byl

(R (A%

.=

1.5

daola =et 0 in R space

= snod 108 _capy.C
— i

R (E)

data =et 1 in k spoce

—

"l ena2 104

l_copy.c



Create first shell model with EO=0

File Edit |GDS Data FEFF Paths | Plot Settings Help|
Current project:

T ol s .~ doto set 1 in k spoce
1 s5: amp 1 T T T T T T T T T T
2 s:e0 O

Data & Paths L [ S T enp 10d oo Py

Guess, Def, Set i =
3 s: delr -0.023372 (0.015076
"""""""""""""""""""""""""""""""""""""""""""""" B sno2109t_copy.chi

4 35: 33 0.001636 (0.001159 } =

Fit

Residual
o FEFFO
L fefioon1.dat

byl

Plotk | PlotR | Plotq

Plot k-weight and options
(60818283 8

— Platin R tagnitude —

L

k (&N

Guess Def et Skip Restrain (it l— kmav:: IT .
NN T T B Data and theory are not aligned

Plotting in k space donel

Set parameters to their best-fit values by using the Grab button.
Change all parameters from guess to set.

Set E0=0.

Run the “Fit” again to produce the theory with zero for EO.



Background corrected and energy aligned

by using theory

A = =10l x|
File Edit Group | Plot MarRIData Align  Merge Diff  Analysis Settings  Help
| Project | Data groups
Current group sno2103t_copy I sno2108t o
File: |F!Dm:umams and SettingsfskellyMy Documents/Sim I 5no2109t E
= sno2110t E
Z Sn — Edge: K =
= sno2 a a
ac groun removyl # sno2109t_copy
29199 %| JED shift Rbkg: x| W =no2109t copy_fit
Standard:  sno2109t_copy_fit —l| I Background:  Autobk —IJ
k-weight: |1 Edge step: [1.03 W fix step B flatten
Pre-edge range; [Fzee.zas x| -
Mormalization range 100 X to e
Spline range K lT_I to Yot current group in
E [oesz % 1 L
Spline clamps:  low:  Naone —l‘ high:  Strong —l‘ Elolmatkadlyioulin
E k R q
Forward Fourier transform Platting options
k-weight: 1 dk 1 window type hanning — E | K | R | q I Stack I Ind | PF |
k-range 2.159 X to |15.c|73 b
& chitktkw @
Phase correction: W off
& chi [
Backward Fourier transform & chitk -
dr: 0.5 window type kaiser-bessel — & chitlo? -
chl
R-range 1 X to |3 |
& chitk'3 L]
Plotting parameters W VWindow
plot multiplier: |1 y-axis offset: |0 Kmin: [0 Lrna l18— i
|
cf,
-—
—
=
—
-
=L

Read the theory into Athena
Select your data and use the theory as a standard

Adjust EO so that the data and theory are aligned at Ioev Kk values5

sno2 109t copy

-
e b
ok -
I J
TF -

L R R D B ]
290040 29100 29200 25300

E {av)
Data and Theory Allgned
o Cll murked grups
o[ ' —] 3n021(}9t_mpy
— =he? 109 _copy_

o
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o -

| 1 | 1

o 15
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Fit to first shell with background adjusted

Artes palettes
o | o oo | |

Results from the last fit

Artemis

File Edit| GDS Data FEFF Paths | Plot

=10l
Settings Help ‘

Current project:

Operational Parameters

nites Data & Paths

Athena data file -- Athena version 0.8.028 = pe
. _ . Guess, Def, Set

Saving sno2l09%_copy (group=sno_ceo?l) as chi( i St Mt
Element=8n Edge=K = sno2109t_copyth.chi !

Background paramsters — Fit ‘
E0=29199.000 Eshift=0.000 Rbkg=1.000 " Residual

< | JJ - FEFFO

Data file [sno2108t_copyth.chi

| L feffoo01.dat

F Include "sno2108t_copyth.chi®in
F Plot "sno2109t_copyth.chi* after
W Fit background?

krange [2273 X

15.948
lweight

Project title
Comment
Prepared by
Contact
Started

Thig fit at
Environment

R-range [os7 X to [t
Fitting s

kvindow _arivy —

Fitting space R — Minimum
10:50:27
11:03:47 Path to use for phase corrections

Artemis 0

—

Epsilon

Chi-square

R-factor

Independent points
Number of variables = 3J.000000000

Reduced Chi-square =
Measurement uncertainty (k) =

Measurement uncertainty
Number of data sets

Running fit ... donel

B loy=1 MW lw=2 W low=3 M other kweight

the fit?
the fit?

X odk

X dr Jos
Ryindon _arivy —

Plot k-weight and options

&) &1 &2 &3 & kw

reported correlation |05 e R ————

None —I Floting  Reslpat  —t
W window

kmin: [0 kmaw [18_

Amrc [0 Amac[6

qrin [0 qmaw [15

= 131=26. 4635367550
2386. 629812282
= 0.008770623

Guess parameters +/- uncertainties:

0.000168337

(R) = 0.000551370

= 1.000000000
= 3.1680640 +/ = 0.9191780 (guessed as 3.168135 (0.92191%
= -0.0053310 1= 0.0087660 (guessed a=z -0.005331 (0.008%
= 0.00z20440 i = 0.000&6480 (guessed a=z 0.002044 (0.00064

(R (A7)

kylkd

a5

e
o
I

dala set O in R space

— =na2104t_ca pyth
— Fy '

k(A

data =et 1 in k =pace

— =ne2103

— il

1]

10
k{&"

Read the chi(k) data back into Artemis and fit the first shell

t_copyth



‘ Example 2: Modeling a metal-oxide (SnO,)
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Example 3: Modeling a metal-oxide (SnO,)

Compare the sum of all 69 paths to the data

Plotting in k space ... donel

: =L
Flle Edit| GOS Duwe FEFT Pahs | Plot Settings Help
Current project:
T  ——
SRR i Data & Paths |
2 mrE0 0 - -
3 s: delr O .‘,,;'}‘\L,im.s.! ........ .\j
4 === 0.000 B
|- Fit
n
Artemis =10f ]
File Edit|GDS Data FEFF Paths | Plot Settings Help
Current project:
i Data & Paths
Artemis extracted data file —— Artemis versioc = Def, St =]
** /fhome/skelly/Xafs/8n/8n-zeolite/2second.pr | |[.... 177 AU
** fhome/skelly/Xafs/8n/8n-zeoclite/25econd. pr B ch I
** /home/skelly/Xafs/8n/8n-zeclite/2second. pr i Fit |
[ Residual —
] I _'l_I B- FEFFD
Data file [chich | feff0001.dat
feff0002.dat
I Include "chi.chi" in the fit? fefl0003.dat
' Plot "chi.chi" after the fit> feff0004.dat
- Sehected parat W Fit background? feffD005. dat
I feffl006.dat
= krange Rz xl o [E Xl dk 2 fefi007.dat
feff0008.dat
Define kweight B kw=1 B kw=2 B kw=2 B other k weight e “
feff0009.dat _
Flolling = k g Rrange [1 X to [3 Xl dr [m
kwindow  KaiserBessel —i Rwindow  KaiserBessel —i Plot k-weight and options
Sus1 8283 8|
Fitting space R — Minimum reported correlation  |0.25 PlotinR: | Magritude —
Path to use for phase corrections None —t Ploting:  Realpat  —
W window
Epsilon
B krmin [0 ke [15
Rnire [0 Amax:[10
amin: [0 amax [15

(R (A%

kylkd

i
]

0.2 L)

0.1

0.4

daola =et 0 in R space

R (E)

data =et 1 in k =pace

= -::hil.i:hi
- F |
a8 10
— chi.chi

— il

12



How many paths are required?

(R (3723

RelxiRy] A7

Minimum amplitude 5%
30 of 69 paths

dala zet O in R space
T T T T

h T T =

=] — chi.chi
- il

M

L=

(5]

[=]

(=] . —

a 2 4 & B 10
R (B)

o dal. L3 in R sp

L] — chi.ch
- il

N

]

-0.2

All data is present in model

Minimum amplitude 10%
18 of 69 paths

dala =zet O in R s p
T T

h T T =
=] — chi.chi
- il
M
L=
a
tac
_ (]
g [=]
e
)
- e
a 2 4 & B 10
R (B)

0.2 0.4
PSS E——
=]
g
4o

117

-

=5

o

EX

1 1

RelxiRy] A7
-0.2 la} .

missing a little of the data

Minimum amplitude 15%
8 of 69 paths

dala =t O in R space
T T T T

= th‘,chi ]
—

(R (A7)
a2 Q.3 0.4

0.1

k(&)

dala =et 0 in R space
T T T T

T chichi

0.4

0.2

RelxdRy] (372

-0.2

ZRE]

missing a lot of the data




Models to consider:

Ar:

o Symmetric expansion term: Alpha * reff.

o Grouped depending on distance and atom types
o Related to unit cell dimensions

AE:

o Energy shifts that depend on atom type

o One energy shift for all paths

o Two energy shifts, one for first shell and another for all other shells

o2:

Grouped depending on distance and atom types.

Use a Debye or Einstien model, with one or more characteristic
temperatures.

o Each shell with independent value.

o Separate structural disorder from thermal disorder components.
S02:

o One S02 for all paths.

o Approximate S02 from standards.

N:

a
a

Determined by the crystal structure.

a
o Fit a data series were N is expected to change.



The Model for SnO, data

Ar: symmetric expansion term: Alpha * reff.

AE: Energy shifts that depend on atom type:
a The first shell; Eo1,

o All other oxygen scattering events: Eo2

o All tin scattering events: Esn

o?. Grouped depending on distance and atom
types.

S02: one for all paths.
N: determined from the crystal structure.



Final Model for $nO,

Path N reff AR o AE
Sn-01 4 2.0519 | Alpha-reff c?o1 AEo1
Sn-02 2 2.0567 | Alpha-reff %201 AEo1
Sn-Sn1 2 3.1864 | Alpha-reff o'sn1 AEsn
Includes all the Sn-03 4 3.5906 Algha-reff 6?03 AE02
Sn-Sn2 8 3.7093 | Alphareff  o%sn2 AEsn
atoms shown here Sn-Sn2-01 8 3.9090 | Alphareff o?sn201 0.5-AEsn+0.5-AEo1
Sn-Sn2-02 8 3.9090 | Alphareff  &?sn201 0.5-AEsn+0.5-AE01
Sn-05 8 4.2414 | Alpha-reff c?05 AEo02
Sn-Sn3 4 4.7373 | Alphareff  o?sn3 AEsn
Sn-07 8 4.8006 | Alpha-reff c?o7 AE02
Sn-Sn4 8 57092 | Alphareff  o’sn4 AEsn
Sn-Sn5 8 5.8365 | Alphareff  &°sn4 AEsn
Sn-Sn5-01 8 5.8405 | Alpha-reff c’snd 0.5-AEsn+0.5-AE01
Sn-Sn5-04 8 5.8405 | Alphareff  o%sn4 0.5-AEsn+0.5-AE02
Sn-01-Sn5-01 4 5.8444 | Alphareff  &°sn4 0.33:AEsn+0.66-AE01
Sn-04-Sn5-04 4 5.8444 | Alphareff  o?sn4 0.33-AEsn+0.66-AE02
Sn-Sn6-Sn1 4 6.3728 | Alphareff  o%sné AEsn
Sn-Sn1-Sn6-Sn1 2 6.3728 | Alphareff  %sn6 AEsn
Sn-Sn7 4 6.6995 | Alphareff  o?sn7 AEsn
Sn-Sn7-02 4 6.6995 | Alphareff  o%sn7 0.5-AEsn+0.5-AE01
Sn-Sn7-06 4 6.6995 | Alphareff  o’sn7 0.5-AEsn+0.5-AE02
Sn-Sn7-06-02 4 6.6995 | Alpha-reff  o°sn7  0.33-AEsn+0.33-AE01+0.33-AE02
Sn-06-Sn7-02 4 6.6995 | Alpha-reff  o?sn7  0.33-AEsn+0.33-AE01+0.33-AE02
Sn-02-Sn7-06- 4 Alpha-reff  o%sn7  0.25-AEsn+0.50-AE01+0.25-AE02
02 6.6995
Sn-06-Sn7-06- 4 Alpha-reff o’sn7 0.25-AEsn+0.25-AE01+0.50-AE02
02 6.6995
Sn-Sn8 8 7.4187 | Alpha-reff o’sn8 AEsn
Sn-Sn8-Sn2 16 74187 | Alphareff  &%sn8 AEsn
Sn-Sn2-Sn-Sn2 8 7.4187 | Alphareff  4-6%sn2 AEsn
Sn-Sn2-Sn8-Sn2 8 74187 | Alphareff  o%sn8 AEsn
Sn-Sn9 16 7.6578 | Alphareff  o%sn9 AEsn

= One S02-value was also determined in the fit.
= 30 paths used in final model.

= There are a total of 18 parameters in this model and 56 independent points in the
data.
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Fvaluating tit Results

Typical values for EXAFS parameters

Artemis palettes =]
Ar: lessthan 0.5 A  SEEEEEEEN==
Results from the last fit Fawlogfile —! SavelDismissl

E . I Project title : Fitting chi.chi =
AE: less than 10 eV |emi
. Prepared by : sgkelly@little.er.anl.gow
Contact 5
Started 3 09:258:09 on 11 May, =Z004 b
2- O 003 t O 020 A2 Thi=s fit at : 14:34:33 on 11 June, =Z004
G . . O . Environment i Artemis 0.7.004 using Windows 2000, perl 5.006001, Tk f
L]
802 O 70 to 1 10 Tndependent poimte = 56.5810546588
. . . Nunber of wariables = 18.000000000
Chi-square = 17173.011916455
Reduced Chi-square = 445,11514%9278
R-factor = 0.00%9620226
Measurement uncertainty (k) = 0.000131%921
Measurement uncertainty (R) = 0.000425961
Nunker of data sets = l.000000000
Zuess parameters +/- uncertainties:
amp = 1.0730830 +/- 0.0234380 (1.0731)
eol = 3.4103%70 +/ - 0.2153030 (3.4017)
asn = Z.7078840 +/- 0.5056810 (2. 6664)
a0l = 5.0721730 = 0.8724580 (5.0268)
alpha = -0.0000610 +/- 0.0007560 (—0.0001)
szol = 0.0034=00 +/ - 0.0002240 (0.0034)
ss502 = 0.0203500 +i = 0.0071200 (0.0203)
sz04d = 0.0066190 = 0.00Z2170 (0.0066)
=206 = 0.0066140 +/- 0.0036570 (0.0066)
sssn2ol = 0.0039%550 +/- 0.0012540 (0.0040}
sssnl = 0.0037940 +/ - 0.0003000 (0.0038)
szsnd = 0.0054140 +/- 0.0002360 (0.0054)
szsnd = 0.0070590 = 0.0013320 (0.0071)
szsnd = 0.0076870 +/- 0.000&6680 (0.0077)
sssn5 = 0.00892770 +/ - 0.00292150 (0.0090})
s=ssn6 = 0.0085650 +i = 0.0022060 (0.00686)
szsn’ = 0.008%890 = 0.001s540 (0.0086)
szsnd = 0.0107550 +/- 0.0041580 (0.00986)




Example 3: Determining 229 shell atom
type and number

Uranyl in equilibrium with a mixture of Fe-oxides and
different microbial components.

Possible second shell atoms, O, C, P, Fe, U.
30-50 combinations of these atoms were tested.

Three of these tests are shown here:

o CandFe, S 'fll” marked groups
o P andFe,

o Fe and Fe

felrm2

k ¥(K) (&)




-
T@St data fOf C anc Fe Sheﬂs S —
ad A, i % | - i | ' | |
File Edit | GDS Data FEFE Paths | Plot Settings Help L
A .
Current project: II‘.' - =
T T data | &~ |
1 s amp 1 x|
2 s el -0.674272 (1.90848%) Data & Paths | B . | |
3 s deloax 0.022797 {0.003426) Guess, Det, Set i [X flt o)
: 5: ssoax 3 003413 {0_0006303 | o ehichi o - b
5: noeg Fit PR . C | | =
6 s deloeg -0.177325 (0.016833) . "".il ' = P
7 s ssoeq 0.008356 {0.001185) a2l | [N [
8 s ono 3 - FED na? | Ls-,é
5 s dele O feffo001.dat ban A F e A |
10 s: sse 0. 003 FefFOD02 dat m
1 B 1 feff0003.dat — -+ e -
12 delop 0 feffo004 dat [N c: B oo F
@ s 0 feffo005.dat LF._é d
14 nfel 1 FRfFNNE Aat i I =
15 delfel 0.042653 {0.037475) ; - I
16 ssfel | 0.013930 {0.005037) B
17 s nfe2 1 - -
Plot k- ht and opti -
18 s: delfe? -0.176174 (0.052167) slal 1l D"'! | LI
19 s: ssfe? 0.012587 {0.005528) w01 #2003 s ke = L
Piolin R:  Magnitude -| L | !
v Plot in q: Real part —-| B ':' 2
Selected parameter i Window
et - |0.003413 (0.000630) kmin: [0 kmax: [15 (] fﬂhﬁ&-ﬂﬁ-ﬂ:—::—:—.d
~- Guess ~ Def & Set ~- Skip ~~ Restrain Rmin: [0 Rmax: [0 'D E 4 E E .I 'D
Define | Hew | Grab | Discard Hide gmin: [0 qmax: 15
uott\ng inFspace ... done! =|] H [:ﬂ,::'

Place C and Fe shells in a

Results fram the last fit Column view -| Save | Dismiss (14 ”
R-factor for this dara set = 0.02187% H goo Spo
path degen amg sigman? 20 reff delta R R
"FEFFQ: £off000l.datc" 1.00000 2.00000 0.00341 -0.87437 1.75510 0.02280 1.77730 D Set aral I leters — | IO
"FEFEQ: feff0003 dar" 1.00000 4 00000 0.00836 -0.67437 2.46160 -0.17733 2 25428
"FEFFQ: feff0005 datn 1.00000 300000 0.00300 -0.67437 2.85250 0.00000 285250 . .
"FEFFQ: feff0005.dat" 1.00000 2.00000 0.01365 -0.67437 j.slozo 0.04552 3.55578
"FEFFQ: £off0003 . dacn 1.00000 2.00000 0.00683 -0.67437 3.51580 0.04553 3.356138 I Il I
"FEFFQ: feff0010 dat" 1.00000 200000 0.00341 -0.67437 3_51580 0.04553 £

56133
WFEFF3: feff0005 dat (ifeffit group = feffi_gin 1.00000 1.00000 0.01259 -0.&7437 3.52570 -0.17617 3.34953 J

R s waanwme o monitor results and fit
spectra




‘ Fit Results using C and Fe shells

c2-values -
L]
Ly
|
Dist o
IStances +
—
Coordination | - =
AE-value -
lad Artemis palettes
et | s | essaes | Eco | el | ropres |
Results from the last fit
R-factor for this data set = 0.00168 Al
path degen arn sigmanz el reff delta R E
"FEFFO: Eeff0001.dat" 1.00000 2.00000 0.00367 -5.43947 1.75510 -0.00547 1.74%63
"FEFFO: Eeff0003.dat" 1.00000 4 TFIE13 0.00%935 -5.43947 2.46160 -0.22032 2.24127
"FEFFO: Eeff0005.dat (ifeffit group = feff0 &) 1.00000 24.16%06 0.02572 -8.43947 2.85230 -0.0001& 2.85234
"FEFFO: Eeff000&.dat" 1.00000 2.00000 0.01470 -5.43947 3.31020 -0.010%94 3.49%926
"FEFFO: Eeff0005.dat" 1.00000 2.00000 0.00735 -5.43947 3.31580 -0.010594 3.50487
"FEFFO: E£eff0010.datc" 1.00000 2 .00000 0.00367 -5.43947 3.31580 -0.01054 3.50487
"FEFF3: Eeff0005.dat (ifeffit group = feffi 61" 1.00000 102.7&573 0.064539 -3.43947 3.32570 -0.26680 3.25850
rath ei 3rd 4th dphase =
___________________________________________________________________________________________ .
E =




Test data for P and Fe shells —

File Edit [ GDS Data FEFF Paths [ Plot Settings Help B
Current project:
T i
1 50 amp 1
2 s oel -0.674373 ¢1.308438) Data & Paths |
3 s: deloax 0.022737 (0.003426) Guess, Def, Sef ;-S
4 s szoax 0003413 (0.000630) B chichi
5 s onoeq 4 Fit
£ 5: deloeq -0.177325 {0.016833) .
Residual

7 s: ssoeq 0.00835E (0.001135) eSIcls
] no 3 ' (il
3 4l 0 Bl- fEFFT —
i0 EE 0. 003 FefFO001 dat L]
11 s:np 1 feff0002 dal |
T ] feffD003 dat o)
13 =: =sp 0.00%] Feffo004.dat
i o 1 FafFNNS Aat ] —_
15 delfel 0.04265% (0.037475) (was
16 zefel 0.013930 (0.005037) h ;
17 =: mieigg 1 Plot k-weight and options
18 s delfe2 -0.176174 {0.052167)
19 s: ssfez  0.012587 (0.006528) w1 #2103 o ke

Plot in R: Magnitude -

Plotin q: Real part  —~

Selected parameter 1 Window

fred |- o kmin: [0 kmax: [15

- Guess - Def 4 Set < Skip -~ Restrain

Rmin: |0 Rmax: |10

Define | Hew | Grab Discard HEs gmin: |0 gmax: [15

] Flotting in r space ... dong! u

R (4}
Place P and Fe shells in a
“good” spot

g o set parameters — no

1 2 o 1 [s] 1
"FEFFO: £eff0003.datn 1 4 0.00836 -0.67437 2 o 2
'FEFFO: £eff0008.dat" 1.00000 2.00000 0.0136e5 -0.67437 i.5l020 0.04559 3.55573

1 2 o 3 o 3

1 2 o 3 o 3

1 1 o 3 1] 3

VFEFFO: £2Ef0009.dath _00683 -0.67437 . . .
56139 I II l
00000 -0.67437 05550

"FEFFO: feff0010. dat" 00341 -0_67437
"FEFF3: £eff0005.dat (ifeffir greup = feff3 &1 1.00000 1.00000 0.01259 -0.67437 3.52570 -0.17617 3.34953 J

= o e am | emes 1] o monitor results and fit
spectra

Fesults from the last fit Column view ~| Save Dismiss|

D=

R-factor for this data set = 0.03811

=
o
e
Y
o




‘ Fit Results using P and Fe shells

[ T T T T e __
D L
L a2 N
EXAFS Parameters - _ data ',5 :
o2-values - w | fit |z =p>
== P E |
o

Distances +

Fe

elRI (37

Coordination +
numbers

AE-value +

3

path dagearn amg sigmanz el raff delta R R
WFEFFO: feff0001.dat" 1.00000 2.00000 0.00325 1.50857 1.73510 0.0315% 1.7866%9
"FEFFO: feff0003.dat" 1.00000 3.91215 0.00828 1.50997 2.46160 -0.16189 2.20971
WFEFFO: feff000&.datn 1.00000 Z.00000 0.01301 1.50887 3.51020 0.06318 3.57338
WFEFFD: feff0009 datn 1.00000 2 _00000 0.00&650 1.50897 3.51580 0.06318 3.5TE96
WFEFFO: feff0010.dat" 1.00000 2.00000 0.00325 1.50887 3.51560 0.06316 3.57654
"FEFFl: feff0008.dat (ifeffit group = feffl &) 1.00000 0.47662 -0.00067 1.50997 3.05550 0.02080 3.07640
WFEFF3: feff0005.dat (ifeffit group = feff3 61" 1.00000 0.28757 -0.00021 1.50997 3.52570 -0.llese 3.40884

path ei ird dth dphase J
WFEFFO: feff0001.dat" 0.00000 0.00000 0.00000 0.00000 i

= ==




File Edit [ GDS Data FEFF Paths [ Plat Settings Help
Current project: -
¥ || [Nene |Hath Expression 15 Fit [ ) I ) I o B
1 = amp 1 |
z g el -0.674380 {1.308506) Data & Paths | nq: B
3 g deloax 0.022737 (0.00342E) Guess, Def, Set ;X Pt o
4 g ssoax 0003413 (0. 000530} B chichi
5 s: noeg @ Fit — s k)
£ g: deloeg -0.177325 (0. 016833) e c
7 g ssoeg 0.0083EE {0.00113E) "-F::F' B
g nc 0 (il |
3 4l 0 FEFET )
10 sse 0 B- fEFF3 —= o -
11 mp 1 feff0001 dal "'I'-'
12 delmp 0 FefFO002 dat : ur r
12 ssp 0 Feff0003 dat it -
B e afel  d FafFNNA dat | I
15 g: delfed 0.042653 {0.037475) | = -
16 g: ssfel 0.013330 {0.005087) o
L= R . ! Plot k-vreight and options
18 g: delfe2 -0.176172 {0.052171} F-:'_'FI |
19 g: ssfez  0.012585 (0.006528) ‘v 0 -1 %2 3 - kw
Plotin R:  Realpart — = L ! L !
“| Poting: Realpart — | 2 4

Selected parameter i Window

M = | kmin: |0 kmax: |15

- Guess - Def 4 Set < Skip -~ Restrain Rmin: [ Rmax: [10

Define | Mew | Grab Discard Hide gmin: [0 qmasx: [15
uotting inrspace ... dong! J
hd Artemis palettes .. ﬁ
Results | Fles | Messages | Ecto | Joumal | R &)

Results from the last fit Column view -| Save | Dismiss |

R-factor for this data set = 0.00&656 A ace e an e S e S In
) (1 b2
path degen anp sigmani =10} reff delta R R a goo Spo
'FEFFO: feff000l. datn 1 2 0.00341 -0.67437 1 0 1
NFEFFO: feff0003.datn 1 4 0.00B36 -0.67437 2 o 2.
NFEFFO: feff0008 dat" 1 2 0.01365 -0.67437 3 0 3.55579 Q Set ara”leters _— no
'FEFFO: feff0003 dat" 1.00000 2.00000 0.00683 -0.67437  3.51580 0.04559 3 . 56138
NFEFFO: feff0010.datn 1 2 0.00341 -0.67437 3 o 3. g
NFEFF3: Leff0005.dat" 1 1 0.01258 -0.67437 3 0 334953 flttln
NFEFF4: Feff0006 dat" 1 1 0.01393 -0.67437 2 0 2. J
o monitor results and fit

B




‘ Fit Results using Fe and Fe shells

) | ! | Ll":rl —
- — I
EXAFS Parameters
o?-values +
H;:.M_H
Distances + )
Coordination | + Pci’
numbers _
AE-value +
[l Artemis palettes
ot | i | Wessaes | ot | doumal | ropetes |
Results from the last fit
phase correction = neone A
R-factor for this data set = 0.00322
path degen amp sigmanl el reff delta R R

"FEFFO: feff0001.dat" 1 2 0.00324 Q 1 0 1

"FEFFO: feff0003. dat" 1. 3. 0.00s65 . 4. 0. 2.

"FEFFO: feff000&.dat" 1.00000 2.00000 0.01285 0.510593 3.51020 0.05460 3.56480
"FEFFO: feff0005._ dat" 1 2.00000 0.00647 0.510583 3 0.05460 3.57040
"FEFFO: feff0010.dat" 1.00000 2.00000 0.00324 0.51093 3.51580 0.05460 3.57040
"FEFF3: feff0005._dat (ifeffit group feff3 gin 1.00000 2. 10627 0.01508 0.81093 3.52570 -0.142885 338271 J
"FEFF4: feff0006._dat (ifeffit group feffd Tin 1.00000 0.39560 0.00560 0.51093 2.50050 0.05323 2.85413

|[Et ]




Multiple data set fit

L d Artemis P R R A rr i,
File Edit[GDS Data FEFF Paths | Plot Settings Help
Current project:  MomefskellyfXafs/U/ECMIaugD3/fitsfartemis.apj
#_I_I Hame Itdath Expression I 21 Fit
i = amp 1
2 g el -0.B74373 {1.908498) Data & Paths ]
2 g deloax 0.022797 (0. 003426} Guess, Def, Set iI
F|t 4 data Sets 4 g ssoax  0.003413% (0. 0006303 felm?
g q: noeg 4
. felml
Use K-Welghts of 1, 2and 3 B o deloeg -0.177325 (0.016833) S
Fit dff tN | f ? g ssoeg  0.008356 {0.001185)
I irreren values 1or § g delfel 0.042653 (0.037475) = rfzm
eaCh data Set 9 g =szfel 0.013330 {0, 0050373 ' FERFTT
. . 10 g delfe? -0.176174 {0.0521673 - FEFFIE
Data series is needed to 11 g sste2 0.042507 (0.006520) - FEFFES
accurately determine the 12 g mfeta 1
number of Fe atoms in the 18 g: nteld 1 o
nd rd 14 g nfels 1 7
2"% and 3™ shells 15 o EEETH 1
15 o OEEN 1 | Plotk | PlotR | Plotq
17 o RS 1 Plot k-weight and options
18 g: nfe2c 1
119 . mfezd 4TI 1 w1 %23 kw
PlotinR:  Realpart |
7| Poting: Realpart |
Selected parameter | Window
5 =l | kmin: [0 kmax: [15
¥ Guess ~- Def ~ 3et ~ Skip ~~ Restrain Rimiin: ID Rimax: |1”
Defnine | Mew | Grab Discard Hide | gmin: ID gmax: |-|5

ﬂ Defined the guess variable nfe2d az 1 u




Modeling a Data Series

b Artemis

File Edit[GDS Data FEFF Paths [Plut Settings Help

Current project: Momesskelly Xafs/UECMIaug03/fitsfartemis1.apj

#_I_I Hame Imath Expression I i Fit

1 5 amp 1.16631

2 s: delosx 0042853 Data & Paths

3 s: zsoax  0.0047 Guess, et Sot i 2

4 5: noeq 3443134 felml

3 5: deloeg -0.103372 felm2

[ 5: ZZ08 0. 0106584

7 s: delf:i 0.030562 felm3

8 s: ssfel 0.005210 fe2mil

9 s: delfez -0.113842

10 =: ssfe2 ssfel

11 =: nfela 0.476033 (0.2}

12 =: mfelb 0.508141 (0.2}

13 =: nfelec 0554804 (0.3}

14 s nfeld 0.G7a0&E 0. &y T 1 ¥

15 =: mfe2a 0.637507 (0.2}

16 =: nfe?b 0.450068 0.2} i |

17 = L 0475028 (0.3} Plot k-weight and options

18 =: nfe2d O0.637507 (0.3}

19 = elc  ela |v“v1’2v3vk\'-"

20 =: ela E.90746%8 Plot in R: Real part = |

21 =s: elb ella

5% oo oMAd oia | Plotinqg: Real part - |
Selected parameter _| Window
nfeld = [0.579063 (0.3) | i [ S |15—
~ Guess -~ Def 4 Set ~ 3kip -~ Restrain Rmin: [0 Rmax: Iw—

Defing | Hew | Grab | Discard | Hide | gmin: ID— gmax: |.|5—

u’e1d=ﬂ.??41ﬂ8+f—8.116450 J
Coordination number is determined within 5%

Assuming model is accurate!
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Fit results from data series

Re[x(R)] (A7)
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