XS W i 2 s A s b PEUF 2 BE - 5(iX-2014

0

Dk
Sz
g; Artemistr{Eng B
N iE
¥
iz £pERE

88235980-4

zhenglr@ihep.ac.cn

[

& YRBEUL G UR fi



II;

hppov £, worpospvy wongoupmhsS bumtng
PR T ow 3 W %

il %
B s
o1 i
BT 3
P 22
2 5E
BE 1

R -2014

> BAFTR AT

> 2 ab B

a B mE

b ZEWG

c Z A EHE

d ZFeffitl &
>R SN T
> ALk

FEAR

& TRAS RS Rk A




0

v, wongoipvy wogoiyonhs bmiang

B R ST B\ B W X

2

7] W
HIi

F ?é
™ 5
HE 55

Artemis: ] 7R eRGRIT A5 45 2ot Bilise 2 A UR IR s

HHBruce.Ravel T &, A& M safA (A% s
AT, 15 20 E 1 EC PR | *H%ﬁu%( Z
YHBERE: ntE—erRumsmz2, HNEXAFSH
WRIEF, XTEXAFSHR I BRI ZH 4T Levenberg-
MarquardtdE £ MmN VLU A, 192 kUGS
BE

_F'

KRG AHEATHARIC T, 03 R T4 % i athenalkt
HLS HUEXAFSIR 3 B B, 7 BB AP G B, T
R, JoRE R TS M B

7£: Demeter IEEMERH, BILSFERZ Moug, AKX KINE, L
& R RET T 2T D

O a4k HItL



ARTEMI SR A4 1] 4

FiArtenis [EXAFS data analysis] — <untitled? [= 2]
File Manitar Fit Flot Help
@ as Dats sets Tefnialiniatinns Hane [Fit 1 ‘ I Fit space: Ok ©% Oa I
( Add I add ]
- Fit deseription
|. RligH: Fit
E His
Jow
m [l History
[ Shor Loz |
Welcoms o Artemis — Demeter 0.9.20, copyright 2008-2014 Bruce Ravel — using ifaffit & gruplot
Bl artenis [Plot] = |5
=S ‘ .
>
Cx JC ® JC o« | *
Iewaight

SAMELEN 4N

Co O1 @2 O O

Linits |stack | indic | VPaths|

Flot % (R)
() Magnitude (Real O Imag.
Flot ¥ (g)
O'Maznitude (¥Real O Imag.

[Jrlet £1t  [1PLot bhke
[FIFlot window [1Plot residual
[JPlot running E-factor

Flotting list
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File: SCAF4TTF. PRATSE

Monitor: M (A4 #7E)
Fit: JUAAHOCHT B A A e W
Plot: £ HE

Help: 3 W 3C#Y

File Momiter Fit Flot Help
N Jafa zefs Feff caleulations [r—

@ GIs l 0 ] I m ] Hame Fit zpace: 0k OR Q4

Fit deseription

Hot | | Show “eud10K° ] Fit

3 WIEIA R FTTFER. SR, B4

bargrov £, worpoapvy wonpouyonhs bmtng
B % 3 A O\ B %

) [4] i story
Show log
Crystal/Fyff data import canceled.
2
]
n& A ML N [mmy
5 iy GDS: AN E T [ PR
T it Plot: £ &I 1] -
P 2 P
3] 52 Histroy: L& 45 SR % L
It 5
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[!Artenis [GD5] Gueszs, Def, Set parameters

Iype

Hath expression

Evaluated

fuess
fuess
fuess
fuess
fuess
fuess
fuess
fuess
fuess
10 | zuess

[T=-R =R - T T

11 | zZuess

12 | zuess
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ARTEMIS#k {4 faj £~

Elirtenis [Plot] Bl Artenis [Plot] rﬂ Artemiz [Plot]
& JC & JOC = JL =® [ x JL_ ® J[ o |
I—weight k—weizht l—weight

Co Ct @2 C: O | Oo Ot ®2 O3 O Oo O1 ®2 O3 Omw

N -
imits |stack " indic || 1."'Paths| | limits | stack | indic [ VPath | limits || ctack | indic |‘.lTaths| . "
Flat x (R) Stack plots Indi cators Xj‘a rtemlsg‘];&% N
Ouos O Of Dreis {8 M08 || e pfpLIR
Flot x (g) b uel— 2[4 | v| at N A ok
Oma@itude @Real OI" Downward offset \D— 3 v | at IJ_I\‘ E%jj(;ré:j‘:u /lz_l‘ ;/l:l
Do Dre v B ¥~ @ PRI T

[ Flot window [JFlot residual Inwert paths 5[ | =t & IZEI B/Jj/\ﬁ%J

D Plot running E-factor

(%) Hewer () Only
: Flaot all Flot none
lun1n|g |kmax|15 | O 1% @I + | g [ ][ ]
rmin |D |rma.x |5 | Stack data =sets
. Downward offset |
gmin |D | qm s |15 |
Flotting list Plotting list Flotting list
[¥]Data: cullOk [#]Data: cudl0k [#]Data: cuDilk

[JFreeze £l [Freeze [(Freeze Clear ]

[ Save next plot to a fil] [ Save mext plot to a [ Save next plot to a file
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ARTEMI SR A4 1] 4

B Artemiz[Plot. 1] |:||E|E|
B cHeeqa »?

cu010k in R space
| I | I
cul10k ——
fit ———
window ————

2 3 4 5

Radial distance (A)Jerneter 0.9.30 @ Bruce Ravel 2006

0. 870095, 94,5297
ZRE e BE. WEEIRERN AL B
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E Artemis [Historyl]

Fit history

[Grvi

Log file |Reports " Flot tm:-ll

[

[

[w]Fit 1

[#]Fit 3 ==== Data =zet >> cull0k < =
» file = I:'exampl
. name = cull0k
. krange = 3.000 -2
Dodk =1
D kwindow = hanning
. Ieweight =3
. B-range =1 - 3.B38
;AR =00
o B-window = hanning
. fitting space = r
; background function = no
. phase correction =
o B-factor by lkweight = 1 -> 1.00

name ) 02
Cul.l 12,000 0.892
Cul. 2 g.000 0.892
Cul. 1l Cul.l 45,000 1.472 -
Tame el thir

Cul. 1l 0.00000  0.00000
Cul. 2 0.00000 0, 00000
Cul. 1 Cul.l 0.00000 0, 00000

Mark fits |

[ A11 H Hone ” Regexp ] <

Abomt ] [
Close ]

ARTEMI SR A4 1] 4

&R E . Z2RUE
iR, 2SS
UE=MLE. nes
SRS

Eeztore fitting sodel from “Fig 3°
Suve log file for “Fit 3°

Export “Fit 3°

Pizeard "Fit 37

Digeard marked fit

Show TAML for "Fit 3°

Enter a regular expression E

Mark fits matching this regular expresszion:

0E || Cancel |
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n Artemis [Historyl

Fit history

Log file | Reports |Flat tool |

Ft 1 [ Sumarize marked fits ]
Fit 3 Feport on a parameter
Select parameter: |Statistcal parameters V| ['l\'rite report ]
Flat statisties using
@Reduced chi—=quare lC}R—factor OH&ppineSS
[ show w=0
# Beport on statistical parameters
# fom chi_=guare chi_nu  rfactor happiness Hidp Huwarwys
1 129, 22097 5. BO9ZS 0. 00266 95. 00 33.04 10
2 129, 22097 5. 80925 a. DDZEE 98 oo 33.04 10
IES Artemis[Plot. 11
Fitting statistics
5.68 T T T T I
Reduced chisguare e L
€ 566 |
g
3
o f.64 - N
il
‘= 5B =
L) - - L]
e — -
T 5.6
5
= 5.58 -
. La ]
Marlk fits O FAF - _
[ Al ][ Hone ][Regexp ]
554 | | | | |
[ About | 1 15 2 25 2 —]
[ Close ] - fit Deme kr 0,930 @ Bruce Rau el 20052014
Reported on Statisteal parameters | 3.55198, S5.87T745

Reportsitil: Al LEFEZ UG H G vHE B B, FCAZ B SR HEAT TR
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Bl irtenis [Historyl

Bl irtenis [Plotl

ARTEMIS?K#F'%TQ'\

r_| Fi irtenis [Plotl

X .

Fit history Laz file | Reparts | Flot teool [ k ] [ E ] [ ] [ k ] [ E ] [
Fit 1 Click on a button k—weight lweight
|
[#|Fit 3 Fit 1 Co Ot Oz @3 Ok Co Ot Oz @3 O
limits |stack ” indiec ” ‘ul"Paths| limits |stack ” indic || Wathsl
® 4
Fit 1 Flat (R Flat (R
@Hagmitude OReal OImag. @Hagmitude OReal OImag.
cul10k
Flaot x (g) Flot x [g)
8 € OHagnitude @Real (:}Imag. {:)Hagnitude @Real {:)Imag.
[rlot £fit  [JFlot bhe [rlot £fit  [CIFlot bke
Plot window DPlot residaal Plot window DPlot residual
[JFlet running E-factor [JFlet running E-factor
]:crninlg |kmax |15 | ]:cmin|c| |kmax |15 |
rmin |D | rmax |5 | rmin |EI | rmax |E| |
amin |o | ames |15 | amin |c| | amax |15 |
Flotting list Flotting list
Data: enl10lk Data: cul10k
Fit to o010k from Fit 1
Fit to o010k from Fit 3
Mark fits
[ All ][ Hone ][ Regexp ]
[ About ]
T Dteese
[ Clase ]
“Fit to cullOk from Fit 3" was added to the plotting list. [ DR W O S e l SR HERRE P 0 SR

Plot tooli&Jil: W] A2 RS

B =
e
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Flirtenis [Datal cublOk
Data Fath Marks

cull0k

Data source

|I: Yexampletoullllk chi |

hetions Debuz Help

Flat this data set as

[ k123 || Rmiza ||

R J[_ Rk J[ ka |

Title lines

Fourier transform parameters

e | (@ o 259 | @
e @ ] @

Fitting k weights

1 Oz [3 [other |g_5 |

dk |y
dr

Other parameters
Include in fit
& (k)

[*]Plot after fit [JFit backeround
[JFlot with phaze correction

ARTEMI SR A4 1] 4

[#] [cu] cut.z
[#][cul cumi.1 Culd
(L0 [Cu] Cul.1 Cul.i J)
J

B=1ES

[Cul] Cul.1l

F'] Inelude path [#] Flot after fit
| JUse this path for phase corrected plotting.

@Cul.1l @

o302} single scattering, high (1o 20
x ¥ T ipot  label
1.805000 1. 805000 0. ao00oo0 1 'Cul. 1’
0. 0o00o0 0. 00a0a0 0.000000 0O *abs
< | >
Label  [Reff=? 553, nleg=?, degen=12 ‘
| |12 |
&0 ‘ amp e ‘
AED | allon |
AR ‘ delrcul ‘
Ll ‘ =z=cnl ‘
B |
= | |
4th | |

Transfered data set “cull0k"™ to the plotting list.

o
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Bl irtenis [Feff] Atoms and Feff

I_1 ERename ﬁ Dizcard @Feff in Demeter " Feff doc

. {
*&& Atoms 'l_ﬁh Feff || Faths

& Path-like H @ Console‘

v 68 =0 & 3

Open file Sawe data Export Clear all Bun Atoms fgzrezate

Titles

niame | copper e
formula: Cu oy
Hame |Cu | Lattice Constants

Sroan Erem |f m3m 3 |3.s1 | E |3.51 | c |3.51 |

Edze |KE | Style |Fefff — elem o |gn | R |~30 | ¥ |~3c|

Self-consistency
5 Eadial distances

hzgregate degeneracy margins

. |D-03 |BEta: |3 | Cluster size Longest path

Shift wector
Add & site |
|U | |U | |U | insert
Core | F1_ x ¥ T Tag
1 Cu 0. 0000 0. 00ooo 0. 0000 Cul
z | O
3 | O
14 | [J
s | O
6 | []

A

theoryi%k Iiji

. BRI RN, feffit 5. 2S5 A, MY T Rifeffitf)

& TRHASERDROT UL A
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ARTEMI SR A4 1] 4

N
Hame - Fit 3 (tpyze) i
Deseription fit to cullOk
Figure of merit : 3
Time of fit : 2014-11-19T22:31:30
Environment . Demeter 0.9.20 with perl 5.018002 and using Ifeffit 1.2,
Interface . Artemis (¥x 0.9923)
Frepared by
Contact
Independent points © 33.037T1094
Fumber of wariables o 1o —
Chi-square o129, 2209711
Reduced chi-=zquare : 5. B092525
R-factor ;0. 0026554
Meazurement uncertainty (k) : 0. 0002411
Meazurement unecertainty (R] ;0. 4708954
Fumber of data =sets 1
guess parameters:
delrecul = -0. 004639350 # +/-  0.00107003 [a]
zseul = 0.00337520 #+/-  0.00009014 [0. 003007
zzecucull = -0.00012491 # +f-  0.0007T52ET [0. 003007
delroneull = 0.33935451 #+/- 0.01100804 [a1
elcucn = -T.17075145 # 4/~ 1.TBB0B094 [0] v
£ | >
[ Save “ About l [ Close ]
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Import an Artemis project or data

BEHERET): | ) exanple i @ ? ¥ [~

Ibmultl electronexcitation effect

i Cullllle, C L
o L N = u c—ze—ionic-chamber-Trans. dat
|£| cr—foil-IC-4-0pSev—201410001W2E. dat

hppppov , worpoapvSl wogouynhS buming
Be 9 0 A\ & 3 %
&

FEANIC Y
FANR
B L 5EFRE
[l
i& g ik ) eul10k chi v 7 0
¥ 14 SR T |chi (] column data (% chi;*. dat) 1"'l"| [ HR ]
o i
T 3
F 22

3 5z Ji7\1 . T H/File/open priect or data (i ] T 2 P & #z 1% 20)

5 %
R-2014 S :
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E!Lrtenis [EXEAFS data analysis]l — <untitled>

IENEN Monitor Fit Flot Help

Open project or data Cirlte Feff calculations
Recent files > | | hdd
Save project Cirlts

Save project as. .

Sawve ourrent fit

bpprov £, worpoapvsy wognponhsS bming
B e S B\ & W X

Export. .. » Demeter fit serialization
Edit Preferences an external Feff caleculation
I
Close Citrltw
iuﬁj Exit Cirltg an old-st¥le Artemis project
o iy
Tﬁlﬁ A N, N L 22 o .
LE < 2. 3% H/File/import/x(k) data
It 55
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L5 =LA -Cu

PAEIESAN

Artemi=:

By b2

Import from Athena project file |- ” L

File Monitor Fit Flet Help
Data sets

) oos [ Add

™ P10t [

Show “Mol”

¥ Q2 E

Mol |

itation effect

HREITAI .baddata—vl. prj
?'_'_'
@

LA

=/
HAI

wHEm: |

]

[ 170 |

JrZER T |Athena project (% prj)

" |

B

7723
T prjscAt)
A

I % [ /Data sets/add (i&

Data group title lines

Flot a=
O w (E) O % )
@l=zm|  Olx @]

(ORel= (B)] ORel= ig)]
O Imlx 81 OInlx (q)]

Take parameter=z from

lCa'l"rcujeu:t file
C)Artemis defaults
{)Current values

Import selected data ]

Cancel ]
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I8 Artemis[Plot. 1]

HERrHeaQq 2 ?

cud10k in k space
8 T T T T

CEEX

k- xto (A9

Wavenumber (A1)

B. 91727, 6. 52957

a4ml

COOTOR W
windaw ——

'\WiﬂdDW —

Data Path Marks Actions Debug Help

@ cu010k

Data source

2P

.

By b2

pUEE S (e

Drag paths from a Feff
inferpretation list and drop fhem
in this space to add paths fo
this data set

|E:\data processiZ014hexampl et oulllk, chi

B F ARG,
S HBHE, AR
TIPS T 5

Plot this data set as

dmport crystal dats or a Feff calculstion

Start a gquick first shelld fif

[ k23 [ R123 J[ Rer |[ R |[ ka |
Title lines
Fourier tranzform parameters
i e o | @ w1
rmin l:l rmax ‘3 dr |U_U |

Fitting k weighis

e a—

Dther paransters

[] Include in fit [#]Plot after fit [JFit backeround
g () D [JFlot with phase correction

Import an empirical standsra

Tranzfered data zet “cull0k” to the plotting list.

& YA AERL R MR A
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THEW:  [Cuine v/

IR M) input and CIF files (& inpi*. cif) v|

i
[

T EBename ﬁ Dizeard @ Feff in Demeter ' Feff doe
‘Q: : iEvs -
*& Atoms | m@y Feff Faths Fath-like Conszole

Open file Sawe data Export CI

Titles

O & =

ear all Edn Atoms

name:

formula:

copper
Cu

€2

Hame |Cu

Lattice Constants

Space Group |f m3m

3 |3.s1 |B |3.Bl |C |3.s1 |

Edze [E | Style [Fefsd -

Self-conzistency

Azgregate degener

elem

~ o |90 | B |90 | i |90 |

acy margins

Radial distances

Shift wector

hdd a site ]
|0 | |0 | |0 | insert
Core E1._ x ¥ T Tag
1 Cu 0. 00000 0. 00000 0. 00000 Cul
2 L]
3 L]
4 L]
5 L]
& L]

F1: Bl BdEEEE R H /iImport cystal data or a Feff calculation 5 ACu.inp 3 H A5 il
Atoms and Feff & I ( inp SCA-AEE iifeffitik /1 2¢2% H 3% T share/atomdb A #75;  tH]

DL * cif SCA)

Ji302: IR/ A R /Demeter with strawberry perl/stand-alone Atoms T JF— P2 H

LTI
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I'I'I'[/
>

~m/i@[/ﬁ\

P s AR/ B
HFE T /Demeter with
strawberry perl/stand-
alone Atoms

iﬁj)\ﬁﬁ%’% o

XA

PN TN 2
T AL

/O

i 52 T SR
RoF, KB

shlftV|ctor CEl Ay =

NG, HUORE
PRS- )5 4E
BRI ; save data

i A S B P -

Aggregate degeneracy margins

o]

0 AT = L]
I 1 Fenam ﬁ I ard @ Feff in Demete " Faff d
‘ﬁ% Atom a8y Feff '% Faths & Fath-lik @ Consal
“(ElEcE 0 8 3

Open file | Save datal Export Clear all Bun Atoms

Titles

name; PP -
formula: Cn IS
Hame ||:u | Lattice Constants

Spacs Group |f m3m | A |3-E'1 | B |3-E'1 | C |3.51 |

Edge |K v | Style |Feff6 - elem ~| % |30 | B [e0 | ¥ a0 |

Radial distances

Cluster size Longest path

Add a site

]

Shift wector

|D | |D | |EI | insert
Core F1. x ¥ T Tag
1 Cu 0. 0o0oo0 0. aooao 0. aoaoo Cul
z | [
3 | [
4+ | O
s | [
e | [

http://www.springermaterials.com/docs/vsp.html

http://chem5.nchc.org.tw/icsd/index.php

& TRHLUERETUL A
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Foe)a il a-Cy B g o7 G DL

Bl irtenizs [Feff] Atoms and Feff

I 1 Renama ﬁ Dizeard w Feff in Demeter ' Faff dac

[=/ed

.% G
*& Atoms | "% Feff MPaths

& Path-like @ Console

-I
14
§:
] © &8 O % &
Open file Sawe file Clear all Template Fun Feff
Hame: |'::‘-1 | Margin: |D-03 | Beta: |3
m Feff input file
# This fefff file was generated by Demeter 0.9 20 A
§ w Demeter written by and copyright (o) Bruce Rawel, 2006-2014 3
. A e G S S S
* total mokx=1: 4.057 microns, wunit edge step: 4.T26 microns
. * specifie grawity: 5 .9T1
B e . et et S
* normalization correction: 0. 00046 ang 2
\L‘ ¥ —mm—km k= —hm = — KK —— k= =k = K — ===k — —h—— =~ —— K —— = — k= —h—— =k =5
TITLE name: copper
. TITLE formula: Cu
N TITLE =ites: Cul
TITLE referl: Eittel, ISEP
TITLE refer?:
TITLE schoen:
TITLE notesl: metal, fec
HOLE 1 1.0 # FYI: (Cu K edge @ 8979 &V, second number iz S50°2)
* mphasze, mpath, mfeff, mehi
CONTROL 1 1 1 1
FEINT 1 u] i u}
EMAY 2.0
%D > +HLE 4
% ;) POTENTIALS
9 * ipot Z tag
?E éf o 29 Cu
i H& 1 28 Cu Al
Ve

i
3 5
Bt % FRRum Atoms R] PAs# H DL | 5L
R -2014

i

G PO HEED BN HE f

ERTEE
i 2



A== 2R A :
a JL/ZEMC' Cu T RILEENYa I\E:

Bl Artenis [Feff] Atoms and Feff

I 1 Rename ﬁ Dizeard wl"eff in Demater " Feff doe
*ﬁ"@ ftoms o By Feff | E Paths & Path-like @ Console

-I
14
§:
] (a0 % (&
Open filel Sawe file] Clear all Template Fun Feff
Hame: |C‘-1 | Margzin: |D-03 | Beta: |3
m Feff input file
# Thiz fefff file was generated by Demeter 0.9.20 -~
§ # Demeter written by and copyright (o) Bruce Rawel, 2006-2014 —3
. N > B B S N S
Feff 1&[:/{: 5 ) * total mwkx=1: 4 05T microns, wunit edge step: 4. TZB microns
. I H /o ¥ specifie gravity: 8971
¥ mmhm ko ok ki m i = = = = — ok m = — == —
* mnormalization correctien: 0.0004E ang 2
\L‘ ¥ ——hm—km == K—— === =k == k== =k ===~ — —km— K —— K= —h =~k K=k —— k= =k ——k—— =5
TITLE name: copper
. TITLE formula: Cu
N TITLE =ites: Cul
TITLE referl: Kittel, ISSP
TITLE refer?:
TITLE =schoen:
TITLE motesl: metal, fee
HOLE 1 1.0 # FYI: (Cu K edge @ 8979 eV, zecond number iz S0°2)
* mphasze, mpath, mfeff, mehi
CORTROL 1 1 1
FRINT 1 u] u] i
EMaX 5.0
%D +HLEG 4
;) POTENTIALS
;& * 1pot X tag
?E f 1] 29 Cu
i H& 1 29 Cu b
% e

1#‘#‘4
7;&

t % AT Rum Atoms R DLSLHE DL ST, M A AR SO A IR (RFIRIEE RS &R , Aidisave file

wa0ia  fRA{ffeffinp; | |
&3 T AR LR R




Foe)a il a-Cy B g o7 G DL

Flirticmis [Feff]l Atoms and Feff |Z”E|E|

X _ 1 Eename ﬁ Di=card w Feff in Demeter " Feff doc

S Feff| =g Paths
= K IR

Sawe Flat paths = (k) | = (R)|

ﬁg& Ataoms

& FPath-like

Re

Ee[ % (R)]

@ Con=sole
m ol

Im[ = (R1] Fanl

Hame of this Feff calculation: |Cu

De=zcription

# TITLE name: copper s
# TITLE formula: Cu —3
# The central atom 1= denoted by this tolen: B L=
# Cluster =zize = 5. 00 A&, containing TS atoms

# 5 paths were found within 5. 000 A

# Forward =scattering cutoff 20,00

# TITLE sites: Cul

£

Scattering Faths

bargrov £, worpoapvy wonpouyonhs bmtng
B % 3 A O\ B %

DNezen Reff Scattering path Ranle Lez= Type
ulnlnlu] 12, 000 2. 5527 @ Cul. 1 @ loo. oo 2 zingle =cattering
o1 B Qoo S3.6100 @ Cul. 2 @ 22,98 2 zingle =zcattering
ooz 45, 000 I.8290 @ Cul.1 Cul. 1 @ 10.59 3 acute triangle
ooz 24000 4 357TT B Cnl. 1 Cul. 1 @ 3.39 3 other deuble =cattering
o4 45, 000 4 357TT B Cnl. 1 Cul 2 @ 5. 58 3 other deouble =scattering
oons 24000 4 4213 B Cul 3 @ 5541 2 single scattering
a00es 458, 000 4. TBE33 @ Cnl. 1 Cunl. 1 @ 10683 3 obtuse triangle
aoaT a6 . 000 4. TBE33 @ Cul. 1 Cul. 3 @ 21.75 3 obtuse triangle

Al %} Degen Reff  scattering path Rank Legs type

i%é% 7o BRI BHORC B ERAE  ARXTEISRIE BN B BN SRR
o G — 45 X100, $EA HIRSEED

BT
U 2
A 5
Y 45

R -2014

|
HiiRum Feff r] DU DL BT A28 Culy s —Bede, A5 HaEEdl 4 & 1 i pathlist
B PRHSEA kP UR A




hppppov , worpoapvSl wogouynhS buming
Be 9 0 A\ & 3 %

2

%
o
I

B
22 5
3 5
5 %

R -2014

Fd Artenis [Datal culldk

Data Fath Marks Actions Debugz Help

cu010k

Data source

|EZ hdata processhP0l4% example'iculi0l chi

Plot thiz data set as

[ k123 |[ Ri23 |[ B |[ Bk || kg

Title lines

Fourier transform parameters

e O e B oL
Fitting k weights

Other parameters
[“] Include in fit [JFlot after fit []Fit backeround
£ (k] D DPlot with phaze correction

[Cal Cul.l

Include path
DUse thi= path for phase

CJPlot after fit
corrected plotting.

@Cul.l @

N

x ¥
1.805000 1. 305000
0.000000 0. 000000

[ DS D

(0000) single scattering, high (S04 00)

z ipot lahel
0. 000000

0.000000 O °abs

1 “Cul.1 ]

|Reff:2. 853, nl

eg=Z, degen=12

= [
=2
i
[,

|12

L
=
O]

| 1

[
]
[=

L=
=)

g
b

-y
|
|
|
|
|

B

L
lad
[-9

|J=-
p
=

Check here to make plots using phasze corrected Fourier transforms.

Hote that the fit is HOT made using phase corrected tr

anzfo

JeBECUlr 3 —

P42, ¥ HHE A pathlist, BIa] HERLL 5L

P
Topire e

YR ASED G UE




bargrov £, worpoapvy wonpouyonhs bmtng
B % 3 A O\ B %

1 %
B oy
T

X

N ‘I/El
F 22

>3 5
Bt %

R -2014

Bl irtenis [Datal cullOk

Data Fath Marks Actionz Debug Help

cu010k

Data source

|E: “data processh2014%exampletcull0lk. chi

Flot this data set as

[kt2s | [OR123 | [0 Rme | [00RE

Title lines=

Fourier transform parameters

e

Fitting k weights

Other parameters

& (k) DPlot with phaze correction

= f | @ e ] © &
dr

[#]Include in £it []Plot after fit [ IFit backeround

M[=1Ed
[cufeff] Cul.1

Iru:lude path DPlot after fit
[JuUse this path for phase corrected plotting.
B Cul 1l @

(0000 single scattering, Nigh (100, 00)
x ¥ z ipot label
1. 505000 1. 505000 0. 000000 1 'Cul.l1”’
0. Qooaon 0. Qo0aon 0. aopaon 0 " abs
£ ?
Label |Reff=2. 553, nleg=2, degen=1? |
i) |12 |
0 |ampcu1 st |
AED |eDcu1 st |
AR |rcu1 st |
o |ssr.'u1 st |
s |
Srd
| )
th | |

Created "ssculst” as guess

PR AR, AEAT DN LD COME A A N i UL 10 AR e (LU BE S BT 4L,

A, G ffguess B, RN ZEGDSE L
(JF: artemis A NS EWE0SE, TEZANIAIN G4, Wb s )

& PO HEEA LB S



D& S HBE %&ﬁﬁﬁ:

ns®

s
Sl
Ml
o
op
O
-

Pk
§:
m "a] ﬂ.&rtenis [GDS5] Gue=ss, Def, Set parameters |_ || |&|
Type Hame Bath expreszion Evaluated ¢ U=ze best fit
& 1 fuess ampeul =t 1. 0o0a0 Q Reset all
2 guess eloulst 0 —
m 3 guess reulst a |'¥ Highlight |
4 guess szculst 0. 00300 Evaluate
§ 5 guess
. B | muess
I t GOS
§ % T R B e
8 & - 1 | I:j Export GOS
9 fuess o
\l\‘ % 10 zuess * Dizcard all
. 11 |zuessz
X ﬁ 12 | zueczs 844 e

Highlighted parameters matching /hAssculstizf.

s

Al g e L = N o e
53 WA R A, RAIEE . BRI X,
i AR ENE: (A BOENZ B RRIER, — XD

i 2

53 52

5%

RPL-2014 i .
3 ¢ AHSRAREAUT A



ARTEMI SR A4 1] 4

g

Guess: WENIURTE, AR
guess enot=0

Def: Wi ZH A ) H 7 ok 22

def delr_1=alfa*reff

guess alfa=0.01

Set: WIE it &, AMEAR s

set 502=0.85

lguess: 2 PEE X

lguess ss=0.003

EFEES ST

Skip: ZBIZZH (M TRERE S BT
Restrain: T Z 40 I e A1 [l e {R P T 5
r delr_res=(delr_1-reff-0.1)*factor

Bppov £, worpoapvsy wongowyonhs bmirng
BE o S B v &Y 3

1 % s factor=100;
3 g enot=0
B g ek . H:HGuess Def Set Skip
5 r enot_res=scale*penality(enot,-5,5) Restrain 4 2 2
EJFE% s scale=2000; estrain B A s
- YL NI ML MV S N
15 After: W€ ZH R AU R R 2\
= (WEL K G, HSHRIERAD
EL-2014

& TRHLUERETUL A



bﬁ L5 =LA -Cu

hppppov , worpoapvSl wogouynhS buming
Be 9 A & & W %

By b2

N,SIF,(K)

Z(K)=2

12
KRj

j e(R)e """ O Sin[2KR, + 8 (K)]dR

g(R):J %] 43 A1 bR L

7(K)=>"

J

5 2R./I(K) —2K’c?
N, Sy F.(K)e e ’

3 Sin[2KR, +8,(K)]

J

BASHFARRFTFAR )

7(K) =2

J KR~
J

2
N SDF (K)
] i 2 2
/ exp|:— 2K ©
) }

J

+—C K Sin[2KR +5 (K)-—C_ K]

—2R JA(K)
2 4 i 4 3
) e
3 47 J o 3 3

#hELFRR: REREBEIT

& TRALUDCENUR i



BAL

gm

=& -Cu %&%ﬂ\ﬁ

Dt - . :
AL
é- Fame : Fit 2 (fcbzu) ~
———————J4 Description : fit to cull0k
m ? Hene [Fit 2 i space: {::} g {E} . {:} ! :?mefo:'-erit : 2014 11-16T13:49:31
ime o 1t B —11- t49:
Fit description Environment . Demeter 0.9.20 with perl 5.018002 and using Ifeffit 1.2
a B Interface : Artemiz (Fx 0.9923)
fit to en010k Fit Prepared by
Contact
History
m Independent points © 248750000
é% Show llZIg Humber of wariables c 4
Chi-square ;8525924664
Q. Reduced chi-square : 40, 8427529
§l IE® Artemiz[Plot. 11 R-factor ; 0.002876T
N Measurement uncertainty (k) © 00007215
§ % = % Q a @ ‘% & Measurement uncertainty (R) : 0.0040310
“ % Humber of data sets o1
. A} = .
=] 100 T
23 PR AR S A Fit e
%D ' E Z\‘jJ j:u/_‘\ j:u/_‘\ guess parameters:
EE: % = = a0+ ampeul st = 0.90751800 #+/-  0.02148118 [1.00000]
N eleulst = 5.4B149455 #+/- 029447055 [0]
QZI: ): 5‘$ II:I:II Q/—\ /@ reulst = -0.00468465  # +/- 000141034 [0]
/':[ I:l ’ = é-\ sseulst = 0.00345442 #+/-  0.00013616 [0. 00300]
\J =3 !
l:[ ~ j:u {E‘[\ é:[_: % lz\l l:[ 04 -S/ D MCorrelations between wariables:
’ reulst & elculst —> 0.8498 2
H: > PANsit — < i | 3
x WA, <iHlo = < g
ﬂ‘:u %TJ‘ [] EI ?% ’ g % _5D Save ][ About ] [ Close
H o [T =
> — oW
e 57 GRAREY v
VA ]:%2 -100 i
b
.[/\ 2
.‘L ’E -180 | | | | |
oy
| gg 0 1 2 3 4 & B
ﬂf gﬁ Radial distance (A) Demeter 0.8.30 @ Bruce Ravel 2006-2014

mm‘ﬂ@ﬂ,@} 3. 10404, -61, 0322

& TRHLUERETUL A



BRI A -Cu IS5 Bk ¥HE b3

9\\) a/t FlArtenis [Logl Fit 1 Al=1_3
\\: = JI [
\§ Hame - Fit 1 (ntztd) 7
Description - fit to culllk
m Figure of merit : 1
"a] Time of Fit - 2014-11-20T01:21:32
Environment : Demeter 0.9 20 with perl 5. 018002 and using ITfeffit 1_2.
Interface - Artemiz (¥x 0.9923)
Prepared by
Contact
N
R
§‘: % Independent points o 24, 5750000
Humber of wariables o4
\l\‘ P H Chi-=quare © 852 5O3Z4RR4
ZIK j:J\ /J JLVI_‘{FI Pan) Reduced chi-square - 40, 8427529
. E-factor ;00023767 =
N Measurement uncertainty (k] 0 0 000TZ1S5
Measurement uncertainty (R] 0 0 0040310

Humber of data sets 1
%l—] %j_ guess parameters:
i& ampeul =t = 0.90751600 # +/-  0.02148118 [1.00000]
T i W N . ellon = 5.4B8149455 # +/-  0.29447058 [0]
i ﬂ& Tﬂﬁiﬁ;ﬁ%fk{ag %\E%I’—E' ’g delreulst = -0.004BB465  # +/-  0.00141034 [0l
]J q/ = sseulst = 0.00345442 # +/-  0.00013616 [0. 003007
1\; 7 Correlations between variables: -
3 5 £ ' ’
] [ Sawe ][ About ] [ Clase ]
Pt 5

R -2014




IPIVE, WPV WoRpouyonhS bmrag

B R ST B\ B W X

USSR R U EPN s

7 a4

L

delrculst

sscul st

-0.0
0.0

Correlations between wariabl

BRI A _cu BlAs BT

i
&

0466465 # +/-  0.00141034 [o1 L
0345442 # +/-  0.00013616 [0. 00300]

a5

delrecul=st & elcu

ssculst & ampeulst
M1 other correlationzs below 0.4

==== Data zet >» cullOk <<

-—» 0.5495
-—» 0.5475

file = I:hexamplehen0l0k. chi

I name = ecull0k

D krange = 3.000 - 22 950

oodk =1

o lkwindew = hanming

¢ keweight =1,2,3

. E-range =1-3

: dR = 0.0

: BE-window = hanning
fitting space =r

: background function = no

. phase correction =

o B—factor by kweight = 1 —> 0.00411, 2 -»> 000222, 3 -> 0.00280
name H S0z sigma” 2 el delr Reff E
Cul. 1 1Z. 000 0. 905 0. 00345 S.461 -0, 00486  Z. 55270 2. 54504
Tiame el third fourth

Cul. 1 0. ooooo 0. ooooo 0. ooooo

£

Sawve

About ] [ Cloze ]

> YTEBEUHEOHE U i




AP E-Cu gz axe Y 245 b

g

Vat
§: N max
0 % Chi-square 2 s [RE (xa(ri) h(f’;])g + Im (xa(ri) — h(ﬁ'])z}
§ "5] ¢ Neara f=min
¥ :
Reduced Y2 = X
{g f% Chi-square
§ % = Nl’dp — Ny
Q % A E e = measurement uncertainty
iz R (xolr) - xe()? + Im (xor) — xe()’
R-factor R ==07 —
\ 2 - 2
P [RE (xa(ri))” +Im (xa(ri)) }
2
3
;i Reduced Chi-square : il iil# & RN
W7 el B R A, LA A5 R AR

%:ﬁ R-factor : <<0.02 good; 0.02-0.05 #4772 v el ¥ i i K ;. 0.05-0.1
gra B REEEE iR E: >0.1 B,
Ri-2014 '
& YRAS LD RERUL




Q B R A -Cu BE A

0 3t
3% N: R
B | S02: HWIRSEMEAT (071
& v Sigma”2: TR T- (Debye-Waller factor)  (0.003, 0.02)
C,: 4pr =M=
S |
SR R: JETIfE; (delR <0.5A)
e | Ca: 3FTEFE
P\ 5 W 7 R o
R AE,: BeEAMEB  (+-10eVLLA)
N: +-20%
nx  WERE < R 0.01A
fg% JAT A +-4
éj\qg
i L SEBRATT, S02AT LN 0.7
3z H2: EEERT (Pb) , AEOHfE KT 10ev
2014

& ¢ BAS UG BHUL H




g E A -Cu %&%&I\ﬁ

Vak S—
é Fit history Log file |Reports | Flat taal
V\ [JFit 1
e Momitor Fi 5
File Monitor Fit Flot Help Home . Fit 2 (£cbra)
'al S — Data sets Description : fit to cullDk
@ GIS | [ hdd Figure of merit : 2
o Time of fit : 2014-11-16T13:49:31
w_ Flot = = Environment : Demeter 0.9.20 with perl 5.018002 and using Ifeffit 1.2 1]
[ Hide "eul104 Interface : Artemis (Fx 0.9923)
. Prepared by
m é% @ His- Contact
X B 7o
§ - s - Independent points © 243750000
\L‘ Use thiz space to fully describe this Fuamber of varishles g L
Chi-square . §52.5924684
. Reduced chi—square o 40, 8427529
N E-factor : 0.002976T
Meazurement uncertainty (k) © 0. 0007215
Measurement uncertainty (R) © 00040810
Fumber of data sets o1
Y =
at
R R AR S 2
History%, iih Py s
%D ESJ' IStory ’ guesz parameters:
N 3 g Y y /\ amprul=st = 0.90T51800 # /- 0.02148118 [1. 000007
iﬁ Q£ l§l l:l ) ﬁ%‘ g ‘{j_(j:u = eleul=st = G5.4B149455 # /- 029447058 [al
?E a& é:[_f Mark fits renlst = -0.00466465 # +/-  0.00141034 [0l 3
¥ i £ H [ w1 ][ Home |[ Regexp | A 0 T S— 3
*ﬁ ijEti [ ey ] [ Sawe this log
> » Cloze
Uk 2 [ ]
e
R

It 55
Bi%-2004 ;
& TRHLUERETUL A

s, 1yt
H



L5 =LA -Cu

()

25 Rk

By b2

Sat
§ ? Save project faile
)
"5] BFED: | exanple v 02 E
r [Cmultielectronexcitation effect
& i imnn-Zpath. fpi
FEITHIICRY * Cen010l1path-+l. fpj
n é% _
F"_
| @
n =
g
\% FAIHY
AN
F_E SR
Al %} At E=RiR |L'1.11:|1|:Ilr1path—v1.fp_i v| [ B =) ]
fg% {RTFER (1) |J5.rtemi5 project (¥ fpj) V| HoiM
i
BT 3%
U 2
ok E 7 1 /fil '
=+ % [ /file/save project as
Bi%-2014

& ¢ BAS UG BHUL H



hppov L, wogoapvSy wogoupmhs bming

e ST B\ B W F

A %
%
B
i
BT 3%
it 2
>] 5
oI 46

R -2014

L5 =LA -Cu

H Artemis [Data] cullik

Data Fath Marks Actionz Debug Healp

cull0k

Data source

RAFLG 4 R

[eufeff] Cul. 1

|E: “data processhE0l4hexampleh cull0k chi

Flot thiz data set as

[ 123 J[ R123 |[ Eme J[ Re |[ ke

Title lines

Fourier transform parameters

imin e N
Fitting k weights

Other parameters
[[]Inclnde in fit [JPlot after fit [JFit backeround
£ (k) DPlot with phasze correction

e

[cufeff] Cul.1

Include path

[JUze this path for phaze corrected plottins.

By b2

[JPlot after fit

B Cunl 1l @
{0000) singie scattering, high (100, 00)
X ¥ z ipot label
1. 805000 1.805000 0. 0oooao 1 “Cul. 1’
0. 000000 0. 0000a0 0. 0oooao 0 " ahs
< | >
Label |Reff=2. 553, nleg=?, degen=12 |
| |12 |
50 |ampcu1 st |
LAED |eDcu1 st |
AR |rr_'u1 st |
g’ |sscu1 st |
B |
w | |
4th | |

Flot this data set as |2 (R)| and Re[* (R)].

B EAE % [ [file/save project as

YR ASED G UE
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Bppov £, worpoapvsy wongowyonhs bmirng
BE o S B v &Y 3

> BAFTR AT

> 2 ab B

a B mE

b 2 EWG

c Z A EHE

d ZFeffitl &
>R SN T
> ALk

FEAR

& TRHLUERETUL A



cu010k in R space

Ell I I T T I
L cul10k —— ||
- Culd ——
Culd — |
Cul2 ——
- Cull —H

hupov £, worpoapvy wongouponhs bntng

e 3% 2R B\ B W %
)

20 -
10
0
g 0 1 2 3 4 5 B
i}; ?j‘%f Raclial distance (ﬁk) Diemetar 0.9 20 @ Bruce Rawel 2006-2014
& ﬁ& 1.02470, £3. 4758
70 iy . ‘
o VEPEHRAEE 10§ Krmax 2 5.1A;
3 5 2HR/INT5AAIK B R4S (leg=2) Vs % pathlist
N e MBI E 1T, B 75 284 10 X d8E ok ;
W-2014

& TRHLUERETUL A



hppov £, worpospvy wongoupmhsS bumtng
PR T ow 3 W %

DX
¥ 5%

R -2014

=1L A -Cu

|:| [Cu]
[] [ul
|:| [Cu]

CHETETC I

Iype Hame B0 -

By b2

cu010k in R space

Cul. 1 a0
Cul. 2
Cul. & 80

cub 10k —— [}
fit ——

1 ampu:u45t

2 Zuess EQcu 20
3 Zuess delrcudst a0 -
4 Zuess szoudst

2 |guess ampruist m
6 Zuess delrcudst

T | gue=s szcudst M -
i) guess ampeuZst

9 guess delreoufst 10 +
10 | zuess ssoufst

11 |zuess amprul =t 0
12 | zuess delrculst 0
13 | zuess zzculst

Radial distance II:A) Demeter 0.9.20 @ Bruce Ravel 2006-201:

Rra sk A A2 2R W B SIS INIEGDS & 11, (4pathxdfh & 240

& YR HE Tk BIRUE i




hppov £, worpospvy wongoupmhsS bumtng
PR T ow 3 W %

e

Iiame

g0
80
70
B0
50
40
a0
20
10

=1L A -Cu

cu010kin R

space

By ab 2

Fit to cul10k from 455-10va
Fitto cul10k from 455 —— |4

cud 10k —— ||

o S1gm

delr Reff k

Cul. 1
Cul. 2
Cul. 3
Cul. 4

0.386 0. 00335
0.385 0. 00455
0.919 0. 00480

12 000 0. 00425

4SS path fE 16 ML &2 & ( AR=alpha*reff ) vs i[4S S =

4.017
5.075
0. 443
2. B52

—-0.01007  Z2.5527T0 2. 54263
—-0.01424  3.61000 3. 59576
-0.01744  4.4Z2150 4. 40356
-0.02014 5.10530 5. 03516

& TAHSEA LR UZH




o

hupov £, worpoapvy wongouponhs bntng

B R ST B\ B W X

1
sy
Tj%ﬁ
Tk
b
i o
PE 15

R
S

=i E-Cu 245 A B

Nidp=2 AKAR/T 55 KX LG S Z A2 -

k-range 2.3-20.3; R-range 1.7-5.1 Nidp=38.9

BT Z 2 DAL EZH, It
2 Al LATE HUO 4 AT Bt A1 5

W AR Nvar > Nidp A7 U5 Z 502 T 0] - 15
0, I UAA R 25 2 22 v 12—
P45 % 1 /Data/show Nidp
ML ! ]
& YO AEULCBHUR fi




t% 2 75 )21 4-Cu B3 A H

iy BlosEng.

Yo AHIFRTATE %ES02 0 S

%’} A8 A JR T P B4 sigman2 i) Wl as —
P T A EORT B

oy ACAZER] UJ\_LJ‘%}F”BEE&/\}%BE%
ix AR LU R BZAK 25 15 45 10 DIk e ke

FE T -
o BUBRK. RIIERGEE
%% )ﬁ$WTEEﬁME%U

L WENR AR E. BUTER AR =

IE h

Jh

& T@#Y Bh GBI UL



Q Z 5tJZ2 5 -Cu %&%ﬂ‘ﬁ

(=3

cu010k in R space
EH:I I I I I I

cul 10k —— ||
Fit to cud10k from 4S5S5+4MS-dva

Bppov £, norpoapvsy wongowyonhs bming
BE o S B v &Y 3

20

10

0
il < 0 1 2 a 4 5 B
b ?;J;E Radial distance ()&l) Demeter 0.9.20 @ Bruge Ravel 2006-2014
?Eﬁ& 3 43060, 61,1599
7 i
it BA L N T K 4-5.4A13leg MS JE4 %
5}% ZHE: 4—S02. AEO0. sigma”2, /AR=alpha*reff

Ri-2014

& TRHLUERETUL A



bargrov £, worpoapvy wonpouyonhs bmtng
B % 3 A O\ B %

il
B
o i
BT 3%

>3 5
Bt %

R -2014

I Artemis[Plot. 1]

b P#Heaaq \?

a0
a0
70
s~ B0
~ &0
= 40
== 30
20
10

cu010k in R space

EOX

Fit to cul10k from 455+4AMS-2va

cul10k —— ||

Radial distance (A)

Demeter 0.9.20 & Bruce Rawel Z006-2014

3. 33218,

a3. 5T04

ZHWE: B 1st path[F]ss 5 & AT

& TRHLUERETUL A



EEX

cu010k in R space
80 I T I I |

an b cul10k —— ||
Fit to cud10k from 455+13MS-5va

hupov £, worpoapvy wongouponhs bntng

B R ST B\ B W X

= B0 -
E—’ 5|:| -
ﬁ 40
E al -
20
10 -
I
-t 0 1 P 3 4 5 B
2% -
H o Radial distance (ﬁt) Demeter 0.9.20 @ Bruce Ravel 2006-2014
:J/E\ 14 3. 22282, 53.08TS
ZJ l’lﬁc » A
U BRIENG N T EEK/NTS.4AM) MS JEodk
%

2% ZHRE: 4-—S02. AEO0. sigma”2, /AR=alpha*reff; 1stpath sigma’2 Ji37;
oI 5%
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Bppov £, worpoapvsy wongowyonhs bmirng
BE o S B v &Y 3

> BAFTR AT

> 2 ab B

a B mE

b ZEWG

c Z A EE

d ZFeffitl &
>R SN T
> ALk

FEAR

& TRHLUERETUL A
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hppov £, worpospvy wongoupmhsS bumtng
PR T ow 3 W %

Z N EHLE-NIO

25 I I I
Fit to nia fram k3 ———
Fit to nia fram k2 ——
20 Fit to nio from k1 ——— [

By b2

ANENR T TR N ASE] s sigmar2. AR AEOKTKITINE R Ay JELL VE

BB E s AT

Fitting k weights

(11 [z [¥l3 [Jother |.3

& YRASRA R PR AL A
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PR T ow 3 W %

A -NIO

By b2

I ] '15 I
Fit to nio from nofatherpath —— nip ——
Fitto nio from kd+k? — Path 1. [01] —
nio —0 | Path 2. [Nit] —— 11
Path & [Q14] ——
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Bppov £, worpoapvsy wongowyonhs bmirng
BE o S B v &Y 3

> BAFTR AT

> P AL B

a B mE

b ZEWG

c Z A EHE

d ZFefffl &
>R R NN T
> ALk

FEAR
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: B A 3
#51YBa2Cu307: Cufg P 4

title YBCO: Y Ba2 Cud O7

Bppov £, worpoapvsy wongowyonhs bmirng
BE o S B v &Y 3

space = PM MM
rmax = 7.2 a=3.817 b=3.882 c=11.671
cora = cul
atoms
! At.type x v Z tag
Y 0.5 0.5 0.5
Ba 0.5 0.5 0.1839
Cu 0 0 0 cul
Cu 0 0 0.3546 cu2
0 0 0.5 0 01
1 > 0 0 0 0.1589 D2
% 0 0 0.5 0.3780 03
B gy 0 0.5 0 0.3783 04
T
BT 3%
o 2
] 5
It 55
EL-2014
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YE 15

R -2014

R
AD
M

—h
=

)

>

-

Flirtenis [EXAFS data analysis] — s<untitled>s

File Moniter Fit Flot Help
Data =sets Feff caleulations
-
GI3 [ Add I |l Add |
=
| # Flot [ Hide “ybeo—atoms. inp” ]
E His [ Hide “wheo—atoms. inp” ]
@ o
Core El. x ¥ Core | E1. x ¥ T Tag
1 ] it 0.5 0.5 0.5 1 1t 0.5 0.5 0.5 by
2 [] Ba 0.5 0.5 0. 154 b [1 Ba 0.5 0.5 0. 154 Ba
3 Cu 0 0 0 3 [] ctu ] ] 0 cul
4 [] tu 0 0 0. 356 4 Cu 0 ] 0. 358 ou?
5 [] o 0 0.5 0 5 [1 o ] 0.5 0 ol
6 [] o 0 0 0. 158 6 [1 o 0 ] 0. 155 02
T [] o 0 0.5 0. 379 T [1 o 0 0.5 0. 379 03
8 ] o 0.5 0 0. 377 B 1 o 0.5 ] 0.377 o
Label  |Reff=1 927, nleg=?, degen=2 Label  Reff=1 846, nleg=2, degen=
H 2 . 2
2 =0 |2.-'r3*amp5ite2
1/ 3 amp=sitel
'Ilr P @ |en-:-tu:-
@ enotao ﬂ |alp1'|_a*reff
[l :
ﬂ._ alpha*reff e |5551te2
Ei
2 . -
a szsitel |
3rd

YRAERDRBIE UL A

AL
SEthe A



Q % Feffill & K b1

:§} at
o %
%ﬁ] Label  |Reff=1 927, nleg=2, degen-2 Libel  [Reficl 845 sles? depencsd
& Ll 2 ¥ >
s0° 1/ 3*ampsitel 20 2/ 3% ampsitel
g\, é% AEQ enoto AED enuat o
§ % AR slphakreff AR alphatreff
W % g zssitel o zs5itel
ix

mx o XARSTE S 3RIUMAE B HE i I ge vt T 1E
L BEUESH AL A E /3, A2 BofiEc2/3)

& TRHASERDROT UL A
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Bppov £, worpoapvsy wongowyonhs bmirng
BE o S B v &Y 3

> AR A

> 2 ab B

a B mE

b ZEWG

c Z A EHE

d ZFeffitl &
> SN TS
> ALk

FEAR

& TRHLUERETUL A
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PR T ow 3 W %

@J?l ’f& H’Jﬁ@é O EINSHE L

nin

guess parameters:

enots £-23.43613266 | #+/- 4.70512291 [0]

amp = 1.48776701 #+/- 0.18008590 [1.00000]
enotni = 0.30571123 #+/- 1.31951599 [O]

delrni = 0.01799916 # +/- 0.00786207 [0O]

ssni = 0.00792367 #+/- 0.00085477 [0.00300]
delrs = 0.11081540 #+/- 0.02757453 [0]

SSS = 0.01427525 #+/- 0.00171318 [0.00300]

& YRHERB R BN UL A




& HlF2: ERREE

Zn0 {5 —HCpi &

| I I
ocattering Faths

Zno_std ——
fit —— 1

Vat

:§3

> %
"5] lNegen Reff Soatterir
& Qoo 1. 000 1.7964 @ 01_1

oo 3. 000 2. 0423 @01 Z2

76 )

Vg |

]

Xl

g L

% ﬁ ] ]

ﬂﬂrtenis [GDS] Guess, Def, Set param

Iype Hame

1 Zuess ampl 1. 00000
%H %— 2 guess enot 0
Wy 3 |def delrl refftalpha
iﬁ\ﬂﬁ 4 |gue=s =zl 0. 00300
% i 5 [def delr? reff#alpha
it w 6 | guess alpha 0. 00500
3 E T |guess =<2 0. 00300
¥ % 8 guess amp? I1

Ri-2014

guess parameters:

ampl = -0.40030956 # +/- 1.07284
enot = 6.57718523 #+/- 3.510053
ssl = 0.01180511 #+/- 0.023093:
alpha = -0.03166901 # +/- 0.00702¢
Ss2 = 0.00406466 #+/- 0.001586(
amp2 = 1.11763518 #+/- 0.33260




ot
o Z‘
%ra] 10
7 a
S :
P A ‘
Y% g
iz D

Fd Artenis [GDS]

Iype

%I] i 1 |guaess ampl
i& é£ 2 guess enot
95 iy 3 |def delrl
ﬁj\ L]ﬁ( 4 Fuess ==l
1}? i 5 |def delsr?
ﬁ:F § G guess alpha
\—J gz T guess 3

8 def amps
ﬂi % g9 Fuess

Bi-2084 110

L ZnO o —ECALIU&

Zno_std ——
fit ——

windoy ———

guess parameters:

def parameters:

5.23135495 o1

= -0.06951845

0.19461402 amp2 = 1.24804377
= -0.03403929

0.00454527

& TRHLUERETUL A
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@) B 2
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UER
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\%ﬁ 7 14 F
1 -16 |
_']B | ] |
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- Wavenumber (A1)
%
i
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& HIT3ELR

d’%% % Aufoil 25— FC A7 U5

Aufoil in R space

g T T

hppov £, worpospvy wongoupmhsS bumtng
PR T ow 3 W %

Aufoil

fit ——

Radial distance (A)

Demeter 0.9.20 & Bruce Fawel 2006-2014

igfjﬁ guess parameters:

;}%gg amp = 0.75277174 #+/- 0.03214521 [1.00000]

B 1 enot = 4.28305889 #+/- 0.42210268 [0]

‘ﬁg‘é delr = -0.02419204 #+/- 0.00196120 [0]

Pt 1 sS = 0.00751967 #+/- 0.00023077 _ [0.00300]
R-2014
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N
N
J
5

It
%
8
4
%
8
%
X

S RUR= e e
B 4l T = R REEX

b3
>
)

=
5

r! Artemiz [Log] 4S5

05 " ampeon’

Thiz 1= 2 guess parameter which 1z not used in the

i3

i3

math expressions for any def or path parameters.

B :
ZEC1

Thiz is a guess parameter which is not used in the

math expressions for any def or path parameters.

" enotey’
Thiz 1z a guess parameter which iz not used 1n the

math expressions for any def or path parameters.
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Reference
Depero LE., Levrangi P., Sherveglieri G.: "Structural Models for Cobalt-Tin Oxide Thin Films", 1. Solid State Chem, 116 (1995) 256-264,

\._,

Data
Published Crystallographic Data

Space Group: F-43m
Cell Parameters:

Lattice Constant [nm] Angle [°] Constants’ Ratio yglume ¥ [nm?]

3 = 0.8083 @=90  akh=1000
b = 0,8083 F=90  bse=1.000 0.52610
¢ =0.5083 y=90 ¢ =1.000

Standardized Crystallographic Data

Space Group: F-43m
Cell Parameters:

Unit Cell Miggli-reduced Cell

Lattice Constant [nm] Angle [#] Constants® Ratio yglume ¥ [nm3] Lattice Constant [nm] Angle [°] Constants’ Ratio yolume 1 [nm3]

7 =0.8083 ¢ =190 3/ = 1.000 3 =0.57155 @ =a0, /b =1.000
b =0.8083 £=190 hic=1.000 0.5281 b =0.57155 £ =60 bisc=1.000 0.1320z2
c=0.8083 y =90 c/z = 1.000 c=057155 ¥ =60, c/z = 1.000
Atom Coordinates:
Site Element Wyckoff Symbol Symmetry H y z Occupation Coordination Number Atomic Environment Type
01 O 16e 3 0.140 0.140 0.140 1
Col Co 16e 3 0,375 0373 0.375 1
02 O 16e 3 0.610 0610 0610 1
Coz2 Co 4d -43m 374 374 374 1
Co3d Co 43 -43m 0 0 0 1

Mote: Atom coordinates assigned by the editor,

http://www.springermaterials.com/docs/VSP/datasheet/lpf-sd/01101000/LPFSD_1101456.html
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ENZS: C0304 L&

E Stand-alone Atoms

7N

File Help

*-g* htams

<
'l__.“ Faff || Faths

@ Conzole

@ Document

% Configure

|

Title=

=

Open file Sawe data Export Clear all

= O

.
3

Fun Atoms

Wame |c0304—215

Lattice Constants

Space Group |215

E |8.DSS

| C |8.|:u33 |

Edge Style |FeffEu = alem V|
Self-conzistency Escof

|a.|:|a3 |
|

“ |

"

| ¥

Kadial distances

[ 4dd a site ] Cluzter zize Lom,
Shift wectar
|EI | |EI | |D | inzert
&
Core El1. x ¥ z Tag —
1 oo a0 0 0 Col
o (1 e 0. 75 0.75 0.75 Co2
3 T 0. 375 0. 375 0. 375 Ca3
4 O s 0.14 0. 14 0.14 01
s [« [EEL____ Josl 0. 81 02 =
6 | []
= = b’

P AEHD B




VL, wpoaprSy wongonyonhS bming
B e S B\ & W X

77&
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3. C0304 RI&

E],Ertelis [Feff] Atom= and Feff

I_1 FERename ﬁ Discard @ Feff in Demeter " Feff doc

*’%@- S8y Feff

iEs
g Faths= & Fath-like @ Console

\

*/

e

© &8 O % &

Open file Sawe file Clear 21l Template Fun Feff

| Beta:

| 3

Hame: |l'-":'1 | Margzin; |D-U3
Feff input file
* E 4 E 3 E 3 E 4 * E 4 ¥ 3 £ b3 £ * 3 * t 3 e * 3 * t e * *
* pormalization correction: 0. 0005T ang 2
# ki ok s ok — ke — s o e — ok — e ok — ok =k
HOLE 1 1.0 # FYI: (Co K edge @ TTO9 eV, second number iz S0O°Z)
* mphase, mpath, mfeff, mechi
CONWTROL 1 1 1 1
FEINT 1 u] u] u]
EMAK 5.0
*HLEZ 4
POTENTIALS
* ipot Z tag
u} 27 oo
1 2T ca
2 =1 a
ATOMS #* this list contains 323 atoms
* x * z ipot tag distance
0. Oaao0 0. 00000 0.00000 0O Col 0. 00aa0
1. 13162 1. 13162 1.13162 2 01.1 1. 96002
-1.13182 -1.13182 1.13182 2 01.1 1. 98002
-1.13182 1.13182 -1.131862 2 01.1 1. 98002
1. 131682 -1.13182 -1.13182 2 01.1 1. 98002
2. 02075 2.02075 1.01038 1 Co3.1 3.03113
—2. 02075 —2.02075 1.01038 1 Co3.1 3.03113
Z. 02075 1.01038 2.02075 1 Ce3ldl 3.03113

| >

£

R AR R R 1B %

co3.inp;

miihrun atoms , Fifeff AR AFcol.inp, co2.inp,

Y RHEED B
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bargpov £, worpoapy wopouyonhs bming
B % 3 A O\ B %

F <
%
e g
77

b
i a2
3] 5z
5t %

R -2014

Bl irtenis [ERAFS data analysis] - *co3od-2»

File Menitor Fit FPlot Help

Data sets Feff caleculations
()
(9 aas [ Add Nl Add |
‘ Hot | Show "eadod" ||| Hide Co3. inp |
@ His [ Show Cof. imp I
[ Shew Col. inp I

g 00O

Fit deseription

B

fit to Cod0d std

Fit

]'[istorv

Show log

Use thiz space to fully deseribe this fitting model.

Data sets Add & Ab P 4 /) Co304.prj

Feff calculation Add fR1FHJ col.inp, co2.inp, co3.inp

g N R

& ¢ BAS UG BHUL H
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hppov f, worpuoapvsy wonpnymhs tmkng

B 9 ST B & B I %

F <

%
e g
77

b
i a2
3] 5z
5t %

R -2014

I8 Artemiz[Plot. 1]

EEX

B eHEeaq £ ?
Co304 std in R space
18 T I T T I
| Zo304 std |
16 fit ——
14 L windovy a
:fl;"* 12 B —
E-" 1|:| - ]
2 °f ]
2= 5| -
4 - ]
2 ;WJ )
0 I i i i i
0 1 Z 3 4 g B
Radial distance (ﬁ;) Demeter 0.9.20 @ Bruce Ravel 2006-2014
2. 5EBEG, 14 2385

& ¢ BAS UG BHUL H



\uuf

& EH%ST: 0304 BIBHR

H Artemiz [Datal Co304 std |Z”E|E|

Data Fath Marks Actions Debug Help
Dragy paths from a Feff

)| Co304 std
imterpretation Iist and drop thew

Data souroe in this space o add psths to
| thir data set

Flot this data set as

[ %173 H R123 ][ - ][ Tk ][ e ] Imporf cryetsl data or & Feff calculation

Title lines

Start & quick fivst shell fif

bargpov £, worpoapy wopouyonhs bming
B % 3 A O\ B %

Fourier transform parameters

BN Okl CXCH O R N
rminrmaxdr

Fitting k weights

;ﬂﬁ% O:1 O2 @3 Oother 0|

Imporf an empiricad Sfandara

?E ﬂ& Other parameters

TS qﬁl [¢] Include in fit [¥]Flet after fit []Fit backeround
*ﬁ g (k) EI [JPlot with phase correction

22 5

2 5K

VI % BERF B Y RiEh 16.3
RW-2014

YR ASED G UE

U e
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Bl Artenis [Feff] Atoms and Feff

S8y Feff

&
Faths

& Fath-like

%#

@ Conzole

I_1 ERename ﬁ Discard @Feff in Dlemeter " Feff doc

= i
H O « m |l
Sawve  Flot paths % () | % (B)| Eelx (R)] |Im[x (R)]| ERank
Fame of thiz Feff caleulation: |r_-03
Dlescription
# Thiz paths. dat file was written by Demeter 0.9.20 ”~
# Distance fuzz = 0.030 A |
# The central atom is denoted by this token: B
# Cluster size = 5.00 A, containing 244 atoms B
# 25 paths were found within 5.000 A
# Forward scattering cutoff 20.00
# Angle fuzz = 3.00 degraes 3
Scattering Paths
Tlegen Reff Scattering path Farl Legs  Type :
ooan 4,000 1.9600 @021 @ 100,00 2 single scattering
ool 12,000  3.3510 @ Ce2.1 B 9. B3 2 zingle =scattering
ooz 12,000 3.3939 @011 @ 51,61 z2 zingle scattering
ono3 4. 000 3.5000 @ Cel 1l B 26. 85 2 single scattering
ooo4 12,000  3.5604 @021 021 @ 13. 35 3 ogther double scattering
ooas 24000 36092 @021 Co2l @ 3l.en 3 obtuse triangle
00og 12,000 3.86T3 @021 Ce2 1 021 @ 5.36 4 dogleg
oo 4. 000 J.oz00 @021 0z.1 3.97 4 rattle
ooog 12,000 3.9201 @021 0z1 @ 5.56 4 hinge
ooog 45.000  4.1110 @021 011 @ 31.53 3 ogther deouble scattering —
o010 12,000 42679 @022 @ 45,22 2 zingle scattering
onil 45,000 43261 EBCo2 1 011 @ 22,64 3 other double scattering
o1z 24,000 43714 @021 022 @ 59,49 3 obtuze triangle
o013 24000 4.4270 @021 Cel.l @& 4.39 3 other double scattering
onig 24000 44270 @ 0l1 Cel.l @ 5,30 3 other double scattering
s w41 4 4455 [CII Ce? 1 @ ATl K1 nther dahle =ratterins :
< |

Col.inp

PR A HD R B R
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Bl irtenis [Feff]l Atoms and Feff

I_1 ERename ﬁ Dizcard @Feff in Demeter " Feff doc

¢
{%@ H S0 Feff Paths &Path-like @ Consele

4 OB K R Re | Im

Save Flot paths ® k) | % (R)| Rel[x (RI] [Im[x (R)] Rank

Fame of this Feff caleculation: |c03

Dezecription

# This paths. dat file was written by Demeter 0.9.Z20
# Distance fuzz = 0.030 A

# The central atem iz denoted by thisz token: @

# Cluster =ize = 5.00 A, containing 244 atoms

# 25 paths were found within 5.000 A

# Forward =scattering cuteff 20.00

# Angle fuzzr = 3.00 degrees

>

| £

Seattering Paths

Degen Reff Seattering path Rarle
oooo 4. 000 19600 ©@021 @ 100, 0o
ooo1 1z, 000 33510 @ CeZ 1 @ g9, B3
0ooz 12000 3333 @0l.1 @ 81.61
ooos 4. 000 5000 ®@ Col 1 @ 2B, 55
0004 12,000 35604 @021 021 @ 13.38
0oos Z4.000 36092 @021 Coz. 1l W 31.20
0oog 12,000 38673 @021 CeZ.l 021 W 5. 36
ooaT 4000 39200 @021 0z.1 @ 3.97
0oog 12,000 39201 @021 oz.1 5. 56
ooog 45 000 41110 @021 0.1 @ 31.53
oo1a 1z.o00 4. 2879 @022 @ 45 22
oo11 45. 000 4. 3261 @ CeZ 1 011 @ 22, B4
o012 4000 43714 @021 02 @ 59,49
0013 24,000 44270 @021 Col.l @ 4.39
o014 24,000 4.4270 @011 Cel.l @ g.30
nnis =41 4 44355 e i Cen? 1 @ ATl

€

Leg=

LN B e e e A T el e I e ) ]

>

Type

zingle =zcattering
single scattering
single scattering
zingle =zcattering
other double scattering
obtuze triangle
dogleg

rattle

hinge

other double scattering =
single scattering
other double =cattering
obtuse triangle

other double scattering
other double =cattering
nther domhle =ratterines

| £

|

Co2.inp
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Bl Artenis [Feff] Atoms and Feff

I FRename ﬁ Dizcard gFeff in Demeter l' Feff doc

&
Paths

&8 Feff

& Fath-like

@ Console

& @ kK R Re  m

ol

Save Flot paths ®¥ (k) |x @R)| Relx (®)] |Im[x (R)] Rank
Hame of this Feff calculation: |c02
Desecription
# This paths. dat file was written by Demeter 0.9.20 ey
# Distance fuzz = 0.030 A 3
# The central atom is denoted by this tolen: @
# Cluster size = 5 .00 A&, containing 220 atoms B
# 54 paths were found within 5 000 A&
# Forward scattering cutoff 20.00
# Angle furz = 3.00 degrees 2
Seattering Paths
Tezen Re=ff Scattering path Ranle Legs  Type :
oono B. 000 1.9072 @011 ® o000 2 single scattering
oool E. 000 28578 mBCeZ. 1 = 40, 89 2 zingle scattering
oooz 12,000 31847 @011 01,1 @ 9. 65 3 other double scattering
oooz 2,000 3200 @ol.2 @ 9.22 2 zingle scattering
OO0 24,000 303361 B0l.1 CeZ 1l @ 13,13 3 other double scattering
ooos 12000 33413 w@ol.1 o021 @ B. 95 3 other deuble scattering
OO0& E. 000 3.3510 @B Cel 1 = 28, 04 z2 single scattering —
oonT B. 000 38755 ROlL3 ® 2243 2 zingle scattering
oG 12,000 3.609z2 @011 Cel.l @ 9.54 3 obtuse triangle
oong 1z.000 3.8145 @011 Ce21 011 @ 3,95 4 dog-leg
ooio &. 000 3.6145 @011 021 @ 1573 3 non-forward linear
oo11 B. 000 38145 @ O1.1 oz1 o 14. 96 4 forward through absorber
oolz B. 000 35145 @ 0Ol.1 o1 m 4. 45 4 rattle
o015 12.000 38561 @Ol 012 @ BE. 789 3 other double scattering
oois 12,000 4.0275 @ Ce2.1 022 @ E.El 3 other deuble zcattering
T 12 1nn 4 1743 W a1 113 d F AR A nther domhle =ratterines =

| >

Flot paths as the imaginary part of chi (K)

Co3.inp
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ENZS: C0304 L&

E Artemis [Datal co3od

Data FPath Marks Actionz Debug Help

co3od

Data source

Flot thiz data set as

[ k23 || m12z3 || Bme || Re || kg |

Title lines=

Fourier tranzform parameters

wn s @i | @ x|

Fitting k weights

O: Oz [z Oother |:|

Other parameters
[#] Include in fit [#]Plet after £fit []Fit backeround
z (k) D [TPlot with phase correctiom

[]lea1]l 011
[Jlee1]l coz1
[Qleezl cos 1

'tf‘
3
s

[c0304-216] [co3] 01.2

[¥] Include path [JPlot after fit
Uze thiz path for phase corrected plotting.

B0l @

(0003) single scattering, medium (9. 72)
x ¥ z ipot  label
-1.899510 -1.899510 -1.899510 2 "01.2 7
0. Qooaog 0. Qooaog 0.000000 O “abs

|
|

Label |Reff=3.2~an, nlez=?, dezen=2

i |5 I
s0f |amp4 |
AED |eEIo |
&R |delr4 |
L |554 |
Lo |
w |
4th |

A PRI A Co1 5 Co2 55301, 1k e FL& Y el N 1 B U 42 s
Il Col 0000, 0001#%4%; Co3 0001, 0003F%4%;

Y@ AS TR B UL b




EHLES]: C0304 BIEHER

4
X S—
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