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Bl History
@ Journal

L Artemis [EXAFS data analysis] - <untitled>
File Monitor

Fit Plot @elp
Data set

Feff calculations

/ TR A |
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N

Name Fit1

Fit description

[#] History

Show \og
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Demeter 0.9.26, copyright 2006-2018 Bruce Ravel
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limits stack indic WP '
Plot x(R)

@ Magnitude  © Real

Plot x(q)

© Magnitude @ Real

[CIPlot fit [EIPlot bkg
Plot window [ Plok residual
[F] Plot running R-factor

kmin o kmax 15
rmin o max g

gmin g qmax 15

Plotting list
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Save next plot to a file. ]
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F|Ie > Open project or data

or
Ctrl + o

or

Data sets Add K5 >
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('ZnO.txt %&3ZR > Import
-‘ selected data

’Lartest [EXAFS data analysis] - <untitled=
1 Eile: Monitor Fit Plot Help
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Welcome to Artemis — Demeter 0.9.26, copyright 2006-2018 Bruce Ravel — using ifeffil
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Artemis: Import from Aﬂ'lena project file
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I Plot as 1
1
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: @ xR O ()l :
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& Artemis [Data] ZnO.txt =N R = [2] Artemis[Plot.1] =N |EER
Data Path Marks Actions Debug Help B g| P ﬁ Q Q @ | % 2
: aih s =n | R
Zno.txt o 1 = Drag paths from a Feff = :
interpretation list and drop them .
Dats source in this space to add paths to this ZnO.txt in k space
data set
C:¥practice_data_201708¥Zn0.prj, 1 25 T T T T T I I
Plot this data set as 2
I K123 H R123 H R H Rk H ko l 15
Title lines & 1
< 05
0
)
= -05
o
x
Feurier transform parameters
Import an empirical standard 15
kmin  3.pp kmax 17,066 dic 1
rmin 1 rmax 3 dr .0 2
25 1 1 1 1 1 1 1
Fitting k weights 0 2 4 G 8 10 12 14
@1 @2 @3 Hother (o5 Wavenumber (A1)
Other parameters
[#Include in fit [ Plot after fit  [T]Fit background 13.6973, 3.44712
g(k) 0 [ Plot with phase correction

Transfered data set "ZnO.txt" to the plotting list.

o

e — Data sets (C ZnO.txt HBIIENS

Data sets

Plot Add

-y

History : [ Hide "ZnO.bx<t"
J}
@Q Journal R e e e e e R e e

*EOUWDIFTDRET—FI+4 > RONRIMET D
x0T EHZEE (rename). HiBR(discard)h’ T=3

Provide a short description of this fitting model.
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=T+ > RO

i Artemis [Data] ZnO.txt
Data Path Marks Actions Debug Help

ZnO.txt

Data source

C:¥practice_data_201708¥Zn0.prj, 1

Plot this data set as

I

Title lines

Fourier transform parameters

£ i i e
1#1 2 [3 [Cother g5
S o o e . |
Other parameters
e e S
Plot after fit  [] Fit background ‘I

I Include in fit
[7] Plot with phase correction 1

Rk: R&kZZTOwW b~

kmaxx14.5(CZE

*Ej—uiﬁﬁ(74w
a4 >7) IBEHH

kny (k) (n = 1,2,3)D>5,
® CDF—HETAVRTS
DHVERIR (EHORIRTE])

—e

The number of independent points in this data set is 14.84

k123: k"y(k) (n = 1,2,3)=70wv &
R123: k123 J—UIZEHBUIzEOZTOY &
® Rmr: REEFHEPETOY b

kg: k&Eq( I —-UIZEH)ZT0OvY b

Include in fit; ZnO.txtd>—

D IAVT+4>20FD
(@) or LY (0O)

Plot after fit: 71w .

JOv hI+4 > ROCHREZ
Fr9D (M) or LigdLy
()

Fit background:

Plot with phase correction:
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| | ‘ Plot ¥(q) * E%}
8 0 5 10 15 20 I I
Wavenumber (A1) I 1 Magnitude @ Real ) Imagqg. ’I
e ——— -
[] Artemis[Plot.1] = I:l Plot fit I:‘ Plot bkg
O&%leseaaly? [¥] Plot window [T Plot residual

ZnO.ixt in R space |:| Plot running R-factor

of oo V| pesoR s L
‘%i REEFE%%;ET\, jrmin o rmax 6 'I kmaxZ20(cE &
g * 14 ! !
= ] \amn o __ oM. J
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Save next plot to a file: H2OUw O TdiscardziE &
ORI EBLT, LEBCHD listh SHIBR
k,R,qD/RS >z 9 SR FhZIE
EIDT+4 > ROMHIRL. 3%HT Clear: Plotting list%x
270V M WXTRETED r - U793
I [[|Ereeze 1 Clear 1
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XL POO>TUESIEIEZX

((A) T—FD14>KRD% x THLCTUFE-L i
{(B) JOvY k4> RI%E x THULTULESE i
i (C) Plotting list W5 —FZBLTCULED i
\(D) Clear 5> C,_Plotting list "'ESHIC/EDTE

ZLHUTLEEW! EIHTEFIL!

(A) T—5 04> RI%Z x THULTHE. IMEESNTVBEITIRDT,
ShowRF >N SERTEET

_L Artemis [EXAFS data analysis] - *<untitled=*
Eile Monitor Ft Plot Help

@ b Data sets Feff calculations
o I | _
@ Journal I

Provide a short description of this fitting model.
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i (C) Plotting list W57 —~ZBLTUE DI

i (D) Clear /R > %38 T. Plotting list "E->H(C/RD T
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ZihUTLIEE0 !
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(B) JOwY bAT>3a>J« > RIDkK, R, gDWL\INHhZEHT &
JOv NI 2 ROMEEFEUET

'.}; Artemis [Plot] | = I|ﬁ|w

(f————— === ===

i ‘ k || R || a

O e .
k-weight
@0 @1 @3  Okw
limits stack indic VPt | ¢*
Plot x(R)
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- KLKPOTUFERDIEE=ZX

i [((A)T—FD14>RD%Z x THULTULEDE
{(B) JOv hIr>RU%E x THLTULEDE
i (C) Plotting list W57 —~ZBLTUE DI

\--—-—-—-'
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ZLHUTLEEW! EIHTEFIL!

(C,D) F—F91 > ROIDZDRI > #/T &, LT ZF—oh

Plotting list(CIBIIEMNET

X Lurtemls [Data] ZnO.bxt
a Path Marks Actions Debug Help

|. }Zno txt o1

-——J

Data source

C:¥practice_data_201708¥Zn0.prj, 1

Plot this data set as

| k123 || R123 || Brrir || Rk H ki |

Title lines
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Feff calfulations

N S P L T T T T T T T T T P T LT LT LT 1 -
N ———————— - I ——————————————— / i |[ Add
I
{—-——-——-——-——-— -——-——-——-. ————— ~\ ] *CIij"()lz’&ﬁDTU%i’f'zﬁ(éi\ Egu\yg
i [---1 Open a blank Atoms window 1 N5, ZHT B .cif T7ILEBRL THMHA
1 é FED.
. 1
A 4
L Artemis [Feff] Atoms and Feff = e | ]
I Rename ﬁ Discani $Feffin Demeter ' Feff doc R t FEﬂ:ﬂrC |dﬂti ﬁlE
€§0 Atoms S8y Feff ‘ Paths & Path-like @ Console
— . Start a new Atoms inpuf or select a recent Feff input file, Atoms
¥ B0 & = e Qoo st !
Open file Save data Export Clearall Run Atoms Aggregate 1 - 1
. [ - ] Open a blank Atoms window 1
Titles | pE y
Name [rom Lattice constants ] g e e :--\\—--\—‘:_ -------- -I
e o R : : Atoms DT+« 2 ROMIEED
e . . sy ||  mmmmmmmmmmsmmmesg s s
Self-consistency  Racf | 5.0
Radial distances
Aggregate degeneracy margins
Clustersize gqg Lengest path 5.0
Margin: | 0.03 Beta: |3 [
o Shift vector
Polarization vector
Core‘ EL | x | Vi | z | Tag |
1B
2 | O
& O Add a site
4 | O
5 | B
6 | O
7 | O

Welcome to Atoms — Demeter 0.9.25, copyright 2006-2016 Bruce Ravel — using ifeffit & gnuplot




@ BETEFILOMER SPring- 9

“ = & Artemis [Feff] Atoms and Feff @M
AtomsT+ > R .
I Rename ﬁ Discard w Feff in Demeter ' Feff doc

le 7 /r) I/%}%j Tb\n(j: % Atoms Paths Path-like Console
CHhBSHEFADT EGEEE || e

t i cia 80 & (&)

I Open ﬂeJ Save data Export Clearall RunAtoms pogregatep

-————

8y Feff

] o— Titles *2DI DA MR U RN EE LTSS (CH L
fhaeiee BikRE AT D 2oLLEDYf MDA AL TL S
ZnODfEmiEE B Bl : STERDTI A NEHT BBaTi, 058
n 4

id

ZoRIEY P63mcC (186) (i R
[ 7 A | Space Group A B c
Zn: 1/3, 2/3, 0 Pl e ] B '
0: 1/3, 2/3, 0.3917
IR FTEEX
a = 3.2501 A
= 3.2501 A
A

&
[f=]
m

Radial distances
Aggregate degeneracy margins

Cluster size Longest path s,
Margin: | 0.03 Beta: | 3

Shift vector
Polarization vector

o 0o 0o ] i

L L L L T T T T T N N %1 ------*-

b Core | EL x ¥ z Tag

c = 5.2071 B

a= 900 i g Add a site
B=90° 2 |

y =120° 28] 1 1 1 | | )

Welcome to Atoms — Demeter 0.9.24, copyright 2006-2015 Bruce Ravel — using ifeffit & gnuplot
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SPring.. 8

A ZnO

186 THLW
B (FRERTELN) I

Namd .Zn[]| ’ Lattice constants
Space Group l P63mc o— A 3.2501 B 3.2501 C s.2071
q---
Ft',fle |FEﬁ:5—E|ErI'I v] a  gq B a0 ¥ 120 B .
setzamhency FEFFCEtE I3 EFTILDOKRES
Recf | 3.0 Radial distances (ZnZRR T SERDER)
Annrenata RORNRGCY marg|r15. __________ T T e —— -
XAFSDFT—4 (&, ZnODK edg | Clustersize gg : ongest path 5 :
_ Beta: |3 S — b L T----.a HEFNEEL SN D RADIEHE
Polafization vector Shift vector o (=mEDIESIEEE)
0 0 0 = ATMEXR D RVEBREFEETE LR
0 _| 0 0
Cl’re El. X ¥ z Tag

1 no 13 2/3 0 Zn

2 1o |13 2/3 0.3917 0

& O Add a site

4 | O FEABHETILICE, SDETBIEL TR,

5 O BIRENMHMBOBAE. 540 & URIKTHEN T,

6 B (15 - GaN(TRII U I=E EudEU Lj-edge EXAFS)

7 | O
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SPN"S.: 8

AN, RERS> (JOYE—DY—2) T. COEEEFINERELTI RS,

R7F% : ZnO.inp

| & Artemis [Feff] Atoms and Feff

==

@I Rename ﬁ Discard w FeFFinlDemeter '

digé Atoms

o8y Feff

L Paths & Path-like @ Console

-

I( i B

! Dpen file ||Save data| Export {:Iear all

Run Atoms Aggr

TE

=203 3

efqate

inp EUTHEBEETI/ILZRFLULTHIFIE

‘ REINS(E. Open file IR THRAIT ZENTED,
MName Zn{]| Lattice constants
Space Group PB3mc A 3.2501 B 32501 C 5207
EdgeSt‘,-’lE l&ﬁﬁ—ehm - a aqp B ap Yo 120
Self-consistency  pacf | 5.0
' : - Radial distances

Aggregate degeneracy margins

Cluster size g Longest path 5.
Margin: |0.03 Beta: |3

Shift vector
Polarization wvector

0 0 0

0 0 0
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SPring.. 8

L

L Artemis [Feff] Atoms and Feff

@1 Rename ﬁ Discard @F&ﬁin Demeter ' Feff doc

5[]

Q’%@ Atoms ey Feff Tl Paths

Open file Save data Export Clear all
Run Atoms

FEFFICERIHAZTE D=8
DI 7AIZVERRT D

EOVYOTRIT

Name Zn0|

Space Group PB3mc

Edge [K vl Style lFefFﬁ—eIem -

Self-consistency

5.0
Aggregate degeneracy margins
0.02 3

Polarization vector

0 0 0
Core | EL X
1 Zn 1/3 2/3
2 | @ |o 1/3 2/3
3 | O
4 | O
5 | O
6 | O
7 | @

1
j Run Atomq

== ] input file HER%

-

Lattice constants
A 3.2501 B 32501 C 52071
a ap B a0 ¥ 120
Radial distances
Cluster size g.p Longest path  5.p
Shift wector
Vi z Tag

o Zn

0.3917 0

Add a site

STHFefflCI DD, Feff

L Artemis [Feff] Atoms and Feff = R
Rename ﬁ Discard @ Feff in Demeter ' Run Feff
s Feff |9 path & — 61 FEFF(C K BEXAFSDIE
aths ath-like =y retr g i, —
STEEETID (B B
v &8 O xi&i 7
! == T TemplatE| Run Feﬁ+
-----
N3 Margin: Beta: 3 nlegs: @4 6
Feff input file
# This fefff file ws IRUNIGZIETE T D -
# Demeter written by el, 2006-2016 =
-t e =t - K: HOLE 1 R I TR Y I
# total mfkees LI: HOLE 2 10,208 microns E
* specifi .
g Ly: HOLE 3 =t =t~ e = e et
4 normal i . |5
g Ly HOLE 4 — m = = e i = e = e —
TITLE Zr0
r B B ]
I HoLE # F¥I: (Zn K edze @ 9659 e¥, second number is B0°2)
‘:F---I'l'l'ﬂl!ase mpath mf ef f,mchi
o *ZR D IC DUV TIFFEFFDWeb R —
] =00
WOLARIZATIN 0.0 0.0 0.0 SEERLTES
http://monalisa.phys.washington.edu/
F‘TEEHMSZ . feffproject-feff-documentation.html
13 Ine—e IRUVEF
1 a0 in
2 b BUE BT
}T.QMS._______’UN&I Lontaing 177 ajpms ===—
x ¥ H ipofy taz | distance]
1 0.00000 0.00000 0.0000 DIZn 1 0.ooooo 1
1 1. 87643 0.00003 -0.5839' 2001 1.55434
1 -0.93824  -1.82502  -0.5639g 20on 1 1.95934 1
-0.93824 1.62508  -0.5639% 200.1 I 1.95939 1
0.00000 0.00000 2.0398% 210.2 I 2.03382
I o0.00000 0.00000  -3.16748 2p0.3 | 5.16743
1 1.87643 0.00003 2.6035 1|Zn.1 1 3.20928 1
=, -1, . n. -
1 0.93824 1.62602 2.60359 17 Zn.1 ‘3 20328
,ﬁ——__:j-——-o | == s b
Gig _ NI -
EEAR L. TfE NS DREEE
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L Artemis [Feff] Atoms and Feff == ]
T Rename ﬁ' Discard w Feff in Demeter ' Feff doc

‘% Atoms | gey Feff | P2l paths & Path-like @ Console

Open file Eave file [:Iear all Template Run Feff
- -

MName: Zn0O Margin: Beta: 3 nlegs: @4 ©6

Feff input file

# Thiz fefff ffle was generated by Demeter 0.9.25 -

# Demeter written by and copyright (c) Bruce Ravel, 2005-2016 =

R et G et sl SE SR o ‘ ‘

# total | ° “ N

LEL Feff input file ZBE(CIEL TIRIFS 3
s = Feff input file & %E (IS 793,
#  normal

* -k

mezo  Atoms E[EEKR(C Save file NY > TRIFCEDNN
EE;;DL Atoms & BUHLRERF (Linp) 7RDT. BIBTHREFIT DLENHD D,

FRINT
" feff-ZnO.
e f91) feff-ZnO.inp
POTEMTIAL.
% jpat 2 taz
I a0 n
1 a0 n
? a 1]
ATOMS # thiz |i=zt contains 177 atoms
E W z ipot tag distance
0.0ooon 0.ooooo o.oooon 0 Zn n.ngooo
1.87643 n.ooons  -0.56383 2 04 1.958534
-0.93824  -1.8280Z2  -0.5B383 2 0.4 1.95834
-0.33824 1.62608 -0.66333 2 0.1 1.45324
. noono n.onono 203862 2 0.2 203882
0.00000 o.oo0p0 -3.16748 2 0.3 3.18748
1.87643 n.onong 2.80356 1 Zndd 3.00828
-0.93824  -1.82802 2.60358 1 Znad q.20928 .
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b

SPring.. 8

EXAFS T8

SFERD RS

L Artemis [Feff] Atoms and Feff

@1 Rename ﬁ Discard @F&ﬁin Demeter " Feff doc

% Atoms & Path-like @ Console

Ervs
I Feff Paths

& @ Re | Im il

Save Plot paths Re[x(R)] | Im[¥x(R)] Rank

K- |R|

wk) xR

Name of this Feff calculation:  zpp

Description

% TITLE Zn0

Thiz paths.dat file was written by Demeter 0.9.25
% The central atom is denoted by this token: @

# Cluster =ize = 5.00 A, containing 176 atoms

3 36 paths were found within 5.000 &

1 Forward scattering cutoff 20,00

# Distance fuzz = 0.030 &

] Scattering Paths

: Degen Feff Seatter ing path Fank L
1 1 2,00 1.859 NI | o} io0.00 0z
1 2 1.00 2.04a0 Bz [c} a0, 38 i
a4 E_00 I 2049 @ Zn. 1 [c] BO.73 H
5 E_00 a.250 B Zn.2 o} 58,92 H
3 §.00 E.0584 [N 0.1 @ 9.8% H
T 12,00 3584 RN I | Zn. 2 o} 19,487 £
g E.00 I_E04 NI | [ o} T.E0 -
El 12,00 I_EB04 RN I | Zn. 1 [c} 15,480 -
10 2,00 2795 B4 o} 19,20 H
11 E_00 3837 [CIN 1] [c} ar.2r i
12 a_no 3813 RN IO | o} o1 ) 5,35 £
14 E_00 3 4814 RN | In. 2 a1 @ 351 B
18 E_00 4168 RN IO | (1] ] 437 H
2 24,00 4,503 @ In.: @ 4,84 H
22 24,00 4503 RN I | o4 o} 15.74 £
23 24,00 4,508 B Zn.Z 0.4 o} 1221 -
24 E_00 4538 [CIN 10 [c} 23,4 i
L] 12 nn 4 SRR B 7 n_s ® 7 an :

Type

zingle zeattering
zingle scattering
P T o —
single scattering
single scattering
obtuse triangle
obtuse triangle
other double secatte
other double zcatte
zingle zeattering
zingle scattering
rattle

dog-leg

other
other
other
other
zingle scattering

double zeatte
doub le
doub le

doub le

seatten
scatter
seatten

=
ather dankle zeattean

€| 1

| 3

»

[m]

-

}

O |

Scattering path

Degen HBFORELBIEZRRT D
ZEE (=HA#0) @PIRINTTER
Scattering Paths
rIJ-egen R;f-TSc:tte:n?P-aiT-l 1 Hank -ILI-T;E------‘I_
1 a.on 14959 1 RNV | ) : I 100,00 :E: single scattering ||
2 1 .00 2. L'I-‘lD l@-0-2--@---' l_3133-'2ls|ngle s_caLtgng 1
Reff Rank @ T
(=yiisksi EXAFSIREAINDFS

(5B \pathz100& L TULVD)
Type O&——
HBEFORELBIE, AYELEIEY
Single scattering: EELEL

Scatteing path No.1 Z¥FHEK(CTDE -+

Znp SR LI BF A

7 U BERt ICON'3D = {
(BN (FEEFEUNo.2 7 - ~o OlC1EZ IFEELSNTZN
ZEHBLAD) 0 N, [ER>TL3 (Single

4 e- \ scattering)

@

Zn @)

2.049°A
-



@ EXAFSOERFTE SPans-S

[#E MBDEREL/ \R(EED K D (CEEIRE=NTLDDH ?

—[EIFEREL 1718
(single scattering path) (2 legs)
Zn 2
= [EIEREL LEpy
(triple scattering path) (4 legs)

Artemis CETESNDR (FBEE) =XEBFNEGELSNIZIERED V2
1 [BIENELD R = fE=iEkEH
2 B EDORELBIREDRIE, BEFEGEER CERWC ETER



® EXAFSOOM5HE

o

SPring

8

EXAFS T8

SfaRad T IICRRITD

FRUTZVEREL (R7%Z

& Artemis [Feff] Atoms and Feff

(= o )

EOVUw O TIEIR

I Rename ﬁ Discard @Feﬁm Demeter " Feff doc

‘@ Atoms | [ gey Feff ‘ ‘g Paths & Path-like @ Console

[EnO] O 1
| [znO] 02
| [ZnO] 02

H @ R fm

Save Plot paths  y(k) [x(R) | Re[x(R)]| Im[x(R)] Rank
Mame of this Feff calculation:  zpg

Description

3 TITLE Zn0

I This paths.dat file was written by Demeter 0.9.28
¥ The central atom is denoted by this token: @

I Cluster size = 5.00 &, containing 176 atoms

¥ 36 paths were found within 5.000 &

§ Forward scattering cutoff 20.00

¥ Distance fuzz = 0.030 &

Scattering Paths

1 Degen  Reff

E ]
7 5 E 0]

2 E04 @ T
a

1z.00 2604 & 01 In. 1 @ 15.80

(BELEIR(ICLrIziR LI2N' 5)

Path list N(C

O ——————————————————————— ——
Scatter ing path Rank L

Type _I.

% other double scattel

FR UTZOVEREL/ CA (No.1-7) Z&EIR

tel

% other double scatter
Z other double scatter

21 2400 4503 &0 In. 2 ) 464
22 2a.nn 4.503 B0 0.4 @ 15,79
23 24.00 4,502 E In.2 o4 @ 12.21 3
24 &.00 4,528 EO0.E @ 3.4 H
B 12 004 SREmon » ns [T} 7 s H

other double scatter
single scattering

ather danhle cratter T

| m

*

(| [2n0] 2n 1
| [zn0] 2nz2
| [zn0l01 01
|| [2n0] 01 2n2
- -

554> ROD

;@7!'2’9/%?'133“&
F—/A M Plotting list(ZiENN

E S

n

RSwI& ROYS -

Label
M
S0
AED
AR

! gt

0.0 Ei
3rd
th

nd

Reff=1.959, nleg=2, degen=3

3
1




® EXAFSODEEGHETR

EXAFS T8

SfaRad T IICRRITD

[=] Artemis[Plot. 1] [=R(ECR =
D& e zr@aaal a?
ZnO.txt in R space
50 | T I
45 Ot ——
I.'fl.%'-. window ——

40 - If ‘IIII'.I [new] 0.1 ——

2 L I\ [new] 02 ——
5 |I|I I||| [I"IEW] 03 ——
< 30 oA [new] Zn.1 ——
— I '.'.I [new] Zn2 ——
— 25 I [new] 0.1 O.1
2 a0l i\ [new] O.1Zn 2
=

Plot window || Plot residual
[7] Plot running R-factor

kmin g kmax 2p

rmin g rmax g

gmin g gmax 15

L Artemis [Plot] =] @ ==
[ 230« ]
k-weight
©0 ©®1 ©®2 @3 Okw
limits | stack indic ORIE
Plot x(R)
i@ Magnitude () Real ) Imag.
Plot x{q)
) Magnitude @ Real ) Imag.
[T Plok fit [] Plot blkg

Radial distance (A)

3.59442, 58.8877

TNZTNOEEL (R& B UENDETZEXAFSZ

KRUEWGE

(&7

Plotting list

V| Path: [Zn0] 0.2 from ZnO.txt
Path: [Zn0] 0.3 from Zn0.kxt
Path: [Zn0] Zn.1 from ZnO.txt
Path: [Zn0] Zn.2 from Zn0.txt
Path: [Zn0] 0.1 0.1 from ZnO.kxt

Rata: Zn0.t e
Path: [Zn0] 0.1 from ZnO.txt
v

V2 221200104 202 SIS - -
BNNEER |

—— -

Freeze [ Clear

Save next plot to a file.
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ZTNTNOREL (X2 LEDE

~t
m

-

XAFSZZERRI D

L Artemis [Data] ZnO.bxt
Data Path Marks Actions Debug Help

ZnO.txt oV 1
Data source
C:¥practice_data_201708%¥Zn0.pr], 1
Plot this data set as
| k123 H R123 || Rrrr H Rk || kg |
Title lines
Fourier transform parameters
kmin  =2.000 kmax 145 dk 3
rmin - 1 rmax 3 dr 0.0

Fitting k weights

1 2 3  [[Jother

0.5

Other parameters
Include in fit
g(k) 0

Plot after fit  [] Fit background
[7] Plot with phase correction

o
[gn0] 01

[ZnO] 02

[Zn0] O3

[Zn0] 2n 1

[ZnO] Zn 2

[2n0] 0 00

ri L L L LI 1L

[Zn0] 01 2n2

[Zn0] 0.1 Zn.2

Include path

@01 Zn2 @

[=][E )]

[T] Plot after fit
[T Use this path for phase corrected plotting.

LOEL/%D’ET:LV (RE@ZEAND =

7l ahtrica trannla hink (40 87 -~
ipot  labe

TPV :1:1:1: A 1 I =
2.814680  1.B25056  0.000000 1 “Zn.f
0.000000  0.000000  0.000000 O “abs _

1 | 1 | 3

Label  Reff=3.584, nleg=3, dezen=12

il 12

S0 1

AED

AR

ot

Ei

ard

dth

Marked all paths.
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SPring
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ZTNZTNORGEL (R B UENDETZEXAFSZRIRT D

L Artemis [Data] ZnO.txt
Data Path Marks | Actions | Debug Help

ZnO.txt I.-__.M.aka.su.m.nf.al].path;a.nd.ph:nti.n&--____alu,smm__
1
1

Data source

C:¥practice_data_2

Include marked
Exclude marked

Flot this data set as

| k123 || R12:

Title lines Discard marked

Plot marked after fit
Plot no paths after fit

Make sum of marked paths and plot in R

Transfer marked paths and plet in R
Transfer each path and plof in R

Alt+Shift+m

V1 Include path

Actions > Make sum of marked paths and plot in R

[Zn0] 0.1 Zn.2

[ Plot after fit

or

Compute bond valence sum

°
Alt + Shift + m

Alt+Shift+b

1.876437
2.814680
0.000000

o.ooonzn
1.626056
a.oooanon

-0.563932
0.ooonnn
n.oo0000

S

Alt+Shift+a
Alt+Shift+u

,_
Cu
=g
]

Fourier transform parameters

kmax 14.5

rmax 3

kmin 3000

@ dk
@) dr

rmin - 1

Fitting k weights

#1 [2 [F3 [other

0.5

Other parameters
Include in fit Plot after fit
(k) 0 [C] Plot with phase correction

0.0

[C] Fit background

12
1

SRR E =
=

s |m
= |m

=
=
=

L

Reff=3.584, nleg=3, degen=12

2
1
1]

0.1
.k
"shs

I




® EXAFSD¥E5HETE e

ZTNENDENEL R ZE UENDETZEXAFSZEFRRT D
[ & Artemis [Data] ZnO.bxt [=][@][=]

Data Path Marks Actions Debug Help

ZnO.txt o o1 i oa [Zn0] 0.1 Zn.2
7| [ZnD]1 D3
Data source Fl gng} ;n; Include path [T Plot after fit
. - o 1Zn0lZn: [C] Use this path for phase corrected plotting.
C:¥practice_data_201708¥Zn( EiEre s s R @h @01 7n2 @
Plot this data set as =B bt A o s i el Path e - - —————— {7} obtuse triangle, high (19.87) -
1 : x " z ipat  labe
l k123 H R123 ” & : Zn0 sum 1 1.8768437 n.oooosn -0.5E3A82 2 01 |=
P | 2.814680  1.G25056  0.000000 1 Zn.
Title lines 0.000000  0.000000  0.000000 0 “abs _
[ Ok ] l Cancel l oy = | .
Label  Reff=3.684, nleg=3, dezer12
. ! 12
® ZHIZDITD >0K
Fourier transform parameters 4kl
AR
kmin 300 kmax 145 dk 1 e
rmin 1 rmax 3 dr oo Ei
d
Fitting k weights dth
1 2 [ 3 [Cother 0.5
Other parameters
[¥] Include in fit  [¥]Plot after fit  [] Fit background
g(k) O [7] Plot with phase correction

Marked all paths.



® EXAFSOHERETHE

ZTNZTNORGEL (R B UENDETZEXAFSZRIRT D

L Artemis [Plot]

(=] Artemis[Plot.1] =0 w5
¥ esxaaa iy ?
ZnO.txt in R space
80 T T I
N0t ——
nor window ——
[new] 01 ———
60 I [new] 0.2 ——
- [new] O3 ——
< Or [new] Zn.1 ——
=~ /?\ [new] Zn2 ——
— 40r [new] 0.1 O.1
o i\ [new] 0.1 Zn 2
= 0r I Zn0 sum
20 - f \
fllI I'l.".ll
il JM \B‘CE
U v —_=—j _\\f_‘\_ | e e —
0 1 2 4 5
Radial distance (A)
3.53974, 03.3479

ENENDEXAFSHRENZF.T. L/'C
nNoEY (BHEW)

BEL (REBULEDEDEER 5

%ﬂ%h@EXAFS}}E@J%E LJ_C

MERET. 92 (ZE5HIELLY)

L« JL & J s

l-weight

©0 ©1 ©®2 @3 Okw

| stack | indic | VPaths
Virtual Paths

2 T H EEN# (CVpaths
(CHeBh g Bh'.
> MDA THI )W
DINIEHTES

Zn0 sum

DR o

Transfer all

Plotting list

Data: ZnO.bxt

Path: [Zn0] 0.1 from ZnO.kxt
Path: [Zn0] 0.2 from Zn0.txt
Path: [Zn0] 0.2 from ZnO.txt
Path: [Zn0] Zn.1 from ZnO.kxt
Path: [Zn0] Zn.2 from Zn0.bxt
Path: [Zn0] 0.1 0.1 from ZnO.txt

[ BathiI20Q] Q.12 from ZnO.txt
WPath: ZnO sum :

BN !

Save next plot to a file.
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® EXAFSOERFTE SPring: g

P M — : ; o |
is fitting model. -
Vi > Sove projecias b
 or | Artemis(Cld, RHID/VIDSEBFET BDT
i Ctrl +s | CEDICLESREIDICEERIITHULET.
P | BWERBH\L<IRO 5. RIFLU TArtemis%
| Save k¥ | EYS EIFUTLIEE, OIS &2
i —  Artemis-ZnO.fpj E 5w 7 UET,

——————————————————————

CNETICHSDE/I\T (BZESLLEZEBESTNTLRW)
o JAVT 40— EEETEITICTHEEL. ArtemisEIIE FIFd &,
TEENBE ENSIRLKIRB,
e Data sets (CEERT —H %=1 >h— ~UEE. HIBRL. EO—ERUEER
F—AEAR—KTBDETAVTA I ITBIRICTS—%kL=T,
* )T DEAIFOSICHMRFLET,



EXAFSERTDFRN

Artemisxz5s BT

@ Athena>—4~5tdHAFF o

@ WEETETILDOVER(Atoms) e
T ) MERMICHETIRIEER
- IR TERODIERE, RN
- fEEEE/ (DA -4 (ZERIEE. BEE)

—f ERR T BIcsbDTOTS A

EXAFSOIE:HETE (FEFF) ®
- Artemis(CFHIHMAHAETNTULND

T4 VT A 2DINSA—FDVERR

©

JA4YT A IET
REEHETTOIA YT >
fEMTHESRODIRE

QO © © @&

" AthenaTF —AMBLTH | Y
- Background. Baseline®4Lig
- v (k) (EXAFSIEEN) D,

- 1(K)ZEFT-EXAFS(CZift

- -

I" Atoms: FEFFDET I 7 )L%E

Cf J7 AN ZAFLTHLE
. ETIUEROFENESE (,7‘5

-

P e e e e e e e e e ———— N
FEFF: J¢tEFDEELBIEE i
HELREZETE I B/HD i

JOJ5 A E



@ T1YVTA IO NSA—I DR 723

| <EXAFSOEAT>
EXAFSHREN = -2 (E, €)= -2,
4o INJF (k) exp(=2ki°o;”
7 (K)i=S, Y ) pg i )sin(2kjrj +¢;(K))
tmmemed j kjr‘j
e 1E5%R

| FEFFICL3E®RETETRDS
i NS A—75

-----------------------------------------

502 (ZARPER ( 5 )
(EEEH)

F(k) (#75BEET)
. (A DS—ETF) §

¢(K) (RIAERF)

---------------------------------------

AE, (KDERR)
XN, (B2 (ZEE

-----------------------------------------

Q <O



@ I1YTA SONSA—SDIER (=3

F9(F. TB—EMNBDOZN-OEES (WU TIa VT >0 MNTTHD

IArtemis t COZEZTEERIT D
S2 (BHRMR (EED) ) — amp

r; (iE@f) — delr (*FEFFCEIEUZRNNSDRERMNDHZETE)

o (T)\A4IJS—KF) — ss

J
AE, (kDIFm) — enot

XN, (A FEE — N=4
ZRAFSXF (A TELL (g,b,c,al,b2:-) A TSR (+) .

AT (-)  PRAVURD (*¥) . ASwv>a (/) ZANTULERD L,
HEEDOBIK(CEODTUERDIDT, BRICIHEDZNLDICLTLIZEU,

\——————————————————————————————I

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
\

SS
amp 9 2
2L NSFi (k) exp(=2ko;7)
2(K) =S, & L - J_’b3|n(2kjrj+¢j(kj))
delr j
I, =R, HAr,

2m 2m
kj z\/kz _?(Eo - Ejo)z\/k2 _?AEJO

enot




@ T4 YVTA IONSA—IDER" 25

F9(F. TB—EMNBDOZN-OEES (WU TIa VT >0 MNTTHD

G e

Zn-0. 1iEE%381R E=% (o8~

Sy (ZAER) - amp e ——— _@ [Zn0] 0.1
-~ | |[2n0]03
rj (Eﬁﬁﬁ) — delr it Includg path [C]Plot after ﬁt.
—_ e — [Zn0] 04 01 [[]Use this path for phase corrected plotting.
0; (T} 1 Ijj_%) — SS [zn0] 0.1 Zn2 @01 @
AE, (kDIRR) — enot (1) single scattering, high (100.00)

b y z ipot  label
1.876448 0.000030  -0.563936 2 0.1
1.anooon 1.anooon n.oooooo 0 ‘abs

XN; (BchE) (FEE — N=4
(No.1&EN.2(FEEEEDELZS)

N e e e e e e e e () e e e e e e e

4 | 1 | 3
________________________________
o3l — Ref i3], nles=2, degen=3
1
N 4 :
‘i sk amp 1
1
: LED enot 1
1 AR delr :
1
1 o: =] :
-




@ T4 YVTFA2DONSA—YDVERR" "2

F9(F. TB—EMNBDOZN-OEES (WU TIa VT >0 MNTTHD

& Artemis [Data] ZnO.bxt =0 R >
[2nO] 01
| [zZn0] 02

Data Path Marks Actions Debug Help
ZnO.txt o o1 [Zn0] 0.1
|lznol oz
| [2no] Zn 1 Include path Plot after fit

Data source | [2nD] 2Zn 2
~ (2000 D1 04 [ Use this path for phase corrected plotting.

C:¥practice_data_201708¥Zn0.pr], 1

e el _[2201'3_‘_2“_9____ @01 @

F"Otthif'dat{ ENSA—SIDAIBRTEIV Y IFZDEATSI> | (1) single scattering, high (100.00)
E D42 RONMETL S b 2 ipot label
k _ i 1.876446 0000030 |-0.563335 2 ‘0.1

: guess. 1 0.000000  0.000000 | 0.000000 0 "abs
Tidelines 1 JRIIIR/(SA—H -
: def: : ' I | r
1 o _ o
1 MO/ SA=FICiFT D) (SA =S : T
: HATER. EHCHBH - ) 48 S R
1 set: i S ey
1 ==y 1
_ TEER I PN~ Guess amp i
Fourier tran4 - T . i f 1
o (B TEERALH, TavT+ 2TMBICGTER | AR gg  Defamp I
amin 3l (FEETEHURLN) | @ o setam ]
rmin 1: Skip: : Ei : Lgll.IEE.Bamp :
L I vTA O TERURY (S A—% 1| I Skipamp ;

Fitting k weights
1 2 3 [Clother 0.5
Other parameters

Include in fit Plot after fit  [7] Fit background
gk) 0 [7] Plot with phase correction




@ T4 YVTA IDONSA—IDER" 3

F9(F. TB—EMNBDOZN-OEES (WU TIa VT >0 MNTTHD

L Artemis [Data] ZnO.txt -5

Data Path Marks Actions Debug Help

Zn0.txt oot [Zn0] 0.1

|lznol oz
Data source & Egngi in ; Include path Plot after fit
: : = [Z:D] 0"_1' o [T Use this path for phase corrected plotting.
C:¥practice_data_201708¥Zn0.pr], 1
| [2n0] 0.1 Zn 2 @01 @
Plot this data set as (1) single scattering, high (100.00)
® W z ipot  label

| kK123 ‘ | R123 ‘ | BErmr ‘ ‘ Rk | ‘ ka | 1. 876448 n.0o000s0 -0.563335 2 0.1

g.0oooon 0.000000  0.000000 0 Tabs
Title lines

4 | i | 3

Label Reff=1.958, * ~

N p E GuessZiBIR
S [ @mm=mm=——=——=

-
T |
Guess amp
Fourier transform parameters Akl E”'j! ——mmmm e -
. AR el P
kmin 3000 kmax 4.5 dk 1 o - Set amp
rmin - 1 rmax 3 dr  o.o Ei Lguess amp
3rd Skip amp
Fitting k weights i

1 2 3 [Clother 0.5

Other parameters
Include in fit Plot after fit  [7] Fit background
gk) 0 [7] Plot with phase correction




@ T4 YVTA IDONSA—IDER" 3

F9(F. TB—EMNBDOZN-OEES (WU TIa VT >0 MNTTHD

& Artemis [Data] ZnO.bxt =0 R >

Data Path Marks Actions Debug Help
IR
ZnO.txt o o1 [T [Zn0] 0.1

|lznol oz
Palasoce | [zn] 2n 1 Include path Plot after fit

= E;:g} 3"120 1 [T Use this path for phase corrected plotting.
C:¥practice_data_201708¥Zn0.pr], 1 [2n0] 01 202

I [2n 1 Zn! @0.1 @

Plot this data set as

Ll LIJ_'?Ir'ngn'e scattering, high (100.00)

N\ \"‘ﬂ x y z ipot  label
| k123 H R12 f_\_jiﬂf'_'j_f_/,.[t_’j_b_ﬂ_j;c_ézf;ff_%_b___T_g:?____.18?6446 0.000030  -0.569935 2 0.1
0.000000 0.000000 0.000000 0 Tabs
Title lines
|
& Artemis [GDS] Guess, Def, Set parameters = = [ |1 | N
Type Name Math expression Evaluated “ @ Use best fit N -
g . .
11 |guess amp 1.00008® ¥ Reset all GuessziEiR
i ‘
2 | |guess [ ;{ Highlight -__________.i
| 1 = ———— (i ————————————————— - Guess am
3 55 - P
1945 I ’7-"*5( : I #)EAME or 2x=X A48 1 Evaluate —— o o e ]
4 1guess | B .- ________________________l Def amp
5= guess : (¥ Import GDS Set amp
6 : guess : l.__‘-' Export GDS Lguess amp
7 : guess : . Discard all Skip amp
8 : guess 1
9 jiguess NS A —SDIEFEZIEIR + Add GDS
I 1
10 |guess I @ About: GDS
111 |quess [
1 1 d
« 1 1 }
I-------I
Highlighted parameters matching /#Aamp¥z/.




@ T1YVTA IO NSA—I DR 723

F9(F. TB—EMNBDOZN-OEES (WU TIa VT >0 MNTTHD

é?@)ff%—@%ﬁ%ﬁ@“%

L Artemis [GDS] Guess, Def, Set pgrameters o B [
Type Mame Math expression Evaluated a @ Use best fit
f——— e EmEmE_—_—_—y T ——— ‘
1 Jouess |ar‘"|p 1.00000 1 ¥ Reset all
: i
2 =gue55 enot 0 : ,j; Highlight
1
3 =gUEEE delr 0 : E
4 guess S5 0.00300 :
5 |guess o TTTmSSSsTessssss (| Import GDS
6 |guess (% Export GDS
7 |guess 4, Discard all
8 |guess
9 |guess 4 Add GDS
10 |guess @ About: GDS
11 |guess

4

Highlighted parameters matching /[$Ass¥z/.

x THLTLESTSH ZZ%EFUWOT@%bE?

L Artemis [EXAFS data analysis] - *<untitled>*

File Monitor Fit Plot Help
Data sets

Add

Hide "Zno.txt"

CNTIAYVT A TINSA—SFDERKIZTZT ! !

Start a new Feff calculation. Right click for a menu of recently
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Artemisxz5s BT

@ Athena>—4~5tdHAFF o

@ WEETETILDOVER(Atoms) e
T ) MERMICHETIRIEER
- IR TERODIERE, RN
- fEEEE/ (DA -4 (ZERIEE. BEE)

—f ERR T BIcsbDTOTS A

EXAFSOIE:HETE (FEFF) ®
- Artemis(CFHIHMAHAETNTULND

©

@ TAvTA 2T\ SA—=SFDIERK
® TAYTAIIRT

® FREBEHFTTOIAVTAT
@ ETERORF

" AthenaTF —AMBLTH | Y
- Background. Baseline®4Lig
- v (k) (EXAFSIEEN) D,

- 1(K)ZEFT-EXAFS(CZift

- -

I" Atoms: FEFFDET I 7 )L%E

Cf J7 AN ZAFLTHLE
. ETIUEROFENESE (,7‘5

-

P e e e e e e e e e ———— N
FEFF: J¢tEFDEELBIEE i
HELREZETE I B/HD i

JOJ5 A E



® TAVTFA IDET ~rans-

F9(F. TB—EMNBDOZN-OEES (WU TIa VT >0 MNTTHD

" _ oA
& Artemis [Data] ZnO.txt Zn-0. a5 2 EiR

e |
Data path Marks Actions Debug Help Include path, Plot after fit(CH
e ————
[FIEEIEE i
ZnO.txt v 1 VT e — [ZnD] 01
= oT 04 o T (e e e
N ™ (2000 201 [¥] Include path [¥] Plot after fit 1
™ (roi 2n ETUae it For shoes Cormentad Tt
C:¥practice_data_201708¥Zn0.prj, 1 f [Znol o 2 ” i i i

| [2n0] 04 2Zn2 @01 @

Plot this data set as (1) single scattering, high {100.00)

% ¥ z ipot  label
|z || Rzs || Bw || R || e | 1876445 0.000030 -0.583835 2 0.1
0.000000  0.000000  0.000000 0 "abs

Title lines

Zn-OfEEDHENDHT (T4 v+ > I DEH)
rmaxz2(CZE

'_
(1]
(=
il

Reff=1,868, nleg=Z, degen=3

i 4
S0 anp
Fourer transform parameters AED enot
. ([ MR delr
inl 3,000 kmax 145 dk 1 - -
prmin g rmax | 7 dar qg.o 1 Ei
Lo e == G == ekl | ad
AT T e T4V T+ 2ICANS k DEFEZISE
11 12 [F3 l[other g5
N
Other parameters 3(; 4
l ¥ Include in fit  [¥] Plot after fit :|:|Fit background

g(k) O [C] Plot with Phax*ﬁho Include in fit, Plot after fit(C&

The number of independent points in this data set is 7.32
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SPring.. 8

F9(F. TB—EMNBDOZN-OEES (WU TIa VT >0 MNTTHD

& Artemis [Data] ZnO.txt
Data Path Marks Actions Debug Help

ZnO.txt oV o1

Data source

C:¥practice_data_201708¥Zn0.prj, 1

Plot this data set as

| k123 || R123 || Brrr || Rk || kg

Title lines

Fourier transform parameters
kmin 3,000 kmax 145 dk 1
rmin 1 rmax 7 dr o

Fitting k weights
(1 [F2 @3 [Dother g5

Other parameters

Include in fit Plot after fit [ Fit background
gk) 0 [7] Plot with phase correction

Zn-0.2f5 5% 1R

PR —

Include path, Plot after fitdOF T w o
=9 (T4 wvTa TN SERM)

7] [ZnO@0 1
4 (i
[ [znO] O3
| [2nd] 2na
| [2n0] 2n 2
| [znO] 0004
| [znD] a4 202

B DEEBRERIC, include path,  igh (3038
Plot after fitdF v O%49 T
(fEEREN=ZEFIMT/EO>TND 00 0.000000 O “sbs

Z & HERR)

[ZnO] 02 10

(@3 ((znC10-2 )

] Plot after fit :

) O
e e e
@02 @

1| L1 | 3

Label  Reff=2.040, nlez=2, desen=1
M 1
Sl 1

The number of independent points in this data set is 7.32
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93, B—EMBDZN-OFECH U TIar VT a2 Td=MNITHD
WKWK T wFa > | Ejﬁﬂ[jﬁ

ZOHIC, RTF! 1@

| Fitspace: Ok @R (g | Sava I
= 1

o= = —

Fit

History

— Show log

TAYTAITERIT @
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JAYTAIMMET I DERRDI 2 ROMNMETLS

L Artemis [Log] Fit 1 [=] & Artemis [Log] Fit 1 =] @ ==
Hame o H Fit 1 {etzea) s & AP =% (.9738 -
Df.zsc:rlptlun ) - fit to ZnO.txt delr & enot o onLar
?gurefu:.:erlt - ;“” 06-30T15:21: 15 411 other correlations below 0.4
ime of fi : -06- 21:
Environment : Demeter 0.3.2% with perl 5.022001 and using Ifel| S ry————cy—— = ————
- H — ~ A\Y i
IE'nteri"azeh : Artemiz (Wx 0.9928) ' j,‘/ N at /O%D% i
P::p:: ¥ ) v Athena project N == e e @ AT T e
_____-______________________________ © ame —_—
I B=TJ4vFaIDRBULEL FE>E>R T4V * k- range = g.000 - 14.5
1 SOBERNE LB IC DN TEREN(CEIZT B) D dk = 1
l—-——-——-——-——-——-——-——-——-——-— —— . I\('Wiﬂdﬂ'ﬁ' = Hﬂ.l'll'lll'lg
o lk-weizht =1
Independent points : 7.1562500 :;&”ge ; .
Number of wariables D4 Ao o . Ha;nn .
Chi-square : 43.0943439 C Fithine space - :
Figduced chizsauars — - i 15.5548020 ' backeroud function = o
= : 1 : -
I-Eu-:n%zt?nﬁf-d;t;EETS-----:-?. JELY ! phase correction = no
' ! background remowval = E0: $BE4.702219, Rbkg: 1.0, range: [0.000:19.9881. clamps: [
(mmmmmmmmm e o gl on b by keweight = 1.62§e-004
" [ ( )] [ ( . )]2 1epsilon_r by k-weight = 1.92§e-001
i R_Z IM(Zgaa(R ) - Ztheory +[Re{zuwalRi) - Ztheory(Rl) IR-factor by k-weicht = 1 ->{0.00832, 2 -> 0.00289, 3 -> 0.00151
] - 2
Im R ) +[Re R 1
'\_____________[__(f“_‘"“_a(_'_)2]__[__%2"_(_'_))1________J_n_mz____________.SQE___s_ianaﬂ &0 _ delr__ Beff __R___
- parameters: :I:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: E
anip = 0.34714077 o4/ 0.03758005 [1.00000] [#n[l] 0.1 4,000 0,947 0.00472 4,618 0.01314  1.95340 1.372564
enot = A.B1845760  f +/-  0.55779407 [0] D e ———————————————
delr = 001314213 f 4/~ 0.00281441  [0] [ name =i third — fourth
5 = 000472437 t+/- 0.00032054 11 1 * =
(2n0] 0.1 0.00000  0.000 BMEDBZ
Correlations between wvariables: amp (SOZ)Z 0.70-1.10
=5 & amp --» 0,323
delr & enot --» 0.8211 sh=hmde e hsdmhsd=a=w=d enot (AE, e0): < 10 eV =
h - SE— |4, ss (o2) : 0.003 - 0.020 A2 r
Save H A | | e | Save || About | | Close
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T4 YVTA I ODERESS T L TRE [ S
x| B

2] Artemis[Plot.1] = |- | s k-weight
& e szs@aala ? ©0 ©1 ©2 @3 Okw
ZnO.txt in R space limits | stack indic ve| « [

18 I i | | : Plot ¥(R)

16 |- nOixt — || @ Magnitude () Real = Imag.

14 |- [ e T e e —————

: 74UT4/0%¥%7DWF

{__" '12 — —— v e el = ——— i ————— -
< . ! ' +r | ||lg===== - !

10 V2l Blat i ... TTPBE g
? gl [#] Plot window  [] Plot residual
— [T Plot running R-factor
= G

kmin g kmax  2p
4 b
rmin g rmax g
2 J
gmin g gmax 15
0 |
0 1 2 3 4 al B -
. ] A Plotting list
Radial distance (A) Te—— i

3.02570, 21.1341 Path: [new] 0.1 from ZnO.txt |

[C] Ereeze Clear
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B ZBAIBDZN-ZnESEERB UL I VT« 2 J0ZMNTTHD

& Artems [Data] 200.0c Zn-Zn. 1 EEZEIR =l s
Data Path Marks Actions Debug Help ?
M| ZnO.txt o o1 v| [znolp ! M| ((( [Zn0]Zn.1 ))
. : Wzl o2 W . :
BT @ aE Y ] .!:l Include path [T] Plot after fit
[T Use this path for phase corrected plotting.
C:¥practice_data_201708¥Zn0.prj, 1 | iznalor ol )
| dcl2n0l 01 2Zn2 D0 @7l @
Plot this data set as (4) single scattering, high (60.73)
% y H ipot  label
[ k123 l l R123 ] [ Errr l l Rk ] [ ka l 1876486 0.000030  2.R03EEE 1 CZn.d
0.0o0000 0.000000 p.oonoon 0 Cabs
Title lines
‘| n | 3
{J.ﬁhﬁ.l._.naif.-s'.m,. s.lag-.?,.daganas__-_~l
A — TRH - |— >
Zn—Zn.‘ﬁEm(Llaaéﬁ'éﬁéﬂg’i%ﬁt(d’ﬁﬁﬁ - Sik o—o 1 E H
I 186 !
: ) I AE0 enot_2| 1
L Artemis [GDS] Guess, Def, Set parameters E=n =R 1 c - I
) | AR ol o uess enot_ "
Type Name Math expression ‘ Evaluated @ Use best fit 1 - Def enot 2 1
sz =5 7 -
1 |guess amp 1.00000 0.94714 4/- 0.03783 @ Reset all 1 — 1
2 |guess enot 0 4.61846 §/- 0.55779 & Highlight : Ei Set enot_2 :
3 |guess delr 0 0.01314 §/- 0.00281 Evaluate 1 3rd LgIJEBB I 1
4 |guess ss 0.00300 0.00472 4/- 0.00032 1 dth Skip enot_2 1
o ——————_——_ ] n 1
5 |guess 1 |enot_2 0 i [_9 Import GDS \ )
6 |guess : delr_2 0 [_‘; Export GDS - ————— -
=  CEN O ¥ D
8 |guess
9 |guess 4 Add GDS
10 |guess @ About: GDS
11 |guess
12 |guess
4 3
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B ZBAIBDZN-ZnESEERB UL I VT« 2 J0ZMNTTHD

L Artemis [Data] ZnO.bxt
Data Path Marks Actions Debug Help

ZnO.txt oV 1
Data source
C:¥practice_data_201708¥Zn0.prj, 1
Plot this data set as
| k123 H R123 H BErnr || Rk || kg |

Title lines

=N HCB =

Include

| [znOl 0
| @lzn0l 02 X
| @ lEn0l 02 M
[Zn0] Zn 1

N ZnfEEZESORDC T4 vT o I DOEHEZEILKT D

Rmax%3.6(cEE

Fourier transform parametgrs

fath, Plot after fit(C

! [¥] Include path

kmin 3000 [@] kfpax 145 (@] dk g

e — N
prmin g -[E]-rmax 1.5 :[3 dr oo

Fitting k weights

1 [2 [#3 [Oother 0.5

Other parameters

Include in fit  []Plot after fit [ Fit background

g(k) 0 [C] Plot with phase correction

M [Zn0] Z2n2 0 —— - ————— - —— -
= ((([Z:D] Dnj o1 i UUE:E this paEFl?or phase corrected [:-bfottmg.
|| ([En0] 01 2Zn2 30 @7Znl @
(4} single scattering, high (60.73)
® y z ipot  label
1.876436 0. 000030 2.603588 1 "Zn.i
0.000000 0. nonoon 0.000000 0 “abs
4 | 1] | r
Label  Reff=3.208, nles=2, dezenck
N 12
| S0 .
[Z] Artemis[Plot.1] [E==EoR=0)
D& ecseaaala?
ZnO.txt in R space
18 T T T T
bt nOwxt — |

xR A%

window

Radial distance

(A)

2.05231, 21.1996

The upper bound in R-space for the fit and the backwards Fourier transform.
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EBRAMABOZN-ZnEeEEBLUIE T4 v 20 Z NI THD
WKWK T wvFa > | ]
TOHIC, RE! |

| Fit space: Ok @R O

Fit

History

R &3#IR
@
.
Fit space: Ok 1@R 10 q |
TAYTA2IERIT o @] History
- i Show log
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JAYTATOMETIDER—RT > ROMHTL D

L Artemis [Log] Fit 2 o | ® (w23 i Artemis [Log] Fit 2 o] @ [
&1 other cnrrelatlnns below 0.4 a
Mane : Fit ? {xopex)
Description o fit to ZnD.txt
Figure of merit - 2
Time of fit : 2017-06-30T15:31:31 : Athema project = C:¥2010011342n0.pr), 1
Environment : Demeter 0.9.25 with perl 5.022001 and using Ifeffit 1. s name = Zn0.tut
Interface : Artemiz (Wx 0.9928) . k-range = 2,000 - 14.5
Prepared by H -k =
Contact : Nt kewindow = Hanning
v k-weizht =3
» R-range =1- 3.k
B =SS B B S RS B SHESE SESE R = R I = e v i e e = U e L . EIR - D.D
¢ R-window = Hanning
:fitting space = r
Independent points s 1878515863 . backzround function = no
Wumber of variables 7 : phase correction SR
Chi-square. : 4764, 4877550 : backzround removal = ED: 9864702219, Rbke: 1.0, range: [0.000:19.3861, clanps: (
Reduced chi-square = 404, 2787091 s epsilon ke by k-weizht = 1.625e-004
fanfal=hy £ 0.0423405 : epsilon_r by k-weicht = 1.926e-001
Humber of data sets 2 § R-factor by k-weizht = 1 -» 0011986, 2 -> 0.08021, 3 -> 004234
name M 202 sigma’? el delr Reff R
[Zn0] 0.1 4,000  1.082  0.00670  3.037 0.00748  1.495840 1.96684
(Zn0] Zn.1 12.000  1.082  0.01086  O.76% 0.00769 2.20830 3.21684
name i third fourth [
UBES parameterS: SIS oo o oo CoCCCoCoCoCCoCCoCoCoCoCoCoCoCoCoCoCoDCoCoDDCoDDDoDDDDzDzZzDzZzDzocoso
amp = 1.08213773 II 'H'" 0.15140354 [1.DU[|[|D] [EI‘lD] El.] D.DDUDD u_uuuuu D.UDDUD
enot - S.%5a80 k4~ 267206750 0] [zn] Zn.1 0.00000  0.00000  0.00000
delr = 0.00748588 ff +/- 0.01480203 [n]
2] = 0.00870287 ff +/- 0.00133578 [0.00300]
EnClt_E = u ?8439893 u +lf_ I 91?4['34? [u] B ES SIS S NS S S R U S S T e = e e e e e e e e e e
delr_2 = EI no7estld t+/- IJ 1s1472 [n] i AL
4 B A‘AA—AA?" ——— 3 a4 I
Save || About | ‘ Close | Save H About | | Close
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JdAVTA2OD-REISTLTRD

=] Artemis[Plot.1] =R

Ed ez a@aaa y ?
ZnO.txt in R space

18 T T | | I
16 - nOtxt — ||
fit r
14 window ———
[new] O.1
£ 12 [new] Zn.1 ——
<L
~ 10
@ 8
= 5
4
2
0

Radial distance (A)

6.044240, 20.4798

CODFERZ txt TIRIFEUTZUVEF(E ?

¥

k-weight

®0 ©®1 @2 @3 Okw

limits |5tack indic VR[4 |

& Artemis [Plot] o @ (=)

Plot x(R)

@ Magnitude ) Real ) Imag.

{7l Plot fit ?mlkg

Plot window  [] Plot residual
[F1Plat running R-factor

1 -
-

kmin p kmax 32p

rmin g rmax g

gmin g gmax 15
Plotting list

Data: ZnO.txt

[ Path: [Zn0] 0.2 from ZnO.txt
[ path: [Zn0] 0.3 from ZnO.txt

1 Parts 2001 20 frem 200
[7] Path: [Zn0] Zn.2 from ZnO.bxt

[] Path: [Zn0] ©.1 0.1 from ZnO.bxt
[] Path: [Zn0] 0.1 Zn.2 from ZnO.txt
[7] vPath: ZnO_sum

FEreeze Clear ]

Save next plot to a file. ]
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JAvT+« 2 DFERZ txt TRIFID

| [2] Artemis[Plot.1]

LE #@aa y?

ZnO.txt in R space

0 @1 2] @3 @kw
limits |5tack | indic | VR[4 |
Plot x(R)
& Magnitude O Rgal _ _ _Qlmag. _ _ .

Plot fit
Plot window  []F

[F1Plat running R-fact
kmin p kmg
rmin g rma

gmin g qmg

ot residual

r

K 20

&

K 15

| JE

18 T T T T I
16 (
1
14 i
l\
{IF'“ 12
=T
= 10
@ 8
2= 5
4
2
0
0 1 3 4 5 G
Radial distance (A) A o
Demeter 0.9.25 & Bruce Ravel 2008-2016
5.30065, 20.8419

Save next plot to a file

Plotting list

Data:

Path: [

[ Path: [ ]

[ Path: [ 1

Path: [Zn0] Zn.1
[Zn0O]
[Zn0O]
[Zn0]

Zno.xt
Zno] 0.1 fi

[ Path:
[] Path:
[ Path:

bm Zn0.txt

bm Zn0.txt

bm Zn0.txt

om Zn0.kxt

oM Zn0.txt

I from Zn0.txt
.2 from ZnO.txt

ZEIUY I U TS e—

Save next plot to a file.
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L Artemis [EXAFS data analysis] - *ZnD*
File Monitor Fit Plot Help

———— Data sets
fs GDS

History Z#&Z2Uw/ e

BEDT 4 vT+ 2 JERZIEIR

 Cee)__ -
History Hide "Zn0.tet"

Journal

Import a new data set. Right click for a menu of recently used Athena project files. Drz

L Artemis [History]

Fit history

[ Fit1
Fit 2

Log file Reports

Plot tool

Name
Description

Time of fit
Environment
Interface
Prepared by
Contact

Figure of merit :
: 2017-06-30T15:31:31
: Demeter 0.9.25 with perl 5.022001 and using Ifeffit 1.2.1
= Artemis (Wx 0.9928)

2

T Fit 2 (xopex)
: fit to ZnD.txt

I

Independent points
Munber of variables

o 18.7851563

7

[ Close

Chi-square : 4764.4377650
Reduced chi-square o A04.2787081
R-factor : 0.0423406
Munber of data sets HE|
REFEETED
uess parameters:
anp = 1.08218773 B 4/~ 0.15140354 [1.00000]
enot = 3.03654280 B +/-  2.67276780 [0]
delr = 0.00743688  f +/-  0.01460208 [0]
Mark fits B = 0.00670267 B +/- 0.00133578 [0.00300]
enot_2 = 0.76469893 § o+~ 1.91740347
l Al “ Nona H Regexp ] delr_? = 000783114 f 4/~ 0.01181472 A
( - e e Py T
Save this log 1




EXAFSERTDFRN

Artemisxz5s BT

@ Athena>—4~5tdHAFF o

@ WEETETILDOVER(Atoms) e
T ) MERMICHETIRIEER
- IR TERODIERE, RN
- fEEEE/ (DA -4 (ZERIEE. BEE)

—f ERR T BIcsbDTOTS A

EXAFSOIE:HETE (FEFF) ®
- Artemis(CFHIHMAHAETNTULND

©

@ TAvTAIINSGA—=IDIER
® JavT+UET

® RERHFTTOI1YF1>D
@ FRTHESRORF

" AthenaTF —AMBLTH | Y
- Background. Baseline®4Lig
- v (k) (EXAFSIEEN) D,

- 1(K)ZEFT-EXAFS(CZift

- -

I" Atoms: FEFFDET I 7 )L%E

Cf J7 AN ZAFLTHLE
. ETIUEROFENESE (,7‘5

-

P e e e e e e e e e ———— N
FEFF: J¢tEFDEELBIEE i
HELREZETE I B/HD i

JOJ5 A E



© REKBTTOIA YT P2y

ZEUCHIBENITIA VT o 2 TEZMNTTHD
(case 1) Zn-OfEFa. Zn-ZnitEDIERE IR FESMNSEBH U, THEUTED
- FEFFCIl&. I8 FEHN SIERE R #5118
- JA YT+ 2 TIE R DNESDEAL Ar DHEERTEAL

Sy ARy pumpumspeys R e o P o o o e e e e e
L Artemis [GDS] Guess, Def, Set parameters o] B (=3
Type Name Math expression Evaluated I @ Use best fit
1 |guess amp 1.00000 1.08220 +/- 0.15140 ¥\ Reset all
2 |guess enot 0 3.03654 +/- 2.67277 .& Highlight
3 set delr 0 e 0.00749 +/- 0.01460 @ Evaluate
4 |guess S5 0.00300 0.00570 +/- 0.00140
5 |guess enot_2 0 0.76470 +/- 1.91740 (% 1mport GDS
6 |set delr_2 0 O 0.00759 +/- 0.01181 (% Export GDS
7 |guess s5_2 0.00300 0.01036 +/- 0.00102 4 Discard all
s 1 ]
9 |guess 4 Add GDS
10 |guess @ About: GDS
11 |guess
12 |guess
L] P
delr 2: 0.00759114 +/- 0.01181472




© RERHETTOIA YT T

ZEUCHIBENITIA VT o 2 TEZMNTTHD

(case 2) fESRBIE CHIRE) M5, Zn-ZniEE(E. Zn-OfFEED1.633fEK 0
- FEFFCIl&. I8FEZN SIERE R Z5TE
- JA4 YT+ 2 TIEZ R SDEAL Ar DA% 5xiE1L

R(Zn-Zn) = 1.633*R(Zn-0)

R(Zn-Zn) + A r (Zn-Zn) = 1.633*R(Zn-0)+ 1.633*A r (Zn-0)

—> A r (Zn-Zn) = 1.633*A r (Zn-0)

L Artemis [GDS] Guess, Def, Set parameters =l =
Type Name Math expression Evaluated i @ Use best fit
1 |guess amp 1.00000 1.08220 +/- 0.15140 ¥ Reset all
2 |guess enot 0 3.03654 +/- 2.67277 .E Highlight
3 |guess delr 0 0.00749 +/- 0.01480 Evalite
4 |guess sS 0.00300 0.00570 +/- 0.00140
5 |guess enot_2 0 0.76470 +/- 1.91740 (9 Import GDS
6 |def delr_2 1.633%delr @ 0.00759 +/- 0.01181 (% Export GDS
7 |guess 55 2 0.00300 0.01036 +/- 0.00102 4 Discard all
s e
9 |guess 4 Add GDs
10 |guess @ About: GDS
11 |guess
12 |guess
[
delr_2: 0.00759114 +/- 0.01181472




© RERHETTDI1VT12D ~ 7%

ZEUCHIBENITIA VT o 2 TEZMNTTHD
(case 3) amp %= 0. 8~1 0 DEICIREDKDICT 1 v+ >’7“§“5°

| & Artemis [GDS] Guess, Def, Set parameters o] @ |5
Type Name Math expraksion Evaluated “ @ Use best fit
1 [t arnp 08220 0.15140 ¥ Reset all
2 |guess enot Copy amp 3.03654 +/- 2.67277 % Highlight
3 |guess delr Cutamp 0.00749 +/- 0.01460 ® Evaluate
4 |guess ss PRI IR I 0.00570 +/- 0.00140
5 |guess enot_2 Insert blank line above amp 0.76470 +/- 1.91740 B Import GDS
6 |guess delr_2 Insert blank line below amp 0.00759 +/- 0.01181 B Export GDS
¥ [guess 55_2 Change amp to 3 0.01036 +/- 0.00102 ‘ti Discard all
L e _ Grabbestfitforamp _ __ e
9 |guess r Build restraint from amp +—
10 |guess S EReRREEE T T @ About: GDS
11 |guess
12 |guess Find where amp is used
Rename amp globally il
! Explain 3 L




© RERHTTOIAYF1>0 T8

ZRICHIBRZEMNITIAvT A 2 TdZMNITTHD
(case 3) amp Z 0.8~1.0 DEICINEBRKDICT 1 v+ >T0T B,

BUEDFHIRZIBEET DT > ROMEHTL S
Scale by : 1000 =7 A#JL h@DZFEZET OK
Lower bound : #{ED TR

Upper bound : #4ED IR

Upper mund 1-D ---------------------------------------------

h |
| e 'IH—‘ Make restraint CHET D

"Artemis: Buld a restra... | = | @ =

Create a restraint for the parameter amp

Scale by 1000

Lower bound 0.8

------’

O —— . DA
| Cancel l HIBR/ (S A —% restrain HNEMETND
L Artemis [GDS] Guess, Def, Set parameters = = ==
Type Name Math expression Evaluated il @ Use best fit
1 |guess frp | 1.00000 1.08220 +/- 0.15140 ¥ Reset all
2 |guess enot ] 3.03654 +/- 2.67277 .;g Highlight
3 |guess delr 0 0.00749 +/- 0.01460 Braliate
4 |guess 5SS 0.00300 0.00570 +/- 0.00140
5 |guess enot_2 0 0.76470 +/- 1.91740 (% 1mport GDS
6 |guess delr_2 0 0.00759 +/- 0.01181 (% Export GDS
=GB 552 o o o u.n.ne.n.u.---.ﬁ.-------------_.l 0.01036 +/- 0.00102 4 Discard all
_B restrain res_amp 1000*penalty(amp, 0.8, 1.0) 1
h'"gﬁe?s ___________________________________ J 4 Add GDS
10 |guess @ About: GDS
11 |guess
12 |guess
13 -
4 P
Set restraint res_amp = 1000*penalty(amp, 0.8, 1.0)




EXAFSERTDFRN

Artemisxz5s BT

@ Athena>—4~5tdHAFF o

@ WEETETILDOVER(Atoms) e
T ) MERMICHETIRIEER
- IR TERODIERE, RN
- fEEEE/ (DA -4 (ZERIEE. BEE)

—f ERR T BIcsbDTOTS A

EXAFSOIE:HETE (FEFF) ®
- Artemis(CFHIHMAHAETNTULND

J A WT o 2T A= DIER

©

JA4YT A IET
5 )LEZ Y DOREE
RITERORE

© © © &

" AthenaTF —AMBLTH | Y
- Background. Baseline®4Lig
- v (k) (EXAFSIEEN) D,

- 1(K)ZEFT-EXAFS(CZift

- -

I" Atoms: FEFFDET I 7 )L%E

Cf J7 AN ZAFLTHLE
. ETIUEROFENESE (,7‘5

-

P e e e e e e e e e ———— N
FEFF: J¢tEFDEELBIEE i
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QFS (Quick-First-Shell Fit) S0
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L Artemis [Data] ZnO.txt =3 EcR/F=

Data Path Marks Actions Debug Help
Drag paths from a Feff

ZnO.txt o o1
° interpretation list and drop them

Data source in this space to add paths to this
daia set

C:¥practice_data_201708%¥Zn0.prj, 1

Plot this data set as

Import crystal data or a feff.inp file
[ k123 H R123 H Brmr ” Rk ” kg ]
1| Start a guick first shell fif
A=

fmport 2 structural unit

Fourier transform parameters
kmin 3,000 kmax  17.066 dk 1
rmin - 1 rmax 3 dr o

Import an empirical standard

Fitting k weights
1 2 3 [Jother 0.5
Other parameters

Include in fit Plot after fit  [] Fit background
g(k) 0O [7] Plot with phase correction

Transfered data set "Zn0.txt" to the plotting list.




QFS (Quick-First-Shell Fit)
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L Artemis [Data] ZnO.kxt = Ech ==
Data Path Marks Actions Debug Help
ZnO.txt o1 Drag paths from a Feff
interpretation list and drop them
Data source em Al o dm mmf ol e i B :I:/\
—_ Zo g L ™\ N =
Civpractice_data_201708¥Zn0.pr, 1 Zn K-edge DF—% 5 1EMEIE. Zn-OfEEROT
_ (CERXD
Plot this data set as ;
Artemis: Set up a quick first shpll path | = | @ | &2
| oz || ma || e || om || )| R oo
4 Absorber:  FZJ l.| Scatterer: g
Titlelines | e e e e e e e e e ——————————— -
- Eoan
Edge g : Distance: | 2.4 1
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Fourier transform parameters

kmin 3,000 kmax  17.966 dk 1
rmin 1 rmax 3 dr  p.o

Fitting k weights

1 2 3 [CJother 0.5
Other parameters
Include in fit  [C|Plot after fit [T Fit background

(k) O [] Plot with phase correction

OK 1

‘ Docmentation: QFS

‘ Cancel

|
FRERSNDE

Zn-0 D&

SIERCEEITD
(&, 2.0

Canceled quick first shell model creation.




QFS (Quick-First-Shell Fit)
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L Artemis [GDS] Guess, Def, Set parameters e B (s
Type Name Math expression Evaluated b @ Use best fit

e

1 [huess aa_zn_o_1 1.00000 ¥ Reset all 0 — s
M I — m v
2 uess ee_z7n_o_1 0 I x High“ght / \j >( g % g E}JE’EE ° Eﬁi :
3 |guess dr_zn_o_1 0 [ B Ly Yy TR = 1
4 uess ss_zn_o_1 0.00300 : . N (EE{M?&) (3: g ﬁt ﬂz% 1
5 |} e ] [® Import GDS e e e e e e e ) e e Y
6 |guess [% Export GDS
7 _|guess & Artemis [Data] ZnO.xt =
8 guess emis B : - :
9 |guess Data Path Marks Actions Debug Help
10 |guess ZnO.txt cv Zn(K)-0
11 |guess :
12 |guess G5E Er s Include path [T Plot after fit
13 |guess = = [7] Use this path for phasq corrected plotting.
> C:¥practice_data_201708%¥Zn0.pri, 1 00
Cut parameter Plot this data set as (0) quick first shell pat}, high
% ¥ z ipot

[vm J[(ma ][ o )= ]

Title lines

Fourier transform parameters
kmin 3,000 kmax  17.066 dk
rmin - rmax 3 dr
Fitting k weights

1 @2 &3 [[other 0.5

Other parameters

Include in fit  [|Plot after fit  [] Fit background

g(k) 0O [] Plot with phase correction
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http://xafs.org/Tutorials
http://xafs.org/Tutorials
http://xafs.org/Tutorials?action=AttachFile&do=get&target=Basics_of_XAFS_to_chi.pdf
http://xafs.org/Tutorials?action=AttachFile&do=get&target=Basics_of_XAFS_to_chi.pdf
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@ ICSD (Inroganic Crysta Structure Database) ” |
http://icsd.ill.eu/ |csd/ mdex php === ==
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7055 LER

- VESTA == [m3a] - GaN_4295280991-1-2.cif - VESTA =]
File| Edit View Objects Utilities Help F\\e Edit View Objects Utilities Help
BlewiShucte e il 50 | A L € > stepled 10 |+ — X Step(0: 10 b oo 2t b* x| AW L > T S0 | AL € D> ostep 10 |+ — K stepCar 10
New Window Tools | Style | Objects| GaN_4205280001-1-2.cif |
Open... }trl+0 Structural models nd
Save — [7] Show models
[] Show dot surface
Save As... Ctrl+Shift+5
Style

Export Data... _ .
@ Ball-and-stick

Export Raster Image... pace-filling

Export Vector Image... ") Polyhedral

f;h“%ﬂ‘i’.”’”

Save Qutput Text...
o VESTA
2 o+ o ) ) Volumetric data
] Show sections Visualization for Electronic and STructural Analysis Show sections
[ Show isosurfaces ! Show isosurfaces L
[ Surface coloring 3 Surface coloring 3
Style Style
8 Smocth shading @ Smooth shading
Wireframe Wireframe
) Dot surface Dot surface ) a
Crystal shapes Crystal shapes b“r
[7]Show shapes Show shapes c
Style Style
8 Unicol OpenGL version: 4.2.11399 Compatibility Profile Context @ Unicol Number of polygons and unique Vertlces on laocsuriace = U (U) -
PR @ Unicolor : =
nicolor Video configuration: AMD Radeom HD 6450 _ 5 atoms, 0 bonds, 0 polyhedra; CPU time = 1 ms
Custom color Maximum supported width and height of the viewport: 16384 x 16384 Custom color
GL depth buffer bit: 24 36 atoms, 0 bonds, 0 polyhedra; CPU time = 0 ms
O Wireframe L& Open P * Wireframe L
36 atoms, 0 bonds, 0 polyhedra; CPU time = 0 ms A
Properties. Properti i m
< T | 3 Output | Comment < " | 3 Output Commentl




