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L Artemis [EXAFS data analysis] - <untitled>

File | Mg

Recent files

Sawv
Sawv

Saw

e project
e project as...

e current fit

Import...
Export...

Edit

Preferences

Close

Exit

Ctrl+s

Ctrl+w

Ctrl+q

. =

Import data

==

G-

» A¥E1—%5— » O-FULFTAAZ(C) »

=E - FUWTAILS—

B Ffax>k =

B EoFr
B erA

& Ti-Tvs

& m—poL—F |E

& o1 —45—

& o-hLF R

s DOC (D)

2Ll

AlGaN_Eu_exp.prj

|| GaN_exp-pry

20170131 = |&, I 201701310087 2|
2. 0 @
= B

19 PRI 77 1)l 6 KB
PRI 7 AL 7KB

5:26 PRI J7 AL 7 KB
18 PRI J7 AL

1. Athena ° S B R VY
. Ctrl -0 o
File - Open file(s)
2.9nM"~
Artemis: Import from Athena project file [ @ =3

GaN_1050C.kxt Data group title lines

GaN_1050C.txt X~
N 3. 3¢

J

~

@ Ix(R)I (G]
ORelxR)] ©

[x(a)l
Relx(a)]

] ReadMe.txt

JFAIE(N): GaN_Eu_exp.prj

GaN_Eu_exp.pr]
"y

Import
MM J™

T Artel
(71 Current value!

selected data

-

l Import selected data

B3<(0) |V Frtl ‘

|

Cancel
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L Artemis [Data] GaM_1050C.txt
Data Path Marks Actions Debug Help

@ GaN_1050C.txt w1
Data source

C:¥20170131¥GaN_Eu_exp.pr], 1

Plot this data set as

(v o [ ow ] = ) ]
Title lines

| k-range:3 2 105 e ! ]

Fourier transfon eters
kmin 3 [@] kmax 105 dk
rmin - 1.4 [@] rmax 36 dr
Fitting k weights
1 2 3 [Clother

Other parameters
Include in fit Plo

0.0

& Artemis [Plot]

@ Magnitude () Real

Plot window

Plot x{q)
() Magnitude @ Real ) Imag.
[ Plot fit [C]Plot bkg

~ aaly?

Lo ]

GaN_1050C.txt in k space

GaN_1050C.txt ——

Kx (&9

window ——

4 6 8 10 12 14
Wavenumber (A1)

Demeter 0.9.25 @ Bruce Ravel 2008-2018

[ Plot residual

[C]Plot running R-factar

kmin g kmax 15
rmin g rmax g
gmin g gmax {5
Plotting list
)

Jté GaM_1050C.bxk

glk) 0 [] Plot with phase correction

Transfered data set "GaM_1050C.txt" to the plotting list.

[]Freeze

13.3645, 3.29108

[E=N e >
8 A ?
GaN_1050C.txt in R space
18 T T T T I
16 | GaN_1050C txt — ||
window ——
14 |- g
12k 5
=
=~ 10F .
g 1
2= g .
4 1 4
2 - -
0 f"‘-/\/;/\ I I I I
0 1 2 3 4 5 6

Radial distance (A)

Demeter 0.3.25 © Sruce Ravel 2008-2018

4.52420, 21.1656

Save next plot to a file. I
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A

LAtemis [EXAFSd (T FitM M Jd 7 SaveM M d TN
File | Monitor Fit !

ro
VoY)

roject file @

'DI‘}EI"I prﬂjEﬂt (6] datﬂ y OvE1—4— y O—FLFrA5 (C:) » practice_data_201701 » « |44 || practice_data_201701078% P
fi= - HLLDALS— = @
Recent files e g p— p= o
- LCfit 016/12/16 11:01  FFA L T Jleee
SEVE prD]E‘:t A S4T30 merge 2016/12/16 10:54 7 ()l TA ...
[ Save project as... | P

O Ea—5—

Save current fit

G oy N T2

Import...

Export...

Edit Preferences

=~ JHILAS—DFER

Close [+w
Exit Ctrl+q M1 1 GaN_Eu_artemis.fpj
nJl- a
=] zD | A9D° " Q
k @R q \ /

Fit

History

—




FEFFIZ

&

SPring

8

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

Eile Moniter Fit Plot Help

e . Datasets Feff calculati

b8 GDS e —
: Add KL Add

@) |

Hide "GaN_1050C.txt"

History [

1

@ Journal

MName Fit1

Fit description

|Fit5pace: ©k @R Og |

AddM M~

One-click save this project

Feff calculations

NAN Y -

=N Noll /==

n

History

\

Recent Feff or crystal data file

[--- 1 Open a blank Atoms window

o TETP

Start a new Atoms input or select a recent Feff input file, Atoms input file, or CIF file

il

E L Artemis [Feff] Atoms and Feff

[E=N B )

Atoms | | e, Feff

‘g Paths & Path-like

@1 Rename ﬁ Discard gFeﬁm Demeter ' Feff doc

@ Console

& 0 &4

Open file Save data Export Clearall Run Atoms Aggregate

[ atoms ] C:¥2010011 inp
[ feff ] C:¥20100113¥f
[ feff ] D:¥backup¥201 1¥feff_inp¥GaN_Eu_feff.inp

[ ----- ] Open a blank  Atoms window '
1 OKMM I T NANY . : ‘
\_ EdgeSter a B v

Self-consistency  paef | 5.0
Aggregate degeneracy margins

Margin: | 0.03 Beta: |3

Radial distances

Cluster size g

Longest path 5.

Polarization vector Shift vector
o o o
1] 1] 1]
Core‘ EL | x | ¥ ‘ z | Tag |

1O
2 | @
IERNE
a4 | @
NG
(e | O
IERNE]

Add a site

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

p

W

A J1p Atams

F') SPrins-j 8

Atoms:

FEFFinp ~

s \H\MMJ

T “HY]

\

BTN
Ga-site
A =N ]\:
_ P63mc (186) .

Edge ~
K

\\

)

G
/

e

Ga: 0.33333, 0.66667, 0
& N: 0.33333, 0.66667, 0.375

N

-
Shift ve

/

L Artemis [Feff] Atoms and Feff |
@ Rename ﬁ Discard %Feﬂ’in Demeter B Feff doc
Q’%ﬁ' Atoms | o8y, Feff 'ﬂ Paths &) Path-like | @ Console|
80 & % AN, 1)
Open file Save data Export Clearall Run Atoms L
= a
\ e a . 186 ¢
GaN| b = 3186 e
7
= c= 5176 é
Na me[ Ca-site (Lattice constants | = 90 U
m P63mc A 3.18600 B 3100 C 517600 K = 90 0
-%IK | style |Fefr5-e|em * |a g0 B ao ¥ 120 7
Self-consistency 5.0 . \ A - 120 U
Radial distan
Aggregate degeneracy margins (
Cluster size  g.oo000
Rl e EITRVEVIN (e)

[ 0.00000 0.00000 0.00000

=

y
(Ga 0.33333 0.66667 0.00000
N 0.33333 0.666067 0.37500

DDDHI

[= R RS R SR

[ Shlft vector :

o




i

P atoms:dnp; feffinp Pi SPring..8
71 1L.@

Fefft = 417~ Atoms MM~ Savedata = " Md T YAV Y

Discard y Feff in Demeter ' Feff doc GaN_atomS.lnp ) a
é‘%@ Atoms | | gs, Feff '@ Paths &)F’ﬂth-“kﬁ W coa I N 4 j, A 3 A{ ,\l 1 ’ ?
\ -

Yo BRICAD 2 =5 = =

. LCfit 2016/12/1611:01 7
. merge 2016/12/16 10:54 I 7 ()l TAnn

Gy -5

. sranal: can_atomsin
,\‘ \4 \4 ~ 1 Koe® D) 7 A IUDEET): [In

o 7ras-ems e ] (]
Edge _ Style FeFFE elem v a g B ap
Self-consistency

Radial distances
Aggregate degeneracy margins

Cluster size  g.goopp  Longest path 5

0.03 3

Shift vector

Polarizaticy”
. ™~ 2 C

utput format =2
0 feff N p Vl | '1 a - Output format
> = FEfFE .
Core | EL X ¥ z Tag Feffg
e
1 . ™ ? )] _ Pl
. ol atoms.inp.. M 1 1 a J//”’ oo
3 By Add a site Absorption
| e A
o \/:’7 Alchermy o
° - 44 Overfull
< D ™ 2 /_
{xyz YnMMi 1 |
’ oK l l {:ancé?\

Saved crystal data to C:¥Users¥ofuchi¥AppData¥Roaming¥demeter¥stash¥_dem_muuldkrp¥feffénkgvt¥al
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L Artemis [Feff] Atoms and Feff

[E=N(EoR =

T Rename ﬁ' Discard

Qge- Atoms | Taey Feff

= Run Atoms ~ N A\ Y

Open file Save data Export Clear all
Titles

GalM

Name Ga-site

Space Group  P63mc A 318600 B 318800 C 517600
Edge [K vl Style lFeﬁE—elem - a  gg B oo ¥ 120
Self-consistency 5.0
Radial distances
Aggregate degeneracy margins
Cluster size g poppp Longest path g5
0.03 3
Shift vector
Polarization vector
0.00000 0.00000 0.00000 insert
0 0 0
Core | EL X y z Tag
1 Ga 0.33333 0.66667 0.00000 Gal
2 E [N 0.33333 0.66667 0.37500 N1
3 O Add a site
4 | O
5 | O
6 | O

Lattice constants

L Artemis [Feff] Atoms and Feff =N =R
T Rename ﬁ' Discard w Feff in Demeter ' Feff doc
dﬁé Atoms| e Feff | Fal Paths & Path-like @ Console
Open file Sawve file Clear all Template Run Feff
Name: Ga-site Margin: Beta: 3 nlegs: @4 ©O6
Feff input file
# This fefff file was generated by Demeter 0.9.25 -
% Demeter written by and copvright (o) Bruce Ravel, 2006-2018 —
W= thim = thm = = =t =i = =t = = e =t~ =t =t~ =tk =t~ — ke =t~ — ke e - |
% total mo#x=10 8.955 microns. unit edge stepr 10,430 microns =
* specific gravity: B.111
W= thim = thm = = =t =i = =t = = =t~ =t =t~ =tk =t~ = b =t~ — ke e -
# normalization correction: 0.00045 ang™2 b
W= thim = e =i = =t = = =t — = =t~ = =t~ — b =t~ — b =t~ = b e -
TITLE GaN
HOLE 1 1.0 & FYI: (Ga K edge B 10387 &Y, second rumber iz 30720
E] niphase, npath, mfeff,mehi
CONTROL 1 1 1 1
PRINT 1 I I I

R 5.0
#POLARIZATION 0.0 0.0 0.0

POTENTIALS
# jpot 2 tag
3 G
1 3 Ga
2 7 N
ATOMS # this list contains 183 atoms
* ox W 2 ipot tagz distance
n.noono 0.00000 n.00000 0 Gal n.noono
n.ooooo 0.00000 1.94100 2 N1l 1.84100
1.83542 0.00003  -0.B4700 2 HM1.2 1.54584
-0.91874  -1.68287  -0.B4700 2 N1.2 1.94584
-0.81574 1.59303  -0.64700 2 N1.2 1.94594
1.83542 0.00003 2.58800 1 Gall 317803
-0.91874  -1.59297 2.58800 1 Galdl 317803
1.83542 0.00003  -2.58800 1 Gal.l a.17809




feffinp | (Gay 1 ) SPrine-g

TITLE GaN
HOLE™ 1(K -edge) ®. 4(L -edge) ’ ]
EOLE 1 L * R (GaK edge @ 10367 eV, =
* mphase,mpath, :
CONTROL 1 1 1 1 MYI: (Ga K edge @ 10367 eV, second number is
PRINT 1 0 0 O S0M2)
* mphase,mpath,mfeff,mchi

RMAX 5.0 CONTROL 1 1 1 1
*POLARIZATION 0.0 0.0 0.0 PRINT 1 0 0 O
POTENTIALS R
bt 7 e | A T4 (ipot 0)7 Ga(Z=31) ®.  Eu(z=63) ’ ]

0

1 31 Ga POTENTI

2 7 N *_ipo Y4

1 31 Ga

ATOMS * this list contains 183 atoms 2 7 N
* X y z ipot tag

0.00000 0.00000 000000 0 Gal_______ >

tag”™ Gal®.  Eul’

* ipot tag ance

0.00000 0.00000 0.00000 O




FEFF (Ga\l ' SPring.. 8

L Artemis [Feff] Atoms and Feff | | 1 |' L Artemis [Feff] Atoms and Feff o= [sa]

~-

I Rename ﬁ Discard erﬁ’inE( Run Feff ~ ‘ 'q \l N I Rename ﬁ Discard erﬁ’in Demeter ' Feff doc
J*%‘* Atoms | [ as, Feff P paths a‘) Path-like @ Console

@%& Atoms | o8y Feff 5@ Paths &W /vsﬁﬁl'
T 8 O &

Open file Save file Clear all Template

éi K R RE ‘"7 HEJ]

Save Plot paths  x(k) [x(R)l Relx(R)]|Im[x(R)]| Rank

Name: N-site Margin:  0.03 Beta: 3 nlegs: @4 ©6 Mame of this Feff calculation:  ga-sjte
Feff input file Description
% This feff6 file was generated by Demeter 0.9.25 -

| ; - TITLE Gal -
# Demeter written by and copwright (o) Bruce Rawel, Z00B-2018 % This paths.dat fils was written by Demster 0.9.25 n
= = e i e — i — Y — i — Him — Him =t = S — i — B — B — i — i — i — W — i — e — it — Hi i — 1 The central atom is denoted by this token: @ |i|
# total mutx=1: 0153 microns, unit edze step: -1.872 microns E % ELUSter zize = 5.00 A, containing 182 atoms
% specific gravity: B.111 paths were found within 5.000 A
B == e i =t = i Him = i = i = i = = fim = 3 = Hm = Him = m = = = =t = S e = = = Him 1 Forward scattering cutoff 20.00

# normalization correction: 0.00520 ang™? [ ¥ Distance fuzz = 0.030 &
= e e i i i i i e e e e e e~ - e — e o - -

TITLE GaM Scattering Paths
GDLE $ L0 BFU: (N edse 8 409.9 e, second rumder is S0°2) P U P, S
CONTROL 1 1 1 1 1 a_0a 1.9ag @ HI.1O@ 100,00 2 =single scattering
PRINT 1 0 0 0 2 1z.00 a1 @ Gaf.1 @ 100,00 & =zingle seattering
R 5.0 3 100 G235 @ Hi_ 3 @ 711 2 =zingle scattering
®POLARIZATION 0.0 0.0 0.0 a 12.00  3.53% @ HI.1  Hi.z @ 18.06 I other double scatterin
3 24,00 a.588 R R Gal.1 @ 18. B3 £ other double seatterin
FETEEHALSZ taz E a.00 2732 IR =} 4z, 14  ozingle scattering
0 g Eu H 4.00 3835 EHIL1L @ Hi.1 @ 9.77 ¢ rattle
1 a1 Ga 3 12.00 3835 @ HI.1 @ Hi.z2 @ 10.65 ¢ hinge
z 7 [} 3 1z.00  ®.835 @ HWI.1  Gal.1 H1.1 @ 427  dog-lag
12 2E.00 4,421 ®Hl2 Gzl.1 ®© 4,52 : other deuwble scatterin
ATOME % this |ist contains 189 atoms 14 36,00 4.431 B H1.Z H1.4 B 12.69 £ other double scatterin
E I W z ipot tag distance 13 36,00 4,431 @ Gzi.1 Hi 4 @ 483 : other double scatterin
\ 0.00000 0.00000 0.naoon o Eu} ] ?.DDUD}) 16 &.00 4438 @ Gal.E @ 20,47 i single scattering
. - T al. - 149 E_00 4540 @ HlE [} 16,18  ozingle scattering
_?Ségf{z‘ _HSESQ 06470 }giggg 20 48,00 4771 @ Gal.i Gal.1 @ 2,70 : acute triangle
0.91974  -1.53302 4 22 12.00 4833 @ HI.2  Hi.E @ £.54 I obtuse triangle
?.3%9?4 A A 00 A A0 oKy 7 @ 19,15 z single scattering
0.3
7| 7 Tl +

OLEK 1(K -edge) z 4(L ;-edge)

“

A (ipot 0)K Ga(Z=31) =z Eu(Z=63 )
1~ tag K Gal z Eul

v

> > T




N

o

=~

o

Ga\

\

[ Path

& Artemis [Feff] Atoms and Feff

e ]

] Rename ﬁ Discard yFeﬁm Demeter ' Feff doc

Pl Paths

& Path-like

o, Feff

@ Console

@Q Atoms

K IR Re | [m |

Im[x(R)]| Rank

& @

Save Plotpaths (k) [X(R) Re[x(R)]
Name of this Feff calculation:  ga-site
Description
I TITLE GaN

It This paths.dat Tile was written by Demeter U 9.25
I The central atom i= denoted by this token:

I Cluster size = 5.00 &, cordaining 182 atoms

I 24 paths were found within 5.000 &

i Forward scattering cutoff 20.00

I Distance fuzz = 0,030 &

Scattering Paths

Tegen  RerT TITTer Thg PaLh

L T

TIPe

cabll

[ Ctrl ¥ n
Pathl -2,4 -6~
Data” =~ d 1 °
1 AN NWT 4V

\(Path3” X

Hi.2 ] 10.65 & hinge
Hi 1 @ 227 ¢ deg-leg
@ 3.52 Z other double scatterin
S TEN
.
~

L Artemis [Data] GaN_1050C.kxt
Path Marks Actions Debug Help

GaN_1050C. txt v o1

Data

Data source

C:¥practice_data_201701¥GaMN_Eu_exp.prj, 1

Plot this data set as

l k123 H R123 H Bror

Title lines

Fourier transform parameters
kmax 105

@) rmax 36

kmin 3

rmin 14 0.0

Fitting k weights
E1 3 [Clother 0.5

Other parameters

Include in fit [T Fit background

[T Plot after fit

lk-weight

00

| stack indic VP[4 |
X(R)
@ Magnitude ) Real © Imag.
Plot x(q)
() Magnitude @ Real © Imag.
[ Plot fit [ Plot bkg

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

ol () [F1 plot with nhase correction
| 2] Artemis[Plot.1]
L czaaald ?
GaN_1050C.txt in R space
40 T T T T
GaN_1050C.txt ——
il window ———
[Ga-site] N1.1
30 - [Ga-site] Gal.1
Ea [Ga-site] N1.1 N1.2
iy - [Ga-site] N1.1 Ga1.1
~ [Ga-site] N1.4
20

xR

kmin g kmax 15

min g rmax g

gmin g qmax 15
Plotting list

Data: GaN_1050C.txt

Path: [Ga-site] N1.1 from GaN_1050C.bxt
Path: [Ga-site] Gal.l from GaMN_1050C.kxt
Path: [Ga-site] N1.1 N1.2 from GaN_1050C.t
Path: [Ga-site] N1.1 Gal.1 from GaN_1050C,
Path: [Ga-site] N1.4 from GaN_1050C.bxt

l Save next plot to a file.

[F] Ereeze

Radial distance (A)

Demeter 0.9.25 @ Bruce Ravel 2006-2018

4.52420, 47.1786




Path

Lé&

H(Gay 1

L Artemis [Data] Gah_1050C fxt
Data Path Ma . Help

@ GaN_1050C.txt

Data source
C:¥practice_data_20

Plot this data set ay

Title lines

~ D

Path ~ M~

VY

aQ

Include path

L Artemis [Plot] g\
e

RENAVY |

[Ga-site]

|k

(8

U

[T Use this path fol  lk-weight

VPath ~

Ga-site”

n

S

Data
1T"91 no
Action
S Make sum of marked
~paths and plotin R

~

\_

Data * VPath 7 4 ’

(VA T

4

= TC

\ —

| VPate '

Virtual Path [I=] Artemis[Plot.1]

(A

[X(R)|

|

Transfer all

ting list
7] data: GaN_1050C.t¢t

=0 =R
GaN_1050C.txt in R space
/\ GaN_1050C ¢t ——
windo_w M
fl \ Ga-site

[ Hath:

[
[
[ Hath: [
[

b’

] Hath: [Ga-site] N1.1 from
[ Hath: [Ga-site] Gal.1 from
Ga-site] N1.1 N1.2 fi
Ga-site] N1.1 Gal.1 from GaM_1050C.
[7] Hath: [Ga-site] N1.4 from GaM_1050C.kxt
Path: Ga-site

1.76834, 23.2809

[ Ereeze

=~

2
Jistance

(A)

Demeter 0.9.25 @ Bruce Ravel 2008-2016

Path’

~ 4

Clear r

Sawve next plot to a file. l
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fefflnp ] 8 (N \ g A\ ) SP%

L Artemis [EXAFS data analysis] - *<untitled>* E]@
Eile Moniter Fit Plot Help

Data sets Feff calculati
b8 GDS

Name Fit 1 Fitspace: Ok @R Og Save
Add « Add )
(3 plot |

Fit descri L Artemis [Feff] Atoms and Feff [ E| 2] }
fel History [ Hide "GaN_1050C. txt" ]/\

@ souma _ o e @ RunAtoms T N A VY ]
( Feff calculations 45 stoms | gu, Fef | ke | @8 Sk

One-click save this project kAdd \'{ \A \I ~ N '\l \l N \f, &i B D Q%E E

Open file Save data Export Clear all

L Import crystal data

Titles
Q\:,, [Ji»y O¥Ea—%— ), O-7LF12% (C:) » practice_data_201701 » GaN /\{ '\‘ 1 ~ /1 J
2B FLVTHILS—
s Y BEIEAD B2 A &5 B1X L] N =

L_C_fit 2016/12/16 11:01 = Slte

> [ STV merge 2016/12/16 10:54 ame | M-site

|7] GaN_atoms.inp 2016/12/16 14:25 1KB
o T LT pace Group P63mc A 3ass00 B 318600 € 5.17600
T o Edge IK v] Style lFefFE—eIem - a ap B a0 ¥ 120

Self-consistency 5.0

€ oy hD—5

Radial distances
Aggregate degeneracy margins

Cluster size  gogpopogp Longest path s
0.03 3

7 2 [ ~
N core M NN A . —
N

X X Yy z Tag

“ R Ga 0.33333 0.66667 0.00000 Gal
-

d N 0.33323 0.66667 0.37500 N1

Add a site

GaN_atoms.inp M1~ 1
" Y

=T ¥, I S R S I

]
O
O




FEFF

(NN

_L Artemis [Feff] Atoms and Feff

(=)o s |

I Rename ﬁ Discard erﬁ’in(

@%& Atoms 5@ Paths

Doy, Feff

&~

Run Feff™ Y AN Y

L

_L Artemis [Feff] Atoms and Feff

I Rename ﬁ Discard w Feff in Demeter ' Feff doc

oy Feff ‘ T paths &) Path-like @ Console

*‘g’ Atoms

Open file Save file Clear all Template
Ga-site

MName: Margin:

Feff input file

0.03

Beta: 3 nlegs: @4 ©6

# This fefff file was generated by Demeter 0.9.25
# Demeter written by and copwright (o) Bruce Rawel, Z00B-2018

B = e =t = i = B = i = i = = = i = = = = = = B Bt e — i = =
# total mukx=1: 8,955 microns, wunit edze step: 10.490 microns

# specific gravityr B.111

= = im = tim = i = i = i = i = i =t = i = i = i =i =i =i = im =i = o = i = i = i = i = i =t =
# normalization correction: 0.00045 ang™?

B = = e = B B i = i = i = i = i = = = = = = i =i = = B B = =t e — e = =

LITLE Gall

im

Save Plot paths  x(k) [x(R)l Relx(R)]|Im[x(R)]| Rank
Name of this Feff calculation:  p-gjte

Description

# TITLE GaN

1 Thiz pathz.dat file was written by Demeter 0.9.25

$ The central atom is denoted by this token: @

% Cluster size = 5.00 &, containing 182 atoms

1 24 paths were found within 5.000 4

I Forward scattering cutoff 20.00

1 Distance fuzz = 0.030 &

Scattering Paths

Degen Reff Scatter ing path Rank

1 a0 1,948 @ Gzl 1 @ 100,00
2 1z.00 2.1 @ H1 1 o} TE. 29
El 1.00 235 @ Gal.d @ R
a4 12,00  3.538 @ Gzl 1 Gal.2 @ 7.15
5 24,00 ®.5% @ Gal.1 Wil @ 13,86
E .00 a.vez ® Gzl.4 @ 44,21
T 400 845 @ Gal. 1 @ Gal. 1 @ 4 82
[ 12,00 3.895 @ Gal.1 @ Gal.z @ 5.72
13 2E.00 4431 @ Gal.Z W11 @ 3.81
14 2E.00 4,421 ® Gzl.2 Gal.4 @ 2.5%
15 300 4,431 ©oHT 1 Gal 4 ®© B 31
16 E.00 4438 @ Hi 3 [c] 14,35
19 E.00 4,540 @ Gal.E @ 17,68
20 48,00 4771 B HI.1 WIL1 @ 5.91
22 1z.00 4,822 ®H11 Gal.B @ 4,22
24 4,00 4402 ® Gal.7 @ 21,38

N\
HOLE 4 1.0 & FYI: (Ga K edze @ 10387 &Y, second numberfis 3072}
# mphaze, npath, nfef f.mchi
COWTROL 1 1 1 1
PRINT 1 1 I i
R 5.0
#POLARIZATION 0.0 0.0 0.0
POTENTIALS
# ipot 7 tag
n g3 Eua
1 3 (33
2 7 N
ATOMS # this list contains 183 atoms
®  x W 2 ipot tag diztance
(1. 10000 (100000 1.00000 0 Eul (100000
. . . u MT. 1 e
1.83542 n.nopos  -0.g47000 2 1.94383
-0.91974  -1.88287  -0.64700 34489
-0.91974 1.53303 4
1.83042 0.00003
-0.491
1.8 ?
4 7

-

2¢ —

H
A
A 1~ tag KN1 z

Eul

OLEK 1(K -edge) z 4(L ;-edge)

} (ipot 0)K N(Z=7) z Eu(Z=63 )

=

[ R R I I L X R A ST S Y

Type

zingle scattering
zingle scattering
zingle scatter ing
aother double scatterin
ather double seatterin
zingle scattering
rattle

hinge

ather double seatterin
other double scatterin
other double scatterin
zingle scattar ing
zingle scattaering
acute triangle

obtuse triangle

zingle scattar ing

1

)




b

o

(NI
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L Artemis [Feff] Atoms and Feff

T Rename ﬁ Discard yFeff\n Demeter ' Feff doc

=]

@ Atoms | sy Feff Pl Paths path-like @ Console
H Rl Re sall

Save Plotpaths x(k) [x(R)| Re[x(R)] Rank

Name of this Feff calculation:  p-site

Description

i TITLE Gal

I This paths.dat file was writien by Demeter D 9.26
I The central atom is denoted by this token:

I Cluster size = 6.00 &, containing 182 alums

I 24 paths were found within 5.000 &

I Foryard scattering cutuff Z0.00

1 Distance fuzz = 0.030

Scattering Paths

[am] »

TEgen  RETT STTErINE Foin ULt

i osingle scattering

i other double seatterin
other double scatterin
soatter ing

J

Pathl_ —,2,6 )
Data =~ d1 °
k(Path3 -5

X

1)

T4\

2 @ 5.72 ¢ hinge
281 T other double seatterin
%55 % other double scatterin
631 : other double seatterin
Ctrl M - )
r . .
e
~ - =~ =

L Artemis [Data] GaN_1050C.txt
Data

GaN_1050C. txt

Data source

C:¥practice_data_201701¥GaN_Eu_exp.pr], 1

Plot this data set as

Path Marks Actions Debug Help

[Ga-site] 1.1
[Ga—site] Gal1
[Ga—site] M1.1 M1 2
[Ga-site] M1.1 Gald
[Ga-site] M14

—site] Gal 4

Cem Lo v ]

Title lines

&r transform parameters

kmin 3 kmax 1p.5 dk 1
rmin 1.4 max 35 dr p.o
Fitting k weights
[J1 [2 @3 [Fother o5
Other parameters
Include in fit  [|Plot after fit ] Fit background

@ Gal.l @

(1) single scattery

)

cfly (1 [ Plok with nhase correction
| 2] Artemis[Plot.1]
2B g@aald?

GaN_1050C.txt in R space

G

xR

GaN_1050C.txt ——
window
[N-site] Ga1.1
[N-site] N1.1
[N-site] Ga1.4

A)

Radial distance . o
Demeter 0.9.25 @ Bruce Ravel 2006-2018

N

Path:[N -site]

>\£Lottmg list

Transfer all l

—

[ Cpta:

GaN_1050C.txt

s

|1 PRth:
[F] PRth:
[ PRth:
[7] PRth: [Ga-site
[C] Phth: [Ga-site
7] path: Ga-site

[Ga-site]
[Ga-site
[Ga-site;

N1.1 from GaM_ IUSDCtx‘t
Gal.l from GaN_1050C.bx|
N1.1 N1.2 from GaN_1050
N1.1 Gal.l from GaMN_105
N1.4 from GaN_1030C.txt

m

Flth: [N-site] Gal.1 from GaMN_1050C.txt
PRth: [N-site] N1.1 from GaM_1050C.txt B
Phth: [N-site] Gal.4 from GaN_1050C.txt ~

[F] Ereeze

Save next plot to a file.




Path’ 1.4

’ (N \I = ,\l ) SPring..8

(

& Artemis [Data] Gallesa8Q0 txt

VY

pebug  Help

Data Path Markd @

Data source

[N-sit

Include pat]

=]

RENAVY |

k

[Ee)

q

& Artemnis [Plot] El%
A

C:¥20170131%¥GaN,

Plot this data set g

k123

VPath .~
N -site °

N

Title lines

vl Paths 45

2] Artemis[Plot.1] fee- ==
o es@aaald ?

GaN_1050C.txt in R space

"Y1 no. :
Action
S Make sum- of marked

4 Datap «= s o’ _

Ga-site

GaN_1050C txt —— ||
window ——
\ N-site H

|

Transfer all

paths and plotin R

b /

Data ©~ VPath:N -site

Da M- N N"T a4 T

Plotting list
)

2
B/iistance (A) . N
Demeter 0.9.25 @ Bruce Ravel 2008-2016

[HDDDDDDDDD

3.40873, 53.2377

Path: [Ga-site] N1.1 from GaN_TUs0C.TxT
Path: [Ga-site] Gal.l from GaM_1050C.tx
Path: [Ga-site] N1.1 N1.2 from GaN_1050
Path: [Ga-site] N1.1 Gal.l from GaN_105
Path: [Ga-site] N1.4 from GaN_1050C.txt |_
VPath: Ga-site 1
Path: [N-site] Gal.l from GaN_1050C.txt
Path: [N-site] MN1.1 from GaN_1050C.txt
Path: [N-site] Gal.4 from GaM_1050C.bxt
WPath: N-site 2

H

reeze Clear

Save next plot to a file.

l

7 Ppath’ S 4




SPrins.: 8

3 YA I AL D




feffinp

Q

N

_L Artemis [EXAFS data analysis] - *<untitled=*

File Monitor Fit Plot Help

Data sets Feff calculatio
f# GDs

l Add
Plot

&1] History [ Hide "GaMN_1050C.txt" \GaM_atoms.inp”

Mame Fit 1 Fit space: 0 k

@R

L Artemis [Feff] Atoms and Feff

=)

Fit descr‘

I Rename ﬁ' Discard

B touma Feff calculations

Add M M ~L.7 N AN N

|

Start a new Feff calculation. Right click fork

¢-§¢ Atoms

oy Feff |

Run Atoms =~ YA\ Y ]

= U0 |

Open file Save data Export Clear all

L Import crystal data Titles
QQ [Ji»y O¥Ea—%— ), O-7LF12% (C:) » practice_data_201701 » GaN /‘i '\{ 1 ~ /1 J
EE - HiLLIALS—
s Yo BEEAD E=E] EHEN =3 RS 1 . i I
L_C_fit 2016/12/16 11:01  J7 A Inte rStItIa
> SAT5U merge 2016/12/16 10:54 71 Name interstitia||
7| GaN_atoms.inp 2016/12/16 14:25 INP 7 1KB
s @ e BT Space Group  P63mc A 318800 B 318600 € 517600
e Edge lK '] Style [FEFFE-E|E"1 x| 9 oo B oo ¥ 120
Self-consistency 5.0
G oy D Radial distances
Aggregate degeneracy margins
Cluster size g poopopp  Longest path s
0.03 3
Ga” core M~ N\ N~ AN
- - rt
Corg X Yy z Tag
\
= 1 Ga 0.33233 0.66667 0.00000 Gal
O ~
a 2 N 0.33333 0.66667 0.37500 N1
. e 3 Add a site
GaN_atoms.inp M i 1 + |0
~ 7 - 5 ]
|2 6 | O




feffinp [

—~

(A

1. ~ : ,
;ﬁm' HOLE™ 1(K -edge) ©. 4(L3 -edge)

HOLE 4

mpha
CONTROL 1 1 1 1
PRINT 1 0 O O
RMAX 5.0

*POLARIZATION 0.0 0.0 0.0

(-1.83942 0.00000

A 1 A (ipot 0)7 Ga(Z=31) b.
POTENTIALS Eu (2263)
* jpot Z tag
0 63 Eu
1 31 Ga
2 7 N
I ijpot 0~
I 4 Ga ipot 1°
ATOMS * this list contains 183 a
* X y z ipot__ tag istance
0.00000 0.00000 0.00000 1 Gal 0.00000
-1.83942 0.00000 -1.61750 0 Eul 0.00000
0.00000 0.00000 1.94 1.1 1.94100
1.83942 700 2 N1.2 1.94989
-1.61750 0 Eul) i—




: A ¥ A =1 SPrinsis

(Cluster size = RMAX ~ 4 4 | [Cluster size > RMAX ~ 4]

Cluster size

Cluster size RMAX

[feff.inp "7

[Cluster size N~ VO
[ I

RMAXA ~ 0.~ P

I/ I Y BV




FEFF 151 (EN

SPring.. 8

_L Artemis [Feff] Atoms and Feff

[

I Rename ﬁ Discard yFeﬁ’

@%& Atoms | o8y Feff "Eg Paths

Run~Feff™ YA\ Y

L Artemis [Feff] Atoms and Feff

I Rename %\' Discard erﬁ’in Demeter ' Feff doc

% Atoms

S8y Feff ‘ E’;ﬂ Paths a') Path-like @ Console

oo =]

“ & O %

Open file Save file Clear all Template

Name: interstitial Margin:  0.03 Beta: 3 nlegs: @4 ©6
Feff input file
# This fefff file was generated by Demeter 0.9.25 -

# Demeter written by and copwright (o) Bruce Rawel, Z00B-2018

B = e =t = i = B = i = i = = = i = = = = = = B Bt e — i = =
#  total mo#x=1:  8.955 microns, unit edge step:  10.430 microns

# specific gravityr B.111

= = im = tim = i = i = i = i = i =t = i = i = i =i =i =i = im =i = o = i = i = i = i = i =t =
# normalization correction: 0.00045 ang™2
B = = e = B B i = i = i = i = i = = = = = = i =i = = B B = =t e — e = =

TITLE Gal

m

mrhase, npath,nfef f,mehi
CONTROL 1 1 1 1
PRINT 1 I I I

R b.0
*¥POLARIZATION 0.0 0.0 0.0

-1.83942 000000 -1.61760 0 Eul

(HOLE & 1.0 #FVI: (Ga i edec @ 10367 c¥, second ndper is S0°2)
®

POTENTIALS
# ipot 7 tag

1] 3 Eu

1 3 Ga.

2 7 N
ATOMS # this list contains 183 atoms
®  x W 2 ipot tag diztance

0.0onoo n.nopoon n.ooooo 1 Gal 0.0onoo

T T T
1.83042 n.0o0o03  -0.64700
-0.91974  -1.58287 -0.8

7

H
A
A A

—_— — —

43849

u.uuugg)
Fada T

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

Mame of this Feff calculation:  jnterstitial

Description

§ TITLE GaN

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

I Cluster size = 5,00 &, containing 183 atons

I 70 paths were found within 5.000 A

I Forward scattering cutoff 2000

I Distance fuzz = 0.030 &

Scattering Paths

Degen Reff Seattering path

1 300 2,080 B HNi.2 o

2 300 2,080 B Gl 1 @

3 .00 2.443 B Gal o}

4 .00 2,444 B HI. 2 c}

E 2400 2240 B Gal Hi.2 o}
7 E.00 J.ETR B Hi.2 Hi. 2 =
E] 600 3673 Bzl 1 Gal.1 @
a .00 3,803 EHi. 2 o}

in .00 2803 B Gal.1 @

11 12.00 2,852 B Gzl Gzl.1 @
12 ia.on 3,852 B Hi.2 H1. 2 =
13 1a_on 3.345 B HNi.2 Gal.1 @
14 600 4.012 B Hi_1 @

13 .00 4.012 B Gal.d @

1% 100 4024 B Hl.Z Gzl.2 @
2n E.00 4,020 B Gal. 1 HI.E Gzl 1 @

OLEK 1(K -edge) z 4(L ;-edge)
A (ipot 0) K Ga(Z=31)

ipot KO z 1

A Eu ~

z Eu(Z=63)

1.2 Gal.2 Hi.2 =
1.1 Hi.E Gal.1 @

[ Hi R Il

Rank

oo on
oo oo
E3.34
EZ. 02
11.13
11. 83
3,83
13,41
2E.E2
5. 4E
16,65
a.00
3330
33,38
44,73
2.0z
28,89
11. 46
5 43

»

|.m

Type i~

zingle scattering
zingle scattering
zingle scattering
single scattering
ather double =zcatte

m

other double scatte
other double scattel—
single scattering
single scattering
ather double =zcatte
other double scatte
obtuse triangle
zingle scattering
zingle scattering
non=forward linear
dog-leg

forward triangle
forward triangle

ather_danh e seatter

LI}

J




N & ('d /1 ’ SPring.. 8

\ [ [interstitial]

& Artemis [Feff] Atoms and Feff [ % Artemis [Data] GaN_1050C.0¢¢ L
T Rename ﬁ Discard y Feff in Demeter ' Feff doc Data Path Marks Actions Debug Help
: GaN_1050C txt o> o1 el ‘ interstitia
o COHBOIE| [Ga-sita] M1 1 M1 2
[Ba-site] N1 .1 Gal 1 de py
= - [Ee-site] M1 4 .
Path-17-4,9 -10,12 ~ = : e =
y y [N-site] N1.1 @ N2 N
" tr " [ 1] W12 p
Data” " 417 “ 1 AN NWI AV e —
linterstitial] Gal -Wel
a L s 9
[interstitial] N1 2 A - _ _ -
(Path 6 - 8 1 1 x 1 ) [interstitial] Gat .1 20 ®1 D2 @3 i kew
y linterstitisl] N12 N13
R4 |5tack |indic | VPaths )
Virtual Paths
¢ |
Forward scatterin: - _ci
Distance fuzz = 0. a0 a It&
Foug parameters =B
Scattering Paths AR
3 kmax 1p.5 dk 1 ¢
(1 1 BNl.2 & 100.00 e i 1.4 rmax. 3.6 dr o0 E
2 ® Gal.1 @ 100.00 ) N 0 - - -
- G | e kweis Data = Path:[interstitial]
T B B .
6 2400 @ @ 153 other cowt | 02 H2 3 [Clother 0.5 b © = ~ -
7 .00 @ @ 1183 ¢ other doubl 4 \I \l ‘ 4
& B.0D 3 3 5.8% ¢ other douni| | Other parameters
‘ 'E‘ : oo at Include in fit Plot after it [C] Fit background
“ @ rd gfk) 0 [Tl Plot with phase correction
12 12.00 2 B @ 16.65 £ other
\| 'z 1200 z3a5 @ @ 2.00 obtuse temnis[Plot.1] E
S [ R Y X PR EERE TR AT T v
HE : g o OEEEGAQIRT U Transer o
. . X i non-fo .
o E.00 4030 @ Gal 1 @ 308 ¢ dog-le GaN_1050C.txt in R space
X T T R T Wiz @ 2885 £ forwar 30 list
22 om0 403 @ Gal1 @ 146 ¢ forwar I I I : : g1
P P — " i B —— o5 | Gah_f0s0coa = | [C] P3th: [N-site] Gal.4 from GaN_1050C.txt ~
[interstitial] N1.2 —— [T] vpath: M-site
~ ol [m[t\ﬁtrg:glt?tl|];]3?31éjl P3th: [interstitial] N1.2 from GaN_1050C.t
1: - [interstitiall N1.3 ——— Pgth: [interstitial] Gal.1 from GaN_1050C
= i L VAW i ['t”te't'aftt_‘t‘l?%NH — Pgth: [interstitial] Gal from GaN_1050C.t
— \ interstitial] Ga1. —
E“ { A\ [interstitial] N1.2 N1.3 Pgth: [interstitial] N1.3 from GaN_1050C.1
= 4oL g Pyth: [interstitial] N1.2 from GaN_1050C.{ _
/ A \ ‘ Path: [interstitial] Gal.1 from GaMN_1030C
5L / il Pgth: [interstitial] N1.2 N1.3 from GaN_1(
/ = /L,\/ -
P
0 = = e
. Elreese
Radlal dIStance (A) Demeter 0.5.25 & Bruce Ravel 2005-2016 Sa ‘Ext | tt ﬁl
2.66500, 21.2498 l ven plot to @ fe. l




Q

Path LEDOEGEA ~rring-

linterstitial] =~~~ " M” VY |

r (
L Artemis [Plot] Ell = R~ N N \l N ]
[inte I‘l?
[¥] Include pal u “ : 1 ‘

—

& Artemis [Data] Galy

.
Dsta Path Mar

@ GaN_1050C.ty o1

Debug Help

Data source

C:¥20170131¥GaN

[[JUse this k-weight
[l2] Artemis[Plot.1] [E=0(ESR 5
VPath ‘ b c#H@aaly?
e interstitial # ' ' ' ' '

Enter a VPath name N /1 J 40 + GEN_1 050C g — ||
Enter a name for this »

window ——
mterstlt\all

Plot this data set 3

k123

Title lines

35 interstitial H

N
1
v
Em
[x(

Data’ =~ 1
1T41 nH
AC“ on [ Transfer all

distance (A)

S M ake SU m Of m arked ’iloqtting i o et Demeter 0.9.25 @ Bruce Ravel 2006-2016

WPath: M-site

paths and plot in R Path: [N-site] Gal.4 from GaN_1iT50C. B =

Path: [interstitial] N1.2 from GaMN_1050C.t ~
; - ~ v ~

Path: [interstitial] Ga1.1 from GaN_1050C Path ’_l

Path: [interstitial] Gal from GaMN_1050C.& .

Path: [interstitial] N1.3 from GaN_1050C.1 ~ 4

Path: [interstitial] N1.2 from GaM_1050C.4= U
Path: [interstitial] Gal.1 from GaM_1050C -

Path: [interstitial] N1.2 N1.3 from GaM_10(—
WPath: interstitial 2

reeze Clear

Save next plot to a file. l

[HDDDDDDDDD

Data ~= VPath:interstial

D4 M- N N4 T

H




- >
/A::.h__ N N 4
.

(¥ 4
o

0

L Artemis [Plot]

[E=8 {8 =)

s s D .
*[_/R" N A

|k

VY|

| stack | indic | WPaths 1
Virtual Paths
Ga-site
N-site
interstitial

Data - )
VPath ~

Pm
b

[[|Path: [GaN_atoms] N1.3 from GaM_1050( =
[[|Path: [GaN_atoms] N1.2 from GaMN_1050¢
[Clfpath: [GaN_atoms] Gal.1 from GaN_105(
[[|Path: [GaN_atoms] N1.2 N1.3 from GaM_
[[|Path: [GaN_atoms] N1.1 from GaMN_1050¢
[Cfpath: [GaN_atoms] Gal.4 from GaN_105(
[[|Path: [GaN_atoms] N1.2 Gal.2 from Gal,
[[|Path: [GaN_atoms] N1.2 Gal.2 N1.2 from
Path: interstitial

Y
|

[=] Artemis[Plot.1]

TEH fgeaaally ?

GaN_1050C.txt in R space

‘45 [ o~ [ [ [ I
i GaN_1050C.txt —— ||
40 /\\ .
/ window ——
35 A Ga-site — |
/ [ MN-site ——
e an - o ' interstitial u
<

Radial distance

(A)

Cremater 0.5.25 @ Brucs Ravel 2008-2018

[[]Freeze

Clear

Save next plot to a file.

xR
< <
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[ 141 n® File S Save project

_L Artemis [EXAFS data analvsis]/

| Eile | Monitor Fit Plot Help

Open project or data
Recent files

( Save project ) Ctrl+s
Save project as...

Save current fit

Import... 3
Export... 3

Edit Preferences

( Close ] Ctrl+w
Exity Ctrl+q

"Y1 n® FileS Exit™ |
1 Artemis ~ -

A

(10 1)
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v 1 4

o

Y n-W

~

SPrins-j 8

L Artemis [EXAFS data analysis] - <untitled>

File | Monitg Plot Help
Open project or data H+o
Rece 3 Add

Artemis: Import from Athena project file

IEI?@‘

ata group title lines

& Artemis [Data] GaN_1050C.txt
Data Path Marks Actions Debug Help

GaN_1050C.txt

N\

"Y1 no File S
Open project or data

~ =

N, 7.

~

x-_-

'prjf 1

| Plot as
Import selected

data

o [ [ ]

e )

=E - FLLNIA NS~ -
B kfax>h + zZm e “ \4 \'I
= eoFr ] AlGaN_Eu_exp.pr] 49 PRI T7AL
B Eer ] EuN_exp.prj 01 PRI 7 AL
o za-zus L] GaN_Eu_exp.prj 2 PRID7AL
arson s | B == k-range:3 2 10. 51
R-range : 1.4 2 3. 6
& 0L TR
s DOC (D) i
7 AN MR l Import selected data
m<©) || [ £rot \ kmin 3 [@] kmax 105 @) dk 1
L )
Fitting k Welghts min 14 [@ max 25 (@) dr oo
GaN_Eu_exp.prj e _
13 ) k weights
W & Clother 03
ol GaN_105_0ICd.txt — Other parameters
Ll vandow | S 7/ llnclude infit  [v]Plot after ﬁtl [T Fit background
~ 12| | keweight g(k) 0O [C1 &\t with phase correction
< .l i 0 @1 ©2 o kw
10 - : :
= sl 4 A k here to inc| \Qata in the fit. Unclick to exclude it.
3 limits | stack [indic EEE
= 5t 4 N \
4l | E ~ =
(RS /\f\/ 3 © tmag. Include in fit
0 1 1 1 I 1 . =
0 1 2 3 4 5 6 Plot (q) Plot after fit \ \ N
Radial distance (A) o e
S ses04, 21.1008 e SR () Magnitude @ Real =) Imag.




Too o oL

feffinp

8 (Ga\I” \

F'JSF’Pins-i 8

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

=N Noll /==

R Og

Eile Moniter Fit Plot Help
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# == the = th= = th= = the = th= — k= = th= = k=~ th= = th= —shm = th— = thm = thm = thm = shm = = Hm = = = i = o= — - — I The central atom is denoted by this token: @
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W e — e — e — e — e — e — e — s — e =t — e =ttt —tH — s e =t — e — i — e — - — il Forward scattering cutoff 20.00
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x
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Demeter 0.9.25 © Bruce Ravel 2008-2018
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el g Include path [ Plot after fit eI Include path [G a - Slte] G al " 1
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4 | 1 r ‘
Label > A
abel  Reffs . N
\ [Ga -site]N1.4
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B enot ] ] ) A
AR delr2 ~
P NAN Yz Guess™ Y AN Y
|
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~
[¥] Include path 1Pl q 4 /1 n \4
[ Use this path for phase cor — ErerecporaTe=r
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GaN_1050C.txt in R space
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Cemeter 0.9.25 @ Bruce Ravel 2006-2018
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2] N1.1 from GaMN_1050C.txt
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Data Path Marks Actions \Debu

Data source
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Save next plot to a file. l
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[ Path list
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/
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Plot this data set as
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Include path [T] Plot after fit
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