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- Ga_erp
[Main window vl
Current group: GaN.txt Datahipesmui [ Freeze »
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@] to  1523.00: (@) g _

,l Energy-dependent normalization

(I=]

Spline range in E 0

Standard [None

(| Flameani l31: callium ,] Edge IK ,] Energy shift g Importance 1
Normalization and background removal parameters
E0 10368.3914¢ Normalization order ©1 ©2 @ 3

Pre-edge range 150 to _ap Flatten normalized data
Mormalization range 15q to 1573 Edge step 1.ngoge1 [ fix
Rblg 1.0 e k-weight 7 - Spline clamps

low
Spline range in k 0 to  9p

Forward Fourier transform parameters

to i5 dk 1

Lelejlrlajia]
| B

Plotting k-weights

i ———————————— )

lerange 3 window ®0 ®1 ®2 @3 ©kw
arbitrary k-weight .5 [7] phase correction
lPIot in R-space -
Backward Fourier transform parameters Magnitude @ Magnitude
R-range 1 to 3 dR pp  window [C]Envelope
- [ Real part () Real part
Plotting parameters [ imag. part © Imag. part
Plot multiplier 1 y-axis offset 0 [7|Phase ) Phase
[ Window
Rmin 0 Rmax 6

Plot the envelope of ¥(R) when ploting the current group in R-space.
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File > Save project as
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i " 7 Athena
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Artemis: Import from Athena project file

: Data group title lines

=

Plot as
© p(E)
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O Re[x(R)]
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@ x(k)

@ Ix(@l

© Relx(q)]
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Take parameters from
@ Project file
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() Current values
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Data Path Marks Actions Debug Help E E | O e @ %. ”
Ao o |
= H
GaN.txt o1 Drag paths from a Feff
: interpretation list and drop them
Data source in this space to add paths fo this GaN tx-t in k space
data set °
C:¥Users¥Uchiyama¥Desktop¥GaN_exp.prj, 1 3 T T T T I I
Plot this data set as G —_—
Import crystal data or & Feff calculation 2 window
[ k123 H R1232 H B H Rk ” ™ l
~ 1
Title lines o
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0
=
= 1
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% 2
Fourier transform parameters
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kmin 3 kmax 145 dk 1 -3
min 1 max 3 dr o0 P | | | | | |
fl
Fitting k weights 0 2 4 & 8 10 12 14
M1 @2 ®3 Tother o5 Wavenumber (A™")
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Include in fit Plot after fit ] Fit background 9.39589, 4.38021

z(k) O [T] Plot with phase correction

Transfered data set "GaM.txt" to the plotting list.
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T Data sets
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Import a new data set. Right click for a menu of recently used Athena project files. Dra




1) AthHepaa¥d

H‘W AJL

ﬂfa} SPring.. 8

B R N

Data Path Marks Actions Debug Help
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Data source

C:¥Users¥Uchiyama¥Desktop¥GaN_exp.prj, 1

Plot this data set as
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.
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Fourier transform parameters
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File Monitor Fit Plot Help
Data sets Feff calculations

Add

Import a new data set. Right click for a menu of recently used Athena project files. Drag and drop Athena or Artemis project files.
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Daia Path Marks Actions Debug Help
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Data source

C:¥Users¥Uchiyama¥Desktop¥GaN_exp.prj, 1
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1 Athena project files. Drag and droy

X Artemis [Feff] Atoms and Feff

P

Athena or Artemis project files.

I Rename ﬁ Discard @F&f’fin Demeter ' Feff doc

d%% Atoms w Feff Pathsl & Path-like @ Console

v a0 & F

Open file Save data Export Clearall RunAtoms Agoregate

Titles

i v
Name  new Lattice constants

Space Group A B c

Edge Style |Feffé - elem ~+ a B v

Self-consistency  pecf

Radial distances
Aggregate degeneracy margins

Cluster size g Longest path 5

Shift vector
Polarization vector
o 0 o i
0 0 0 insert
Core| ElE | 4 | ¥y | z | Tag |
1| 0
2 | B
2 O Add a site
4 | O
5 | O
6 O
7 | O

file

(Recent Feff or crystal dats

Start a new Atoms inpu

(om===————————

I Atoms’

or select a recent Feff input file, Atoms

e e e

41 XA A, !

Welcome to Atoms — Demeter 0.9.24, copyright 2006-2015 Bruce Ravel — using ifeffit & gnuplot
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.Cif M 1~
DIJDH ~ 7D

K Artemis [Feff] Atoms and Feff

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

“%" Atoms | sy Feff Pathsl &0 Pathike @ Console

(Cle @0 & (%)

n file! Save data Export Clearall Run Atoms h regatel
\ Open file, poi ggreqg 'y

Titles

—_—
. ~N

Ga: 1/3, 2/3, 0

P63mc (186)

Self-consistency  pacf

Aggregate degeneracy margins

Radial distances

27ON NT AT T X R | TAT
1. Ui N T EXAFS - q
K3 7 TiNT A~ 7 BaTi,O5 °
4
R et T ettt
1
1 Space Group A B c

2
1
N: 1/3, 2/3, 3/8 i Margm:aeta: Cluster size Longest path 5
/1 /1 I) : Polarization vector Shift vector
1
. [ 0 0 0 nsart
a = 3.186 e¢é|i° 0 0
b = 3 . 1 8 6 é i Core | EL x Y z Tag
1
— z [
c = 5.176 T
—~ _ ~ Il 3 E .
= U9 O : a = Add a site
~ = ©0 N
S
= 120 7| | | | ] [

Welcome to Atoms — Demeter 0.9.24, copyright 2006-2015 Bruce Ravel — using ifeffit & gnuplot
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- N1 KGaN

. : 186 . . 1
Ré . P |

,m————
S — Nam# Gal ‘ Lattice constants
' G Y ——
| Space Group | PE3mc ¢ A 3186 B 3186 C 5178
r

L---
}“Jt-,.rle IFeffﬁ eem ~| a g P o0 ¥ 120
tEﬂE‘p’ esct [5.0 .FEFF"“_ NANA V{P'\{
. : Radial distances | pGa 1 7 P
e —————————

Amnron=to n.nn.nn.raw marglns o ———————

XAFS AnV | Ga K—edge | Clustersize g I }ongest path 5.0 1
Shift vector PPN .
Polafization vector ® ol A 4 P
0 0 0 . Nl A | ’ T R
] |—| ] 0 insert
re | EL X ¥ z Tag
1 :Ga 0.3333 0.6667 0.0 E% ]
2 TTT7N 0.3333 0.6667 0.375 N
o :l Add a site
4 o0 B T I IR - N B A R W |
5 X T odd4 00 T A X Tp K
GaN~—— El—Eu Lj-edge EXAFS —Z 4+ & @
6 TP
II 7 |
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\/1,1/11(3 MMJdpM4A¥Mn NnNP® D NN1 70
X o a K GaN.inp
\ ‘Hm’[emis [Feff] Atoms and Feff - U X
\ A . -
P PR = Rename ﬁ Discard @Feﬁl Demeter ' Feff doc
é Atoms sy Feft "g Paths Path-like Q Console
‘r ~
CiN 218 Z
: |: ] [ &
OpenfllellSavedata Export Clearall RunAtoms Aggregate
‘---*I -----
Titles
J 1 inp” ANAI T a
5 i Openfile MMJd ™ 7 A7 D"
Name baN_atoms Lattice constants
Space Group | P63mc A | 3.18600 3.18600 C |5.17600
Edge K v| Style Feff6-elem v o« [g0 %0 v [120
Self-consistenc
Y Recf [30 Radial distances
A ate degeneracy margins
999 = ymarg Cluster size | 800000 Longest path | 50
Margin: | 0.03 Beta: | 3
_— Shift vector
Polarization vector
0 0 0 0.00000 0.00000 0.00000 insert




EXAFS

Artemis A = A 2

AthenaN¥ nM = 7 e

¢ Athena® YnM &> Awk

NN1 s (Atoms) °
A T I S T
k ’ i

k NAAnMp A i

3 EXAFSO&:a:1Ep (FEFFP
k Antbanisis|C FHEFHFAENTYHD

MV AT INNAAdAn W
M VYT dNaA
) R R T TN Y

a

1
1
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@1 Rename @ Discard erfFin Demeter " Feff doc

[ Artems (Fefl A oo .

11 Rename ﬁ Discard wl:eﬁm Demeter ' Run Feff

&0 Patie | S Consol : e Atoms| o8, Feff & Pati-iike | | FEFE & A EXAF'J:S \lq
£===ms .

v B0 xigl "

oo & 7= Tlear all Template | Run Feff @

!

8, Feff |°Eﬁ Paths

T & =08 3

@%& Atoms T paths

Open file Save data Export Clear all I Run Atomd MM X Feff” .1 Feff N o o S
Run Atoms_ . input file X s N\ Margin: Beta: 3
FEFF ~ ~ . ‘. m Feff input file . e
M1 T4 e T d # This feff6 file wa g p
) . . # Demeter written by K: HOLE 1 =l, 2006-2015 v
\l ﬁ V \l ) d N - L: HOLE 2 R TR Y T 1
. # total m I t 10,430 microns =
MName GaM Lattice constants # gpecifi L,: HOLE 3
- - == i — = e e = =
A B C # normal i I—III HOLE 4 .
Space Group P63mc 3.186 3.186 5.176 o e m e e m e~ em e Hom e e m o e
Edge |K «| Style |Feffg - elem - a gg B g ¥ 120 L L
- ’ ; ] [ HOLE p1.0 % FYI: (Ga K edze @ 10367 &Y, second number is 2072}
Self-consistency 5.0 — "'m'———-mphase mpath, nfeff,mchi
] Radial distances CONTROL 1 1 1 1
Aggregate degeneracy margins FRINT 1 0 ] ] « > Lo N
Cluster size g Longest path 5.9 - vj . FEFF Web
008 ? SPOCRIZATION 0.0 0.0 0.0 LA WA
i #NLEG ¢ 7 :
Polarization vector Shift vector http://leonardo.phys.washington.ed

0 0 0 : POTENTIALS u/feff/ntml/documentation.html
insert # fpot 2 tag N
0 o 0 0 31 Gz O—0 [
1 3 s .
ovele iy

2
Core | EL x y z Tag
| Aﬂh‘IS._______aILLbﬁJ.l:i.r.ontams 183 ajmme ===
1 Ga 0.3333 0.0667 0.0 Ga f W z jpot] tag | distancel
0.0nooo 0.0nooo 00000y 0 g Ga j 0.o0000
2 F [N 0.3333 0.6667 0.375 M I 0.o0000 n.aoooo 1.3410 2|N.1 I 1.84100 ¢
I -0.31872  -1.69288  -0.64700 2 OM.2 1.9438: 1
3| O Add a site | l.p3ad4d  oloooin -oogazod 2 Bwls I 1 9409 i
0 | C0.a1872 1.59311  -0.547000 2 IN.2 I 1.94398
4 I -0.1197 0 -1.89E8 2.58800 1 0Gat 1 3.17505
5 E1 -0.91972  -1.53283  -2.588008 1 BGa.l R |
I 183344 0.00011  2.53800y 1 Ga.t CE TSI -
6 I:‘ }_____.j___- b
7 | O A o~




EXAFS DOd =Pring- 8

AR X
@1 Rename ﬁ Discard wl:eﬁin Demeter " Feff doc
e, Feff | P2 paths & Path-like @ Console
-&i 0 x &
Open file veﬁle ICIearaII Template Run Feff
- —

MName: GaN Margin: Beta: 3

Feff input file

# This feffé fille was generated by Demeter 0.9.24 o~

# Deneter writfen by and copyrizht (c) Bruce Rawel, 2006-2018 E

= =i === i e = = = e e - ‘_‘

# total o - nonmmo " P - ”n - %
*  zpecif ~ . s —~ 97 ~ o
o Feff input file | a I
# normal

® == e

.. Atoms > N1~ Savefile MMJd>a " p. Xi Atoms  N°
o A p.inpP T & - ixo 0
w P feff-GaN.inp

POTENTIAL.
# jpot 2 tag
i 3 [
1 H £
2 7 N
ATOMS # thiz list containz 183 atoms
LS W ] ipot tag digtance
0.00000 0.00000 0.00000 0 Ga 0.oo000
n.oaono n.aaono 1.84100 2 N 1.94100
-0.91972  -1.89289  -0.B4700 2 M.2 1.948%2
183544 o.oo011 -0.B4700 2 M2 1.54991
-0.91a72 1.58311  -0.B4700 2 MW.2 1.94545
-0.91972 -1.59289 258800 1 Ga.l 3.17805
-0.91872  -1.h9288 -2.58800 1 Ga.l 3.175606
I 2. 1 Ga.l 317510




EXAFS

a
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SPring.. 8

EXAFS AN

& Artemis [Feff] Atoms and Feff

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

‘%& Atoms ‘g Paths & Path-like @ Console

&% Feff

& RI| Re | [m

Save Plotpaths x(k) Ix(R)l | Relx(R)]| Im[x(R)] Rank

MName of this Feff calculation:  gan

Description

f This paths.dat file was written by Demeter 0.9.24
Distance fuzz = 0030 &

I The central atom is denoted by this token: &

¥ Cluster size = 5.00 A&, containing 182 atoms

1 24 paths were found within 5.000 &

I Forward scattering cuteff 20.00

T dnzle fuzz = 3.00 dezrees

Scattering Paths

1

1 .

1 Degen Reff Scatter ing path Rank L Type

1 1 400 1.948 B N1 @ 10000 & single scattering

1 2 12,00 313 B Ga. 1 [} 7. 82 ¢ single seattering

t—0-—4-.9-0——@.—29-5—-@--ﬂ-.@-—ﬂ-—————————————i.—&@-—-iq-i-nrh!ni-ba-ing—
4 12,00 3538 BN H.2 = 14,68 i other double scatte
5 24,00 3538 B H.1 Ga. 1 [c} 28,44 £ other double zcatte
E 4q.00 o732 B N3 =} 45,748 : zingle zeattering
7 400 G883 @ H N1 [c] 573 £ rattle
] 12.00 2,885 BH1 Ga. 1 N1 = 4,57 £odog-leg
" E_00 4 180 @ H_ 2 H.2 [c] 3,55 £ other double scatte
13 26,00 4431 EH. 2 Ga. 1 ] .60 £ other double scatte
14 e 00 4,431 BH.2 H. 4 ] 19,63 f other double scattel
15 36,00 443 B Ga. 1 H. a4 [c} 12,02 £ other double zcatte
18 .00 4,498 B G, 3 =} 20021 : zingle zeattering
14 E_00 4540 B H_E [c} 1791 ¢ zingle scattering
20 dag_ oo 4771 B Ga.1 Ga_ 1 [} 522 : acute ftriangle
21 12,00 4 838 @ H_ 2 Ga. 1 [c] 4.1z £ obtuse triangle
22 12.00 4833 BN 2 H. & = 1.4z : abtuse triangle
23 12,00 4838 B Ga. 1 H. & [} a.m £ obtuse ftriangle
24 a.nn 4 an? @ H 7 IC] 21 R4  =ingle wrattarine

1 | b

»

Feff calculation complete!

Degen

QT

Scattering Faths

1
2

9P

Scattering path

>

A
@x

rt:gen .R;f--i—Sc-atte:;:a;-l rﬂ;k--:LlT\)Pe |:
1 4.00 .1 948 '@ H.1 o} 1 100,00 |E|sing|e scatter ing
1&.00 {3_131 ‘@_Gi.l__@____! '_9?.32 _!Eliln_gl_eit:a_t't;sl_ng_l
Reff Rank @
4 EXAFS 0 °
pi. s 7path” 100"~ " 7. P
T:!Qe O—
A i A

Scatteing path No.1

N
\»

II W
| Ga

N,

) >
\1.948 A

\

\
A Y

/

4

”
-

~

\-—_

N

oo T

2
\A

Gabp SN A X
N~ 1A i N Ga
7 7w p Single
scattering P
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SPring

8

I1 Rename ﬁ Discard $Fﬁﬁ’m Demeter " Feff doc

@ Atoms

8 Feff ‘ ‘g Paths & Path-like

@ Censole

& O

Save

K IRI[Re | (m

Plot paths (k) [|x(R)! | Relx(R)1| Im[x(R)]

oll

Rank
Name of this Feff calculation:  gan

Description

f#f This paths.dat file was written by Demeter 0.9.24
it Distance fuzz = 0,030 A&

it The central atom is denoted by this token: @

it Cluster size = 5.00 A, containing 182 atoms

it 24 paths were found within 5.000 &

it Forward scattering cutoff 20.00

i fnele fuzz = 3.00 dezrees

Path list A

Scattering Paths
—————————— -
Scatter ing path Rank L Type 1

Degen  Retf

mﬁlg

-iGaN] N.1

[T [Eak] Gat

clude path [C] Plot after fit

et e,

f 1a a0 @ s9e mow s woa " 1A EE 9 akkae dankin camkbas ine
~ = 4 w ~ = 7 '|) = ? C r ~ ~ e X
i p > trl ~

13 i N R ] W1 [ N 4 rattile )

9 1z.00 3,895 BH.1 Ga. 1 H. 1 4,57 4 dog-leg

11 E.00 4. 180 BH.2 M. 2 [c) 2.55 2  other double scattering

13 3600 a.431 @ H.2 Ga. 1 @ 5.60 3 other double seattering

14 3600 a.asi1 @ H.Z H_a c) 1384 3  other double scattering

15 3600 443 @ Ga. il H.4 @ 12.02 3 other double scattering

1€ .00 4. 498 B Ga. 2 E 20,21 2 single seattering

13 €.00 4,540 @ H.E & 17,491 2 zingle seattering

20 as_ 00 a7 @ Ga_ 1 Ga_ 1 [c) 522 3 =scute triangle

21 12,00 4833 @ H.2 Ga. 1 @ 412 3 obtuse triangle

22 1z.00 4,832 BH.2 M. € [E) 10. 42 2 obtuse triangle

23 1z.00 a4.83% @ Ga. 1 M. & @ m 3 obtuse triangle

24 300 4302 @ H.7 ] 21.8a 2 single scattering

N1 [
D MM J” T [
= - N n M X Plotting list ~
\-I 1 U.uuuuuy ULuuuuuy LUPRTTTRTITINNN} u
148 NWT 4V . |
Label  Reff=1.943, nlez=2, degen=4
M 4
50z 1
AED
. AR
P 1 at
0.0 Ei
3rd
dth
nd

se this path for phase corrected plotting.




"
A

” [ & Artemis [Plot] E|_|_J& |
EXAES NAM O
L e J[ e |
I =] )| k-weight
®0 ®1 ©2 @3 ©kw
. limits stack indic RE
GaN.txt in R space Plot x(R)
I I I I @ Magnitude ) Real = Imag.
G_aN.txt
G ;"Fq'??f’%” Plot x(a)
[GaN] Ga.1 ) Magnitude @ Real = Imag.
[ Plot fit [C1Plot blkg

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

kmin g kmax 15
rmin g rmax g
gmin g gmax 15
Plotting list
Data: GaM.txt
Path: [GaN] N.1 from GaN.bxt :
Path: [GaN] Ga.l from GaM.txt 1
) K
[[] Ereeze Clear l

Save next plot to a file. ]




EXAFS O =Pring- 8

)|

AU NMT T4 EXAFST O T
[ K Artemis [Data] GaN.txt NEI)

Data Path Marks Actions Debug Help

GaN.txt o o1 i [GaN] N.1

i [Gam] Ga.1

Data source Include path [ Plot after fit

~ N P ed plotting.
C:¥lsers¥Uchivama¥Desktop¥Gah_exp.prj, 1 1 , R N M N ? J

v
Plot this data set as (1) single scattering, high (100.00)
® ¥ z ipot  label
| wzm || mze || mw || R || | 0.000000  0.000000  1.347682 2 °N.1
0.00aooo 0.000000 0.000000 0 "abs

Title lines

-~

Il | b

Label  Reff=1.94%, nlez=2, dezen=4

H 4
30 1
Fourier transform parameters 4kl
AR
kmin 2 kmax 145 dk 4 -
rmin 1 rmax 3 dar oo Ei
ard
Fitting k weights dih

M1 [ 2 @3 [Cother 0.5

Other parameters

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

Transfered path "[GaN] Ga.1 " to the plotting list.




m
X
>
UL
.,
QR
3
=

S NMT T4 EXAFST O T

GaN.txt [GaN] N.1
|
T oo L ———_I_———f————k;?—:h—— I_t__E ————————— = = el = =) [F] Include path [] Plot after fit
ransfer mar s and plot in . .
. —] Pa P Actions > Make sum of marked paths and plot in R
C:¥Users¥Uchiyamz Transfer each path and pldt in R
or
Flot this data set as Include marked O _
Exclude marked Alt + Shift + m
| K123 | | R1A Compute bond valence sum Alt+Shift+b PR PR |-aasmss s W
p 0.a0ooooo 0.a0ooooo 0000000 0 Tabs
Title lines Discard marked
l i | 3
Flot marked after fit Alt+5Shift+a |
Plot no paths after fit Alt+Shift+u label  Feff=1.94%. nlez=2, desen=4
- " :
S0 1
Fourier transform parameters 4kl
AR
kmin 3 (@] kmax 1 @) dk 1 =
rmin - 1 (@] rmax 3 @) dr o.0 Ei
ard
Fitting k weights $h
(1 [2 [ 3 [Clother 5
Other parameters
Include in fit Plot after fit  [C] Fit background
g(k) O [] Plot with phase correction




m
X
>
UL
.,
QR
;LBI
=

ya
<
3
)
2
[Tl
<
>
T
0
Cis
(

Data Path Marks Actions Debug Help

GaN.txt v 1

[GaN] N.1

Data source Enter a VPath name @ Include path [ Plot after fit

L o [ Use this path for phase corrected plotting.
C:¥Users¥Uchiyama¥Desktof iEEIL'EL’ 4 nae for this driugl DAt m e e e e ~ © N F; : plesng

. I [ )
Plot this data set as : Gal_sum I (1) single scattering, high (100.00)
n.___..______________________I b y z ipot  label
l k123 H R123 l E 0.000000  0.000000  1.947882 2 M.
[ OK l l Cancel l 0000000  0.000000  0.000000 0 Tabs

Title lines

1 | 3

|

® /- I t OK Label  Reff=1.948, nlez=2, dezen=4
i 4
=1IG 1
Fourier transform parameters 4kl
LR
kmin 3 kmax 15 @) dk 1 o
rmin 1 rmax 3 (@) dr op.0 Ei
ard
Fitting k weights dth

11 [@2 [F3 [Dother 0.5

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

These lines will be written to output files. Use them to describe this data set.




EXAFS D0 e

AU NMT T4 EXAFST O T

l-weight
GaN.txt in R space eo o
120 I I f T I |5tack | indic | VPaths
GaMNtxt —— Virtual Paths
100 - window —— |
[GaN]N.1 ——
[GaN] Gal —— VM XA 0 A~ Vpaths
ﬁld_-\. ap - GaMgum B U X l M M
< VAT YA
B0 .
3
2= 40 + I
20
Transfer all
0
0 Plotting list
Data: GaN.bxt
Path: [GaN] N.1 from GaM.txt
Ll Rarhs [GalNLGa L from GaN.txt
0.373474, -15.2672 I YPuth: GaN_um

EXAFS 0~ FT.” ~ ’_ ‘.7 EXAFS b~ 7 :

Save next plot to a file. ]
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EXAFS

(4 4

a

D~ AnM~Ta -~
rigmis [| =
Eile Monitor Fit Plot Help
- I_ Da_ta sets - Feff calculations 3 r----'
m Name Fit1 Fitspace: Ok @R q 1 -gave 1
m Plot [ et } [ g ] Fit description | Sy o= J Fit
% Histo l Show "GaN. bxt" ] [ Show "new" ] 0 L
:

Provide a short description of this fitting model.

poTTmTEEmEEEEEEmmmm—_————T ~\

—{ File > Save projectas =~ ¢

[ I ., > . - > < -

Ioor i Artemis i SNX D _ )

i ~ ’ b, e - AN ~ o o ~ ~ o -

! Ctrl + s i _ A P a D) - |

|

1 or I n ~ . ~ z - -~

! 10 XADH Y | O Artemis

1 -~ - ~ ~ i < = : AN

| Save ¥ W I 47 A2 woNAT T i N

| : : ~N N o

1z Artemis -GaN.fpj ': AN Y A ]
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N o o 4

Datasetg. a
AnM~™  JdMn
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EXAFS

Artemis A~ A 2 (" Athena YoM & qwk N
,I k Background i Baseline & i

.~ o 53
Athena ¥ n M * Ik c(K)EXAFS ©§F A i

I i ~ 7’
NANAT s (Atoms) ® \_ k c(k)” FT-EXAFS _,,'
AR (" Atoms FEFF &A1 47 N

. j _
X : | — s T T N AMAT i
. . : : )

K NAdnMp A P Lot T AT T g
> u ; . I _
EXAFS « p FEFFP® \o NNt e x40
k Artemis = S e ———— e >,

| . | i FEFE | l
4 WAV« YN EHa-W DO ! .- y :
1 1
1 1
MO NAT d N aA :\ A )
N o e e e e e e e 4
A0 4T NN dN

a
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o

T EXAFS 1t

EXAFS 0 < \/kz 2m(EO c)- \/kz e
,———L—~, o N F. (kj)exp(- 2 '25‘-2 :
i c(k)i: So 3 J J(kl) : pz( ki ] )Sln(2|(jrj _I_fj(k))
[ ) j il
’ |
Sin
EEFF & MUV INT . NA DM
NATnM i S.2 p PAYPP
F(k)p 4 A I P rnp P

———————————————————————————————————————————
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”’633‘1'74 Ga-N 4~ A~ "M VA" 4N~ 9]
Artemis A ° SUA T k
S2p T pAYPPz amp
. r,p Pz delp*FEFF° " " Ro, T T "7 P
i s; (W4 AAdAn 1) z ss
' MR pk T° P z enot 5
aNp 9P Az N4
i > 5 o Wﬁa,b,c,aMle\JZNon+P M E
MNP MMAMY PP MAN Y pIPT - T T
i\ 1 A A 7. b"”w"\(q'l"j

amp ss

N.F, (k. )exp(- 2k 1s .
§ — () expt 2K p, >Sin(2kjrj+fj(kj))

4 2
" delr kr,
Dr.

|

R, +
K2 2m( ) K2 2m
E,- E - e,

enot

gy
K,




5 WAVF ALK DR o

RN T Ga-N AT AT T MT N INT e T

. Ve - 1
1 =
| Artemis P, : Ga-N A
|
| -
| |
1 ~ ¥ Sakl] B
8 b7 amp | CEEI0MNINN o rcan N
| 0" P B gt s it
: rp Pz delr + [¥] Include path [C]Plot after fit
: S| (N o T NAn A ) ss : [ Use this path for phase corrected plotting.
: MR pk T~ P 2z enot : @nNl @
1 2 N p 5P N z N=4 : (1) single scattering, high (100.00)
e e e ! % v z  ipot label

0.000000 0.000000 1.947682 2 "M
0.00no00o 0.000000 0.000000 0 Tabs

4| I | 3

wbABL e mReffsd 848, nleg=?, degen=4

(

1N 4 :
1

’ S0 amp :
1 MHED enaot :
: AR delr :
s £ - I
g ———— )




5 WAVF A LONERA-WOIRT o

Ga-N 4~ A~

~ %

“q’

“ . e

9 |

VY dNT

Data Path Marks Actions Debug Help
GaN.txt o1 [Nl -1 [GaN] N.1
[V] [Zar] Gaa
Data source Include path [ Plot after fit
[7] Use this path for phase corrected plotting.
C:¥Users¥Uchiyama¥Desktop¥GaN_exp.pri, 1 eN1 @
. o | e ] ~ )
Plotthisdatal  y A A M A4 AT NAVNT S YNy A ) (1) single scattering, high (100.00)
1 - Jd 1 X A = W % y z ipat  label
1 ’ * 0.000000 0.000000 1.947g82 2 "N
H guess: : 0.000000 0.000000 0.000000 0 "abs
Title lines | A NA4nM |
1 . |
| def: K | :
I 7 NAAn v oo NAAnM '
L . T : | Label  Reff=1.948, nlez=2, dezdred
|
p Set : el anp|  pmmm——— . ————
1 1
Fourier transf : AED enot | Guess amp
o opY A XTv v Jdy b VI AR delr | Def amp
kmin 3:, AN 7 3 p : gt - : Set amp
rmin 1: Skip’: : Ei : LgHessamp
|\V1 V'Y JdNC T ANA1In M _,' drd l Skip amp
Fitdng k weights — oo ETTTE T th
11 [2 &2 [other 0.5
Other parameters
Include in fit Plot after fit  [] Fit background
g(k) O [ Plot with phase correction
Made a VPath from the marked groups




5 WAVF ALK DR o

~ %

Ga-N 4~ A~ M\

-~

YOO NdNT B

Data Path Marks Actions Debug Help

GaN.txt o1

Data source

C:¥Users¥Uchiyama¥Desktop¥GaN_exp.pri, 1

Plot this data set as

| k123 H 123 H Birrir || Rk || kg

Title lines

Fourier transform parameters

kmin 3 kmax 15 dk 1
rmin 1 rmax 3 dr g
Fitting k weights
1 [2 3  [[other 0.5
Other parameters
Include in fit Plot after fit  [] Fit background

g(k) O [ Plot with phase correction

[Gar] M1

[Gar] Ga.l

[GaN] N.1

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

@N1 @
(1) single scattering, high (100.00)

% ¥ z ipot  label
0.00o00g 0. 00a0an 1.947882 2 "N C
n.onoong 0. 00o0on 0.000000 0 Tabs

1 | 1 | 3

Label  Reff=1.948, nleg=? reren=d -
M 1 I—O Guess™
a0 anp| i—j ————————————
ALt | vesamp
AR delr Def amp

o 33 Set amp 1
Ei Lguess amp 1
Ird Skip amp I

Made a VPath from the marked groups




9 WAVF A DONER-W DOIEE Co

~ % %

RN T Ga-N AT AT T MT N INT e T

Data Path Marks Actions Debug Help

GaN.txt o o1 [GaN] N.1
[Gar] Ga.l
Data source Include path [ Plot after fit

[7] Use this path for phase corrected plotting.
C:¥Users¥Uchiyama¥Desktop¥GaN_exp.pri, 1

@N1 @
Plot this data set as (1) single scattering, high {100.00)

———

- e - -~ _ i W z ipot Iabel_
| k123 H R123 NATn M 41 XA p o X : §.000000 0000000  1.347682 2 M1 C

T 7T T0.000000  0.000000  0.000000 0 "abs

Title lines

Math expression Evaluated - @ Use best fit =1.848, nlez=? desenzd )
¥, Reset all I_. Guess™
& Highlight i—i——{g— ————————— _
cavte | L Svesame |

Def amp

(® 1mport GDS Set amp
(% Export GDS Lguess amp
4, Discard all Skip amp

4 Add GDS

& About: GDS

Highlighted parameters matching /¥Aamp¥z/.




9 WAVF A DONER-W DOIEE Co

~ r=24 - 2 7 ~ ~ “ i ~ M ~ ~
(- N Ga-N 4" A MUY N7 B _
[
Type Name Math expression Evaluated i @ Use best fit
________________________ R
1 rguezﬁ amp 1.00000 : V2 Reset all
I
2 :guezﬁ enot 0 E g_g Highlight
3 :gLIEEE delr 0 i Er e
4 :QUEEE 5SS 0.00300 :
5 |guess oo TTTTTTSSToss==s g (% Import GDS
6 |guess (% Export GDS
7 |guess ', Discard all
8 |guess
9 |guess + Add GDS
10 |guess @ About: GDS
11 |guess
12 |guess EW‘H @ @
File Monitor Fit Plot Help
p e | Data sets
5 oos |
Highlighted parameters matching /f¥Ass¥z/. '-m - Add
=S Flot
g * ~T~env 33~ NAV N ~ o~ - ]@] Histo [ Hide "GaMN.txt"
T L lourn

3 ST NAT INNAAN Y s

=
=~

Import a new data set. Right click for a menu of recently uses
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NN1 s (Atoms) °
A T I S T

k ’ i

k NAAnMp A i
EXAFS & p FEFFPe

k Artemis ~ T T

MV AT INNAAdAn W
5 Woa\WF 1 IV EN
) R R T TN Y

2

a

1
|
I, k Background i Baseline & i
I e ”n e
'k c(K)EXAFS 0 A i
I L
\_ k c(k)” FT-EXAFS J
(" Atoms:FEFF &AM1 47 O\
|
—e s T v A4vA i
I ~ ~ ~ N
boocif M T 4T N 0 W i
I .

L oANd & AAX 4 /
N e e e e e e e R4
'/’ _____________________________ ~\‘
. FEFF: A :
_? . "

| o |
l 4 AN A ]
! I
\\ _____________________________ ’/



5 WA WHF 1 I eENT

SPring

8

N

0BJ: |

Ga-N A

,
& Artemis [Data] GaN.txt

VY JdNT BT

HEI™

Data Path Marks Actions Debug Help

GaN.txt v o1

Data source

Ci¥Users¥lchiyama¥Desktop¥GaN_exp.prj, 1

Plot this data set as

Fourier transform parameters

[ [Gard] pL

‘ k123 || R123 H Rrrr || Rk || ka ‘
Title lines
Ga-N 4~ =~ s T I T NI P

kming 3 . kmax 15 dk 1 +
- e e e e e e e e e e e e e e e e e e e
ro=tmmmmmzezzzzzeaa= z=m=mmEn
Irmin 1 (@] rmax 3 . dr .o :
U o o o e o e e e e e -
_Fitting k weights
01 2 @3 j[Fother g5

Other parameters 3

V' [@lInclude in fit  [7]Plot after ﬁt | [C] Fit background

g(k) 0O [ Plot with pha

Include in fit, Plot after fit

\

N

SR

Include path, Plot after fit

1 ] r GaN] N1

. Include path [¥] Plot after fit

|:| Use this path for pha&e corrected plotting.
@N1 @
(1) single scattering, high (100.00)

® ¥ z ipot  label
0.ooooon n.ooooon 1.947682 2 "N
0.ooooon n.ooooon 0.000000 0 Tabs

'y 1" |

Label  Reff=1.948, nlez=?. degen=4
M 4

S0 amnp

AED enot

AR delr

oz a3

Ei

ard

17 K ~ A

Plot this data set as [¥(R)| and Re[¥(R])].




5 W W« LV EN S

RN T Ga-N AT AT T MT N INT e T
| L Artemis [Data] Ga-Ga 4~ ° =

Include path, Plot after fit M7 VY
T4 T PpMINY JdND 4 P
((1GaN] Ga.1]))

Data Path Marks Actions Debug Help

GaN.txt oV 1

Data source = e [ Plot after ft_ |

- TUJse this path for phase corrected plotting.
Ci¥Users¥lchiyama¥Desktop¥GaN_exp.prj, 1

@Ga.l @
Plot this data set as (2) single scattering, high (97.82)
b3 ¥ z ipot  label
‘ k123 || R123 H Rrmr || Rk || ka ‘ -0.921314  -1.535650 2.592484 1 "Ga.d
0.o00000 0.000000 0.000000 0 “abs

Title lines

4| 1 | 3

Label  Reff=3.181, nlez=2, dezen=1Z

i 12
50 1
Fourier transform parameters 4k
AR
kmin 1 kmax 15 dk 4 o
rmin 1 rmax g dr  g.0 Ei
ard
Fitting k weights i

1 [F2 &3 [Dother 0.5

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

h user specified value for the measurement uncertainty. A value of 0 means to let Ifeffit determine the uncertainty.
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TANT AN

Fit space: O/ k

Fit

History

Show |og

r—¢=-
Fit space: Ok | @R 104 Save

—

History

A8 Show |og
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W vy« IV EN

SPring.. 8

-

X Artemis [Log] Fit 1 — K Artemis [Log] Fit 1 — X
"a.e - Fil l (nelnk) LOFrelat lons DeLlween varlables.
Description = fit to GaM.ixt ss & anp --> 0.8260
Figure of merit = 1 delr & enot --> 0.8065
Time of fit - 2017-01-29T18-12:58 411 other correlations below 0.4
Environment : Demeter 0.9.24 with perl 5.01800? and using Ifeffit - -
Interface : Artenmis (Wx 0.9923) v - \ A - Jd \ F—
P d b :
et : : Athena project == == CyHPETSRTMA FAMTUERITOTOP R Tyara_201701¥CaN.pr), 1
- - > ~ < - - 1 * name =G
: T A :J\l, V.v,«_p ¥ t !_,\4.\],\1 I |1 k-range = 3.080 - 15
_*I g\ X v a A X a P 1 © dk =
N e e ——— e ———— L = Handing
: k-weight =3
Independent points 1 7.4687500 Hérange f l!l a 2
Number of variables 14 d ) e B
Chi-square : 208.5127614 : ?f“'?d°“ = Hangine
Reduced chi-sauare _ _ _ __: 59.6352105 Pothine sses DT
e : 0.0440??} : backgzround function = no
NEnT:ne-r-of-FaTa-S:t;-- --:-I- - : phase correction = no
: background removal = E0:|10369.399467, Rbkez: 1.0, ranze: [0:17.99682950766611, c
e . Ittt bttt bl : epsilon_k by k-weight = 1.8|5e-004
2 2 : epsilon_r by k-weight = 2.0§8e-001
R=3 [Im(cdata(R)_ ctheorXR ))] +[Re(cdata(R)_ ctheor;(R))] : R-factor by k-weight = 1 -} 0.00342, 2 -> 0.00391, 3 -> 0.04408
i [IM(c4ue R +[Re(Coure R A
e e e o o e e e e ] meme N __ 1802 siena? e0_ _ delr _Reff _R___
1 i
vess paramsters: (Gp-site] NI.1  4.000 0.938 0.00352 3.426 -0.00895 1.94770 1.83874 |
gUESS parameters.

1
amp = 0.933735870 t+/- 0.19811638 [1.00000] !._______________ ...E.__T_.{h__________________l
enot = 3.42552029  f +/-  3.11806458 [0] nane ' our
delr = -0.00895755 T +/-  0.01290725 [0] *H 7§

—ml auv
ss = 0.00352033 1 +/- 0.00139148  [0.00300] [Go-site] N1.1  0.00000 0.00
amp (S0 2): 0.70 - 1.10

Correlations between variabless -

<s & anp -5 0.8250 SHSHSHSHS RSN RS RS HSISHASS R anot ( DE, e0): < 10 eV =

Aelr ® ennt --% N ANRR ;
< o < ss(s?) :0003 -0.02D & >

Save About Close Save About Close




5 WAVF+ q/ﬁ?‘&ﬁ S

VI T TN “NAMAN S

(] ArtemistPlot.1

GaN.ixt in R space

limits |5tack

Gahl.txt ——

fit ——
window ———
[GaM] N1 ——— ||

Plot ¥(R)

@ Magnitude

. [¥] Plot window [ Plot residual
[F]Plot running R-factor

kmin g kmax 15
rmin g rmax g

gmin g gmax 15

Plotting list

‘. Data GaN txt|

Radial distance (A)

6.19054, 30.4649

Clear

Save next plot to a file.
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5 " Ga-Ga 4 ST Ny T YN DT

-
& Artemis [Data] GaN.txt

Ga-Ga 41~
. Data Path Marks Actions Debug Help
1 GaN.txt o o1 ((([GaN] Ga.1 )))
Fale @ Ee [ Include path [T Plot after fit
[T Use this path for phase corrected plotting.
C:¥Users¥Uchiyvama¥Desktop¥Gah_exp.pri, 1
@ Ga.l @
Plot this data set as (2) single scattering, high (97.82)
® y H ipot  label
[ k123 H R123 H Brmr H Rk H kg ] -0.921314  -1.595660 2.592484 1 "Ga.l C
0.000000 0.000000 0.000000 0 “abs
Title lines
4 1 |
p2ilEl - Rafr L 51, nlez=?, dezerF12
Ga-Ga 4" A7, A 7 sk —pu 12 H
®
|| 1 50 anp I
1 AED i
& Artemis [GDS] Guess, Def, Set parameters = : == enot_2 :
i 1 &R delr_2 1
Type Name Math expression ‘ Evaluated @ Use best fit I o 1
1 |guess amp 1.00000 1.03382 §/- 0.21021 ¥ Reset all : E_ sst :
1
2 |guess enot 0 4.62857 /- 3.07430 G T
3 |guess delr 0 -0.00713 /- 0.01230 @Evaluate 3rd
4 |guess ‘__ss______ﬂ_.DD_BD__ 0.00421 §/- 0.00133 m
5 |guess | |enot.2 0 I B Import GDS
6 |gusss ! delr_2 0 r B Export GDS
A T CENCEEE ¥ ol |
8 |guess
9 |[guess 4 Add GDS
10 |guess @ About: GDS
11 |guess
12 |guess
4 »
s5_2: 0.00521642 +/- 0.00055896
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5 " Ga-Ga 4 ST N YN o T

| L Artemis [Data] Ga [ = |
Data Path Marks Actions Debug Help Include path. Plot after fit
@ GaN.txt oV o1 [7] [Gsh] M [GaN] Ga.1
. [GakM] Ga1 000 e R W ——————
Data source Include path Plot after fit |
[ Use this path for phase corrected plotting.
C:¥Users¥Uchivama¥Desktop¥GaN_exp.prj, 1
@Gal @
Plot this data set as (2) single scattering, high (97.82)
® ¥ z ipot  label
‘ K123 ‘ | R123 | | Rmr | ‘ Rk ‘ | kg | -0.921314  -1.535650 2.592484 1 "Ga.l
0.000o0o 0.000000 0.000000 0 Tabs
Title lines
‘| i 3
Label  Reff=3.181, nlez=?, dezen=12
Ga-Ga A4~ ~. 274 VAT dN AR - 12
| Artemisipiot T e
Fourier transform parametets 5| Oxecsea@a a2
: GaN.txt in R space ‘
kmin 3 (@) krpax 15 @) dk 1 e . ' X space | |
Gal.td ——
e i = | 20 b d H
:rmm 1.0 rmax 3.5 ID dr .o window
——————————————————— - N 25 ] -
Fitting k weights < nf .
11 [2 [#3 [Flother 0.5 E;mf |
T -
Other parameters sk /\/\/\_
Include in fit Plot after fit  [] Fit background 0 i ‘ ! ‘
0 1 2 3 4 5 6
(k) 0 [] Plot with phase correction Radial distance  (A) A~
3.14601, 41.4758

Flot this data set as |y(R)| and Re[x(R]]-
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Fit space: O/ k

Fit

History

Show |og

r—e=-
Fit space: Ok | @R 104 Save

—

History

JN" A e

A8 Show |og
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/B B RN IR -0 T4 XA Y
K Artemis [Log] Fit 2 - X | K Artemis [Log] Fit 2 — X
7 §5_¢ w88 ==/ u.4bin i
Name - Fit 2 (hynko) All other correlations below 0.4
Description : fit to GaM.txt
Figure of merit := 2 ==== Data set >> GaN.txt <<
Time of fit D 2017-01-29T18:17:45 ) ) . )
Environment : Demeter 0.9.24 with perl 5.018002 and using Ifeffit 1. : Athena project = Ci¥lUsers¥lchivama¥Desktop¥pract ice_data_201701%¥GaN. prj,
Interface : Artemis (Wx 0.9923) : name = GaN.txt
Prepared by - i k-ranze = 3,000 - 15
Contact : Pk =1
: kewindow = Hanning
t k-weizht =3
................................... : R-ranze =1-3.6
: dR = 0.0
: R-window = Hanning
Independent points : 19.6054688 : fitting space . =r
Nunber of variables .7 : background function = no
Chi-square : 1216.7261559 = Phase correct ion = no
T . 96.5235948 : background removal = E0: 10369.399467, Rbke: 1.0, ranze: [0:17.9968295076661], c
i - 0.0235058 : epsilon_k by k-weizht = 1.615e-004
Number of data sets 1 : epsilon_r by k-weight = 2.088e-001
: R-factor by k-weight =1 -> 0.06669, 2 -> 0.03708, 3 -> 0.02351
name N s02 sigma”? el delr Reff R
[Ga-site] N1.1 4,000 0.941  0.00359  3.105 -0.01014 1.94770 1.93757
[Ga-site] Gal.l 12.000 0.941  0.00514 2,724 0.00433 3.18060 3.18500
uess parameters: name ei third fourth
amp = 0.94037038 T +/-  0.10111827 [1.00000] )
enot = 3.10499835 n +.f' 3.89267882 [D] [G&'SltE] NT.1 0.00000 0.00000 0.00000
delr = -0.01013450 n +lf_ 0.01537814 [D] [G&'Sitel Gal.1 0.00000 0.00000 0.00000
ss = 0.00358918 t +/- D0.00115218 [0.00300]
enot _2 = 2.72431374 t+/-  1.30105343 [0]
de| |'_2 - 0.00439523 n +l{_ ﬂ.ﬂﬂﬁ??zzd [ﬂ] o e U i U i e e i e i T (i g e e g o o e U e B g e (e Teg e e e e e Tt e et e e e
e ? = N ONR13RR? 1t +/- N NONR2TRR mn nnannl e e
< > < >
Save About Close Save About Close




GaM .ttt ——

fit
window

[GaN] N.1
[GaN] Ga.1

®0 ®1 @2 @3 ©Okw

limits |5tack indic wp| 4+

Plot x(R)

@ Magnitude () Real = Imag.

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

41.3486

kmin g kmax 13
rmin rmax g
gmin g gmax 15
Plotting list
L7 Datascaed | ______
E Path: [GaM] N.1 from GaM.bxt 1|
L ¥LPat [GaNl Gad from Gal ot
[ Freeze Clear ]

Save next plot to a file.
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l-weight
@0 ®1 ©2| @3 e
limits | stack | indic [wel« |

Plot x(R) J
| GEIN et —— =@ Maguifude, SRl m e LD
it G - aNAvAT
window -
[GaM] M.1

[GaN] Ga.1 o e e e e e e
| | 7] Plot fit [l

Plot window  [C] Pjpt residual
[T Plot running R-factdg

kmin g kmak 15
rmin g rmak g
l gmin g qmaK 15

)ﬂ@ . ! / Plotting list

Data: GaM.bxt
Path: [GaM] N.1 frpm GaM.bxt

Radial distance (A) Path: [GaN] Ga.1 from GaM.txt

3.46318, 41.3486

Save next plot to a file |
~ NAVYNT T o

Save next plot to a file.
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History ~

NAN Y

3

File Monitor Fit Plot Help

Data sets

k@ GDS

e, | = |

B Histo | [

Hide "GaN.bxt" J

Journ

Use this space to fully describe this fitting model.

: phase correction

¢ background removal

= epsilon_k by k-weight
= epsilon_r by k-weight

no
E0: 10368.3314448987, Rbkz: 1.0, range: [0.0:20.47], clamps: 0
4.700e-008

1.284e-001 T

Artemis [Histo
Fit history Log file Reports Plot tool
[CFe1 ALl other correlations below 0.4 -
[ Fit 2
[ Fit3 Data set >> GaN.txt <<
[ Fit 4 . . )
) = Athena project = C:¥lsers¥lchivana¥leskiop¥GaN_exp.prj, 1
CFes I oname = Gal.txt
[CFit6 : k-ranze =3- 18
] Fie 7 ook =1
T k-weight =3
: R-range = 1.0 - 3.8
: dR = 0.0
= R-window = Hanning
: fitting space =q
¢ background function = no

i R-factor by k-weight 1-» 0.06669, 2 -> 0.03759, & -> 0.02328
nane M 202 sigma’? el delr Ref R
[GaN] M.1 4.000  0.961  0.00373 2,183 -0.01615 1.84770 1.83155
[GaN] Ga.i 12,000 0.961  0.00522  3.223 0.00233 318050 318289
niame ei third fourth =
53 N
B0 Bt oo s 0.t a . P.
Mark fits T
l All H Nene H Regexp l :
< | 1, r

2

—————

I About ]

Save this log I :

— |

Right click on the fit list for a menu of additional actions.
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Artemis A = A 2

AthenaN¥ nM = 7 e

NN1 s (Atoms) °
NN s T
k ° i
k NAAnMp A i P
EXAFS & p FEFFPe
k Artemis =~ ]
M7V AT dNNAAAn M s

M VYT dNaA

6 REBEHFTOVAVFT1IY

2

a

(" Athena YoM & qwk N
,I k Background i Baseline & i
I e ”"n ed
Ik c(K)EXAFS 0 A i
[
Lk c(k)” FT-EXAFS /
N e e e e e 4
(" Atoms FEFF &A1 47 N
I ~ kd
—e s T N AMA i
1 - -
ocifvMr T AT AT T e i
1
LAY s AAX 4 ;
N e e e e e e e e 4
‘/’ ----------------------------- ~\‘
i FEFF: A :
_? . i
| o |
I U ANA A i
! /
\\ 4

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



6 REEHEFTOVAVFALY 7S

% ~

"N “9i M NVATdINT BT

(case 1) Ga -N 4| Ga-Ga 4 Y A AD®. AT AT Y
k FEFF" i 41 AYD R”
k™ VA" 4N Ro S S B o

Math expression Evaluated “ @ Use best fit

1.00000 0.96133 +/- 0.11075 ¥ Reset all
0 2.18334 +/- 7.19704 % Highlight
0 e—9 -0.01615 +/- 0.02866
0.00300 0.00373 +/- 0.00187

0 3.22860 +/- 1.29440 (9 Import GDS
0 O 0.00239 +/- 0.00571 (% Export GDS
0.00300 0.00522 +/- 0.00056 4, Discard all

Evaluate

4 Add GDS

& About: GDS

0.96132855 +/- 0.11074511
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' N "9i M NVAT INT 9 7
(case 2) PN & PO | Ga-Ga 4 | Ga-N 4 1.633 A7
k FEFF" i 41 AYD R”
kM V4" 4N Ro
R(Ga-Ga) = 1.633*R(Ga -N)
R(Ga-Ga) +° r -Ga&al633* RGa-N)+ 1. 633*" -\ ( Ga
z " r -G&ap = 1. 63 3N)” r ( Ga

v
—_
Qiz

i delr 2 ” guess ® def NA1nW’ S 1. 6837, 7 7 I

I»Iath exprassion Evaluated “ @ Use best fit

1 |guess amp 1.00000 0.95596 +/- 0.10437 ¥5 Reset all
2 |guess enot 0 5.09752 +/- 3.87233 J;‘I Highlight
3 |guess delr 0 @ Evaltmte
4 |guess S5 0.00300 0.00401 +/- 0.00130
5 |guess enot_2 0 2.75172 +/- 0.50243 (% mport GDS
6 |def delr_2 1.633%delr @l (% Export GDS
7 |guess 55_2 0.00300 0.00518 +/- 0.00053 . Discard all
o P — N R
9 quess 4 Add GDs
10 |guess @ About: GDS
11 |guess
12 |guess

‘ »

ss_2: 0.00517904 +/- 0.00052738




o FBRHFTOVVFCIY S

' N "9i M NVAT INT 9 7
(case3)amp ~ 0.8~1.0 = A~ ~_ 95 M7 NAT INT

I Amp A " N A\ N z Build restraint fromamp ~ ~ !
s e
\H Artemis [GDS] Guess, Def, Set parameters — X
Type Name Math expre}sion Evaluated @ Use best fit
I que 00000 0.7028 0.01198 @ Reset all
2 |guess enot Copy amp 4.21186 +/- 5.00355 * Highlight
3 |guess delr Cutamp -0.00881 +/- 0.01888 @
Evaluate
4 |guess ss Paste below amp 0.00217 +/- 0.00113
5 |guess enot_2 2.68594 +/- 1.73286
- - I rt GDS
6 |guess delr_2 Insert blank line above amp 0.00316 +/- 0.00703 (3 impo
7 |guess ss_2 Insert blank line below amp 0.00389 +/- 0.00027 [:3 Export GDS
: Change amp to > ‘% Discard all
10 Grab best fit for amp 4 Add GDS
1 Build restraint from amp @l
12 |guess Annotate amp g About: GDS
Find where amp is used
Rename amp globally
Explain >
amp: 0.70287497 +/- 0.01197660
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7 ® REBRAFTOTVAVFIY FEES

——
i 2" N Di M VA dNT D _
(case3)amp ~ 0.8~1.0 A~ ~ 9 M NATINT
. . ’----7 ------------------------------------------- \
Artemis: Buil... — X ‘ : '7 N ~ A Jd 1 X A v :
1 Createarestraintfortheparameteramp' s M o 1
s | i Scale by :1000 N M Y1 A OK ]
1 I
Scale by | 1000 | bound : 5 !
1 Lower bound : A i
1 I
L |l |1 Upper bound : 5 A I
_______________________________________________ J
Upper bound | 1.0 |
[T EEEmmEmmm—m——————— | ] . _
Make restraint $—* Make restraint N,
1
= N 410V restrain x | X
lx Artemis [GDS] Guess, Def, Set parameters — X
Type Name Math expression Evaluated @ Usebest fit
LI oue amp looooo 070287 +/- 0.01198 €5 Resetall
2 |guess enot 0 4.21186 +/- 5.00355 .‘ Highlight
3 |guess delr 0 -0.00881 +/- 0.01888 @E |
4 |guess ss 0.00300 0.00217 +/- 0.00113 e
5 |guess enot_2 0 268594 +/- 1.73286
6 |guess delr_2 0 0.00316 +/- 0.00703 (B tmport G0
T =t g e B0 o e o 1 0.00389 +/- 0.00027 (¥ Export GDS
res_am 000" per mp, 0.8, 1.C 1 ! Discard all
*- --------------------------------------- - t‘
10 4 Add GDS
1
12 [guess @ About: GDS
13
amp: 0.70287497 «/- 0.01197660
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7

AthenaN¥ nM = 7 e

NN1 s (Atoms) °
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k NAAnMp A i
EXAFS & p FEFFPe

k Artemis ~ T T

MV AT INNAAdAn W

M VY dNaA
ANA T
RIS RORET

(" Athena YoM & qwk N
,I k Background i Baseline & i
I e ”n e
Ik c(K)EXAFS 0 A i
[
Lk c(k)” FT-EXAFS /
N e e e e e e o R4
(" Atoms FEFF &A1 47 N
1
—e s T v A4vA i
I ~ ~ ~ N
bocifvM T 4T N 0 W i
1
LAY s AAX 4 ;
N e e e e e e e R4
S e e e e e = ~\‘
FEFF: A :
1
N AN A :
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Fit space: Ok @R (Og

Fit

Save
Artemiss ¥ AMT NAM1 T 16

History

Show log




QFSp(Quitk-Finstt-Shelll  FitP =

|7 ~ » ~ ~ - » Ve

Athena® AnM dMnAN~ 7 N
[ Artemis [Data]

Data Path Marks Actions Debug Help

GaN.ixt Drag paths from a Feff

interpretation list and drop them
Data source in this space to add paths fo this
data set

G:¥XAFS2017¥GaN_exp.pr, 1

Plot this data set as

Import crystal data or a Feff calculation
l k123 H R123 H Rrnr ” Rk

Title lines e

Fourier transform parameters
Import an empinical standard

kmin 3 (@] kmax

rmin 1 (@] rmax

Fitting k weights
M1 &2 [#3 [[Jother 0.5
Other parameters

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

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



QFSp(Quitk«-Finstt-Shel

Filtl)) SPring

D é T -
Athena ®

Data Path Marks Actions Debug Help

GaN.txt o o2

I Data source

Drag paths from a Feff
interpretation list and drop them

| G¥XAFS2017¥GaN_exp.prj, 1 Ga K'eqqe NnM 2 € ,I Ga-N 4
]
Plot this data set as
Artamis: Set up a guick first shell path
I k123 H R123 H Rrrir ” Rk H kq ] _____________ R
- Absorber: g : :Scatterer: 0
Titke lines e e i e S — e
= 5 T T e
Edge: Distance: |
K |l 2.1
\ A JNNA1MTNnM A0 A 8 ] Atho-generatE guess parameters

Fourier transform parameters

kmin = E] kmax 14.5 E] dk 4§
rmin 1 (@] rmax 3 @) dr oo
Fitting k weights
M1 &2 [#3 [[Jother 0.5
Other parameters
Include in fit  [C]Plot after fit  [] Fit background

g(k) O [] Plot with phase correction

I
- OK

Docmentation: QFS

Cancel

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




QFSp(Quitk«-Firstt-Shell|

Fit-P

SPring.. 8

(

rtemis [GDS) G =JAE
Type Name Math expression Evaluated i @ Use best fit
N T e © Reset al
2 juess ee_ga_n_2 0 .' o Highlight
3 =gue=~= dr_ga_n_2 0 : Evaluate
4 jauess ss_ga_n_2 0.00300
6 |guess ;
[ TArtems [Data]
7 |guess L —
8 |quess Data Path Marks Actions Debug Help
9 |guess GaN.txt
10 |guess
11 |quess I Data source
« | G ¥XAFS2017¥GaN_exp.prj, 1
Cut parameters amp, enot, delr, ss, enot_2, delr_2, ss_2 Plot this data set as

[om (e o ]|

Title lines

Fourier transform parameters
kmax
rmax

kmin 3

rmin 1

Fitting k weights

1 2 &3 [Jother

Other parameters
Include in fit
g(k) 0

[T Plot after fit
[T Plot with phase correction

0.5

[C] Fit background

4:

Np Y P

A

AN

Ga(K)-N

Include path

@N @

%
2100000
0.000000

[T Use this path for phase)

(0) quick first shell paiH]

¥
0.00000
0.00000

R R R R R R Ry,

NAANnNM~ A0dJde k

472,

—— -

- ———

| Plot after fit
corrected plotting.

high
z ipot  label
0.000000 2 N
0.000000 0 abs

Label

£ ———————

ag_ga_n_?
ee_ga_n_2
dr_ga_n_2

=z_za_n_¢

Letel | Geclpath ol
1

The user-supplied value of k-weight for use in the fit. You may choose any or all k-weights for fitting.
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http://cars9.uchicago.edu/~ravel/software/doc/Artemis/artemis.html
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_analysis.pdf
http://millenia.cars.aps.anl.gov/mailman/listinfo/ifeffit/
http://millenia.cars.aps.anl.gov/pipermail/ifeffit/

2 ICSD(InroganicCrysta Structure Database)
http://icsd.ill.eu/icsd/index.php

e - -

2 NIMS 6 NCELE daE)
http://mits.nims.go.jp/
¥ E| CE Uw ()

2 The Atoms.inp Archive S
http://cars9.uchicago.edu/~newville/adb/search.html

ATOMS onthe Wepi md AU feffindb h 81 g  5U

o The Atoms.inp Archive
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L g AVLgS & DD R
\ actofe.x

. GG3H 4dctOhegjo3AQVESTS % ARY
(http://jp - minerals.org/vestaljp/)

=]

.2 GaN_4295280991-1-2.cif - VESTA
File Edit View Objects Utilities Help

=

Edit View Objects Utilities Help

New Structure... Ctrl+N A b € > osepe: 10 | + — O Step (% 10 boe o atb* x| AW L > TP stepias0 | A L € > sepeo 0 |+ — 5 Stepler 10
New Window m‘ Style ‘Objem| GaM_4295280991-1-2.cif |

Open... ltrl+0 Structural models il

Save Ctrl+5 ] Show models

= [] Show dot surface

Save As... Ctrl+5Shift+5 Style

Export Data...

Ball-and-stick

Export Raster Image...
Export Vector Image...

ChS% O+ |-

Save Output Text...
o VESTA
B o+ o _ ) Volumetric data
B 5 showsections Visualization for Electronic and STructural Analysis Show sections
[T Show isosurfaces ! Show isosurfaces L
[ Surface coloring 1 Surface coloring 3
Style Style
@ Smooth shading mooth shading
Wireframe
Dot surface Dot surface a
Crystal shapes Crystal shapes "“r
[ Show shapes Show shapes c
Style Style
& Unicolor OpenGL versicn: 4.2.11399 Compatibility Profile Context @ Unicolor :“mer DIDP;LYgDnﬁDEnﬂlu:lgue_V:;;lces DE ;Snsurrace =0 o
Vides confiquration: AMD Radeon HD 6450 - atoms, cnds, O polyhedra; time =1 m3
() Custom color Maximum supported width and height of the viewport: 16384 x 16384 Custom color
. 36 atoms, 0 bonds, O polyhedra; CEU time = 0 ms
) Wireframe | | CpenGL depth buffer bic: 24 Wireframe L
36 atoms, 0 bonds, O polyhedra; CEU time = 0 ms 3
Properties... Properties... Il n
1 m 5 Qutput | Comment d i, > Output | Comment
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http://cars9.uchicago.edu/~ravel/software/

A EXAFS Analysis Softwar rosoft Internet Explorer

BEE

WebA

TrME  RERE FTW HRCANGE UMD ALIH

BRAD © | 07 e M

CREECIEE
120 [ @] hip/ /earsOuchicagoedu/cgi-bin/ atoms /atoms.cei

v B v > &

ATOMS on the Web

ATOMS is a program for generating lists of atomic coordinates from crystallographic data. The primary use of ATOMS is to create
input files suitable for running the ab initioc XAFS program FEFF, however several other interesting output formats are available.

This web page demonstrates the main features of ATOMS. It consists of a rather large form which you may fill in with data

your crystal. You may also search a database of input data for ATCMS. After clicking the "Run Atoms" button, your
browse( will display an input file suitable for running FEFF (or perhaps some other kind of interesting output file). You can get help
about any of the parameters by following the link bound to the parameter name.

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

Run ATOMS

D4

R

$ b3

TME  REE FTW BREADGE UMD ALIE
O - O -RRE G L8R bR @ -r:a BM-Dk'e 3
THLAD) | @] http://carsBuchicagoedus ravel /software/ v B s Uvo 2 &
TFEFFIT ATHENA ARTENTS HEPHAESTUS ATONS TEFF - SixPack A
A XAS Analysis Software Using IFEFFIT
= Source code
0 package
e 070 The software on this page is freely available and free of cost. It runs on most platforms,
a including linux, other unixes, Windows, and Macintosh OSX. Easy-to-use installer packages
s 1 July, 2009
5 exist for many (but not all) common combinations of hardware and operating system.
5 Please read the bug reports page before reporting a problem with my
i Main Page software,
t Downloads
s Contributions Are you subscribing to the rFEFFIT mailing list yet?
n Documents
Change Logs
2 9 o Current release: 0.
Reporting bugs
Bruce's homepage
ATHENA is an interactive graphical utility for processing
11 Ttrereir Homepage the commeon data handling chores of interest, includi
F merging, background removal, Fourier transfor
E TFEFFIT Wiki
Fi Bruce's Wiki page
'; 1FEFFIT mailing list A:?:;E:il ?MU»_‘{ Current release: 0.8.013
T IFEFFIT FAQ! Release date: 15 December, 2008
xafs.org 3 )
== = ARTEMIS IS an interactive Dh, utility for fittina EXAFS data usina theoreticg!
g standards from rerr p@d isticated data modelling along with flexible data
A ATHENA visualization an ical analysis. AxTENTS includes interfaces to aTous and FEFF.
s ARTEMIS
HEPHAESTUS
S DEMETER Current release: 0.18
o
F ATONS Release date: 15 December, 2008
t Dagk
L HEPHAESTUS is @ souped up periodic table for the x-ray absorption spectroscopist. It is
a WebaTous N N
o 0 especially handy at the beamline, providing a number of utilities involving tables of
d ATONS database! absorption coefficients and other chemical data.
XAS File Formal
EAS
SOURCER. RGE'
net Current release: 0.0.1
Release date: 5 September, 2006
QiHow s IFEFFIT used by
i ATHENA ancl ARTENIS?
What is IFEEFIT wETER is a set of Perl programming tools for creating rrerrir applications.
worth to you?
DO you have a
question about using Current release: 3.0.1
WinXAS? Release date: 29 October, 2003
B P A10es A\a program providing crystallographic functionality for the X-ray absorption
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