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Eu GaN

A. Nishikawa et al ., Appl. Phys. Exp. 2, 071004 (2009).
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2. ṇ

ṇ

1. Athena ︡ שּ

·Ctrl - o 

·File - Open file(s)

GaN_1050C.txt צּ
אל ךּ כֿ

Import selected data
︣

GaN_Eu_exp.prj
שּ
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ṇ

3

k- range: 3 ²10.5 ẹ- 1

k

R

R- range : 1.4 ²3.6 ẹ
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ṇ

GaN_Eu_artemis.fpj
︡

ẓֿכ פֿ
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ṇּפ File Ṩ Save project asṏṇּפ File Ṩ Save project asṏ
( Fit Save )



FEFF

Feff calculations 
Add

[ ----- ] Open a blank Atoms window
︡ḭOK
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ṇ ṕAtoms Ṗ

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

Ga

ṇ (ẹ)

Edge
K

P63mc (186)

a = 3.186 é

b = 3.186 é
c = 5.176 é
ι= 90 Û

κ= 90Û
λ= 120 Û

Atoms: FEFF.inp ︣

Shift vector :
ḯ ︣ כֿ

Ga-site
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ṕatoms.inp, feff.inp Ṗḭ
ṇ

Feff Atoms Save data ︡ḭ
GaN_atoms.inp
ẓֿכ

xyz ṇ

Export ︣ ḭ
ṇ צּ
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feff.inp

atoms.inp



Atoms ṕGa Ṗ
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Run Atoms



feff.inp ( Ga )
TITLE GaN

HOLE      1   1.0   * FYI: (Ga K edge @ 10367 eV, second number is S0^2)

*         mphase,mpath,mfeff,mchi

CONTROL   1      1     1     1

PRINT     1      0     0     0

RMAX      5.0

*POLARIZATION  0.0   0.0   0.0

POTENTIALS

* ipot Z      tag

0     31     Ga        

1     31     Ga        

2     7      N         

ATOMS                  * this list contains 183 atoms

*   x          y          z     ipot tag           distance

0.00000    0.00000    0.00000  0  Ga1           0.0000

TITLE GaN

HOLE      4 1.0   * FYI: (Ga K edge @ 10367 eV, second number is 

S0^2)

*         mphase,mpath,mfeff,mchi

CONTROL   1      1     1     1

PRINT     1      0     0     0

RMAX      5.0

*POLARIZATION  0.0   0.0   0.0

POTENTIALS

* ipot Z      tag

0     63     Eu

1     31     Ga        

2     7      N         

ATOMS                  * this list contains 183 atoms

*   x          y          z     ipot tag           distance

0.00000    0.00000    0.00000  0  Eu1 0.00000

HOLE 1(K -edge) פּ 4(L 3- edge)

( ipot 0) Ga(Z=31) פּ Eu(Z=63)

tag Ga1ּפ Eu1
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FEFF ( Ga )

Run Feff

19

ḱHOLEḲ1(K -edge) ẓ 4(L 3- edge)
ḱ ( ipot 0) ḲGa(Z=31) ẓ Eu(Z=63 )
ḱ tag ḲGa1 ẓ Eu1



( Ga )

Ctrl ṇ ︡ צּ
Path1 -2,4 -6 ︡ḭ
Data

Ẁ
(Path3 צּ (ךּ

Path

R
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Path ︡ ( Ga )

Data VPath
︣

Data
ṇּפ

Action
ṨMake sum of marked

paths and plot in R

R

︡ Path ︡

VPath
Ga-site

︣ Path
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N

Ga

N

Eu
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feff.inp (N )

Run Atoms

N core

︡
GaN_atoms.inp
שּ

Feff calculations
Add

N-site
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FEFF (N )

Run Feff

ḱHOLEḲ1(K -edge) ẓ 4(L 3- edge)
ḱ ( ipot 0) ḲN(Z=7) ẓ Eu(Z=63 )
ḱ tag ḲN1 ẓ Eu1
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(N )

Ctrl ṇ ︡ צּ
Path1 -2,6 ︡ḭ
Data
(Path3 -5 צּ (ךּ

[N -site]

R

Data Path:[N -site]

︣
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Path ︡ (N )

Data VPath:N -site
︣

Data
ṇּפ

Action
ṨMake sum of marked

paths and plot in R

︡ Path ︡

R

VPath
N-site

[N -site] ︣
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Ga

N

Eu
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feff.inp ( )

Run Atoms

Ga core

︡
GaN_atoms.inp
שּ

Feff calculations
Add

interstitial
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feff.inp ( )
HOLE      4 1.0   * FYI: (Ga K edge @ 10367 eV, second number is S0^2)

*         mphase,mpath,mfeff,mchi

CONTROL   1      1     1     1

PRINT     1      0     0     0

RMAX      5.0

*POLARIZATION  0.0   0.0   0.0

POTENTIALS

* ipot Z      tag

0     63     Eu

1     31     Ga        

2     7      N         

ATOMS                  * this list contains 183 atoms

*   x          y          z     ipot tag           distance

0.00000    0.00000    0.00000  1 Ga1           0.00000

- 1.83942    0.00000   - 1.61750  0  Eu1           0.00000

0.00000    0.00000    1.94100  2  N1.1          1.94100

1.83942    0.00003   - 0.64700  2  N1.2          1.94989

- 0.91974   - 1.59297   - 0.64700  2  N1.2          1.94989

- 0.91974    1.59303   - 0.64700  2  N1.2          1.94994

HOLE 1(K -edge) פּ 4(L3 -edge)

( ipot 0) Ga(Z=31) פּ
Eu(Z=63)

Eu
( - 1.83942  0.00000  - 1.61750   0  Eu1) 

ipot 0
Ga ipot 1

N

Ga

(0,0,0)

Eu

(-1.83942,0,-1.61750)
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ʴⱲԍἧșҲǒǠ

RMAX טּ קּ
￼

Cluster size RMAX

כֿ צּ
feff.inp ךּ

Cluster size = RMAX
Cluster size

RMAX

Cluster size > RMAX

Cluster size טּ
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FEFF ( )

ḱHOLEḲ1(K -edge) ẓ 4(L 3-edge)
ḱ ( ipot 0) ḲGa(Z=31) ẓ Eu(Z=63)
ḱ ipot Ḳ0 ẓ 1
ḱ Eu

Run Feff
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( )

Path 1 -4,9 -10,12 ︡ḭ
Data Ẁ
(Path6 -8,11 צּ (ךּ

[interstitial]

R

Data Path:[interstitial]
︣
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Path ︡ ( )

Data VPath:interstial
︣

Data
ṇּפ

Action
ṨMake sum of marked

paths and plot in R

R

︡ Path ︡

VPath
interstitial

[interstitial] ︣
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Data
VPath

ḱ ṇ Ga צּ ṇ ךּ
ḱ ṇ ךּ ךּ

34

R



ṇ
ṇּפ File Ṩ Save project ︡ḭ

ṇּפ File Ṩ Exit ︡ḭ
Artemis ︣

(10 )
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ṇ
(Ga )

Ga

N

Eu
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ṇ

k - range : 3 ²10.5 ẹ- 1

R- range : 1.4 ²3.6 ẹ

ṇּפ File Ṩ
Open project or data

GaN_Eu_exp.prj
שּ

GaN_1050C.txt צּ
אל ךּ כֿ

Import selected data
︣

Fitting k weights
3

37

Include in fit
Plot after fit

3

R



Ga core

feff.inp ( Ga Ṗ

Run Atoms

︡
GaN_atoms.inp
שּ

Feff calculations
Add

Ga-site
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ATOMS                  * this list contains 183 atoms

*   x          y          z     ipot tag           distance

0.00000    0.00000    0.00000  0  Ga1           0.00000

0.00000    0.00000    1.94100  2  N1.1          1.94100

1.83942    0.00003   - 0.64700  2  N1.2          1.94989

- 0.91974   - 1.59297   - 0.64700  2  N1.2          1.94989

- 0.91974    1.59303   - 0.64700  2  N1.2          1.94994

1.83942    0.00003    2.58800  1  Ga1.1         3.17509

feff.inp (Ga )

ATOMS                  * this list contains 183 atoms

*   x          y          z     ipot tag           distance

0.00000    0.00000    0.00000  0  Eu1 0.00000

0.00000    0.00000    2.20000  2  N1.1          2.20000

2.07536    0.00003   - 0.72999  2 N1.2          2.20000

- 1.03771   - 1.79730   - 0.72999  2 N1.2          2.20000

- 1.03769    1.79732   - 0.72997  2 N1.2          2.20000

1.83942    0.00003    2.58800  1  Ga1.1         3.17509

2.2ẹצּ
xyzלּ

ךּ
ṇ ￼
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feff (Ga )

Run Feff

40

ḱHOLEḲ1(K -edge) ẓ 4(L 3-edge)
ḱ ( ipot 0) ḲGa(Z=31) ẓ Eu(Z=63 )
ḱ tag ḲGa1 ẓ Eu1
ḱ N xyz

Save file ︡ḭGaN -site.inp
ẓֿכ Eu AlGaN ṇ



(Ga )

Ctrl ṇ ︡ צּ
Path1 -2,5 ︡ḭ
Data

Ẁ
(Path3 -4 צּ (ךּ

Path

R
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Path ︡ (Ga )

Data VPath
︣

Data
ṇּפ

Action
ṨMake sum of marked

paths and plot in R

R

︡ Path ︡

VPath
Ga-site

︣ Path
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ṇ (Ga )

ṇ
ẓGuess

[Ga -site]Ga1.1
amp,enot,delr2,ss2 ︡ḭ

ẓGuess

[Ga -site]N1.4
amp,enot,delr3,ss3 ︡ḭ

ẓGuess

GDS
ṇ

[Ga -site]N1.1
S0 2,̈́E0,̈́R,ͺ2

amp,enot,delr,ss
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(Ga )

שּ ︡ ךּ לּ נּ ḭצּ
ss,ss3 צּ ךּ

amp

Fit
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פּ amp

צּ פּ amp

amp ךּ

FEFF פּ amp(S 0
2) Ṭ 0.70 Ṍ 1.05

EuN ( NaCl )
פּ amp

Eu GaN
amp ךּ

amp 0.75צּ
ךּאל

G. G. Li et al ., PRB 52 , 6332 (1995) .
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ṇ ( EuN )

EuN.txt צּ אל
ךּ כֿ

Import these data
︣

EuN_exp.prj
שּ

ṇּפ File Ṩ
Open project or data

46

Plot
Data:EuN.txt צּ

EuN.txt Data
צּ



ṇ ( EuN )

3k- range: 3 ²10.5 ẹ- 1

R- range: 1.4 ²4.0 ẹ

k

R

Data:EuN.txt

Fitting k weights
3

47

Include in fit
Plot after fit



FEFF ( EuN )

Feff calculations 
Add

[ ----- ] Open a blank Atoms window
︡ḭOK
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ṇ ( EuN )

Eu: 0, 0, 0
N: 0.5, 0.5, 0.5

Eu

Edge ṕL3Ṗ

צּ
Run Atoms ︣

Fm -3m (225)

a = 5.014 é

b = 5.014 é
c = 5.014 é
ι= 90 Û

κ= 90 Û
λ= 90 Û

EuN
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Path ( EuN )

Ctrl ṇ ︡ צּ Path1 -2 ︡ḭ
EuN.txt Data Ẁ

50

Run Feff


