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Artemis ֿב

ṥ Ṧ וֹ שּ ḵךּאל

ṇ ṕ Ḳ ḭ
Ṗּצ ךּ Athena פּ ṇ ṇ

צּ קּ ךּ טּצּ ︣ḮOS ṇ
ḭ ṇ צּ NG ︣Ḯ

*Artemis C:\Users\ \Desktop ︡ ︣ לּ ︣Ḯ

ḭ Ḯךּאל

ṇ ︣ Ḯךּאל

Artemis צּ ︣ ḭֿכ ︣
כֿ ︣︣ףּ ︡ ︣Ḯ



1. EXAFS
2. Artemis ︡

ṇ



EXAFS

Artemis בֿ

Athena ṇ

(Atoms)

ḱ ḭ

ḱ ṇ ṕ ḭ Ṗ

EXAFS ṕFEFFṖ

ḱArtemis ךּ

ṇ

Athena ṇ ︡ ḵשּףּ

ḱBackground ḭBaseline

ḱc(k)(EXAFS )

ḱc(k) FT-EXAFS

Atoms: FEFF

︣

.cif ︡ שּףּ

צּ וֹ

FEFF: 

︣



Artemis ֿב

ḭֿכ ṇ
︡ ︣



Artemis ֿב

Help > About Artemis פּ
ṇ קּ

* 0.9.25 ︣

(2017 2 3 )

Data sets Add

Athena ṇ ṕ
ṇ Ṗ

Feff calculations Add

.cif לּ

ṕ ךּ Ṗ

ךּ Athena ︢



Artemis 

Save

קּ

File > Save project as



Athena ṇ

File > Open project or data

or 

Ctrl + o

or 

Data sets Add 

GaN.prj שּ <

GaN.txt > Import 
selected data

*Add ︣ ḭ ךּ Athena
צּ אל ḭ פּכֿ Athena ṇ

כֿ︣ קּ

* כֿכֿ OK



Athena ṇ

ṇ צּ

Data sets GaN.txt ּצ אל

* ︣ ṇ צּ ︣

* (rename) ḭ (discard) צּ קּ



Athena ṇ

ṇ

ṇ ︣

ṇ ṕ
Ṗ︣

kn.c(k) (n = 1,2,3) לּ ḭ
ṇ ︣

פּ ṕ Ṗ

k123 : kn.c(k) (n = 1,2,3)

R123 : k123 ṇ ︡

Rmr : R

Rk: R k

kq: k q( ṇ )

Include in fit: GaN.txt
ṇ ︣
ṕ Ṗor ︡ ṕẋṖךּ

Plot after fit : ḭ

︣ ṕ Ṗor ︡ ךּ
ṕẋṖ

Fit background :

Plot with phase correction:

כֿ 2
Demeter Web ṇ
︡ ךּאל

︡ שּףּ



Athena ṇ

k וֹ
k

R

︣ ṇ

ṇ

Clear: Plotting list ︣

Save next plot to a file :

כֿ ︡ ḭ טּ k,R,q
︣ ︣ צּ

︡ḭ ︣ txt.צּ קּ

︣ ṇ ṕ Ṗ

discard listּפ



Athena ṇ

שּ ︡ לּ

(A) ṇ ú ︡ ︡

(B) ú ︡ ︡

(C) Plotting list ּפ ṇ ︡ ︡

(D) Clear ︡ ḭPlotting list ּצ

︡ שּ ḵךּאל קּ ︣ ḵ

(A) ṇ ú ︡ ḭ אל ךּ וֹ ḭ
Show פּ קּ ︣



Athena ṇ

שּ ︡ לּ

(A) ṇ ú ︡ ︡

(B) ú ︡ ︡

(C) Plotting list ּפ ṇ ︡ ︡

(D) Clear ︡ ḭPlotting list ּצ

︡ שּ ḵךּאל קּ ︣ ḵ

(B) k, R, q ￼ךּ פּ ︣
צּ ︡ ︣



Athena ṇ

שּ ︡ לּ

(A) ṇ ú ︡ ︡

(B) ú ︡ ︡

(C) Plotting list ּפ ṇ ︡ ︡

(D) Clear ︡ ḭPlotting list ּצ

︡ שּ ḵךּאל קּ ︣ ḵ

(C,D) ṇ כֿ ︣ ḭ ︣ ṇ צּ
Plotting list אל ︣



EXAFS

Artemis בֿ

Athena ṇ

(Atoms)

ḱ ḭ

ḱ ṇ ṕ ḭ Ṗ

EXAFS ṕFEFFṖ

ḱArtemis ךּ

ṇ

Athena ṇ ︡ ḵשּףּ

ḱBackground ḭBaseline

ḱc(k)(EXAFS )

ḱc(k) FT-EXAFS

Atoms: FEFF

︣

.cif ︡ שּףּ

צּ וֹ

FEFF: 

︣



Feff calculations  Add

[ --- ] Open a blank Atoms window

> OK

Atoms ּצ

* .cif ךּ ḭ
פּ ḭ ︣ .cif ︡

Ḯ



Atoms

.cif ךּ ḭ
פּכֿכֿ כֿ

︣

GaN

P63mc (186)

Ga: 1/3, 2/3, 0

N: 1/3, 2/3, 3/8

a = 3.186 é

b = 3.186 é

c = 5.176 é

͠ = 90Û

͡ = 90 Û

͢ = 120 Û

*2 ︢ צּ ︡ ךּ ︡
ךּ ḭ EXAFS ︣ Ḯ

Ḳ3 Ti ︣ BaTi2O5



ḲGaN
ṕ Ṗךּ

XAFS ṇ ḭGa K-edge

FEFF ︣ אלקּ
ṕGa ︣ Ṗ

צּ אל

ṕὀ Ṗ

ךּ ︡ ךּ

ךּ 186

* ḭ כֿ ︡ ךּ Ḯךּ

צּ ḭ ︡ צּ Ḯṕ Ḳ
GaN ︡ Eu Eu LIII -edge EXAFS Ẕ
︡ ︣ḮṖ



ḭ ṕ ṇ ṇ Ṗ ḭֿכ ︡ שּ Ḯךּאל

ḲGaN.inp

ḭ.inp ︡ ︡ וֹףּ ḭ
פּ ḭOpen file ֿ︣כ צּ קּ Ḯ



EXAFS

Artemis בֿ

Athena ṇ

(Atoms)

ḱ ḭ

ḱ ṇ ṕ ḭ Ṗ

EXAFS ṕFEFFṖ

ḱArtemis ךּ

ṇ

Athena ṇ ︡ ḵשּףּ

ḱBackground ḭBaseline

ḱc(k)(EXAFS )

ḱc(k) FT-EXAFS

Atoms: FEFF

︣

.cif ︡ שּףּ

צּ וֹ

FEFF: 

︣



EXAFS

Run Atoms

FEFF
︣

Feffצּ ḭFeff
input file צּ אל

Run Feff

FEFF EXAFS
︣ ṕ

Ṗ

︣

K:  HOLE 1      
LI: HOLE 2     
LII : HOLE 3   
LIII : HOLE 4

פּ

* ךּ FEFF Web
ṇ ︡ שּ ךּאל

http://leonardo.phys.washington.ed
u/feff/html/documentation.html



EXAFS

Feff input file ︢ ︣ Ḯ

Atoms Save file ּק ︢ ḭAtomsצּ
ṕ.inpṖ ḭ ︣ טּצּ Ḯ

Ṗfeff -GaN.inp



EXAFS 

EXAFS

Degen

ṕṬ Ṗ

Reff

Scattering path

︣

צּ@

Rank

EXAFS

ṕ pathךּ 100 ︡ ךּ Ṗ

Type

ḭ

Single scattering : 

GaN

Scatteing path No.1 ︣ ḮḮḮ

N

N

N

︢ Nּ4צ

1.948 A

Gaּפ ︡ צּ
N 1 וֹ אל Ga

שּ ṕSingle 
scattering Ṗ

e-

e-
Ẃ



[ ] לּ אל ךּ Ḵפּ

EXAFS

ʝᶥ ˍ
(single scattering path)

˘
(2 legs)

˘ᶥ ˍ
(doble scattering path)

ʢ
(3 legs)

ʢᶥ ˍ
(triple scattering path)

ᶤ
(4 legs)

Ga

Ga

Ga_1 N_1

N_2

Ga_2

Artemis אל Rṕ ṖṬ צּ אל â

ể R = 

Ễ R ḭ כֿךּ



EXAFS
EXAFS ︣

︡ ךּ ṕ Ctrl ︡ צּ Ṗ

ṇ

Path list Ẁ

︡ ךּ

כֿ ︣ ḭ ︣

ṇ Plotting listצּ



EXAFS
EXAFS ︣

︡ EXAFS
︡ ךּ Ḵ

ḵ



EXAFS
︡ EXAFS ︣

︡ ךּ



EXAFS
︡ EXAFS ︣

Actions > Make sum of marked paths and plot in R

or

Alt + Shift + m



EXAFS
︡ EXAFS ︣

וֹ ṯOK



EXAFS
︡ EXAFS ︣

ḵ

צּ Vpaths
︣ ḭצּ

Ẁ

︣ קּ

︡

F.T.(cGa-N(k))+F.T.( cGa-Ga(k)) ἔ F.T. (cGa-N(k)+ cGa-Ga(k))

EXAFS F.T.︡

פּ ︣ṕ Ṗךּ
EXAFS ︡

פּ F.T.︣ ṕֿכ צּ Ṗךּ︡

http://4.bp.blogspot.com/-CUR5NlGuXkU/UsZuCrI78dI/AAAAAAAAc20/mMqQPb9bBI0/s800/mark_maru.png
http://4.bp.blogspot.com/-CUR5NlGuXkU/UsZuCrI78dI/AAAAAAAAc20/mMqQPb9bBI0/s800/mark_maru.png


EXAFS
כֿ ṇ ︣

File > Save project as

or

Ctrl + s

or 

Save

ẓ Artemis -GaN.fpj

Artemis ḭ צּ ︣ כֿ
קּ ︣ כֿ ︣︣ףּ ︡ ︣Ḯ

שּ︡פּףּצּ ḭ ︡ Artemis
︡בֿ שּ Ḯךּאל ךּ וֹ
︡ ︣Ḯ

כֿצּ ṕּף שּ אל ךּ Ṗךּ

¸ ￼ ︡ḭArtemis בֿ ḭ
צּ שּ Ḯ

¸ Data sets ṇ ṇ ︡ ḭ ︡ḭ לּ ︢
ṇ ṇ ︣ ︣ ṇ Ḯ︣כֿ

* OS ︡ ︣Ḯ



EXAFS

Artemis בֿ

Athena ṇ

(Atoms)

ḱ ḭ

ḱ ṇ ṕ ḭ Ṗ

EXAFS ṕFEFFṖ

ḱArtemis ךּ

ṇ

Athena ṇ ︡ ḵשּףּ

ḱBackground ḭBaseline

ḱc(k)(EXAFS )

ḱc(k) FT-EXAFS

Atoms: FEFF

︣

.cif ︡ שּףּ

צּ וֹ

FEFF: 

︣



ṇ

ṇ

S0
2 ṕ ṕ ṖṖ

r j ṕ Ṗ

sj ( ṇ )

ΜƦ0 ṕk Ṗ

ẑNjṕ Ṗ

FEFF
ṇ

Fj(k)ṕ Ṗ

fj(k) ṕ Ṗ

j ˍԍἧǲᾍǞǭ ǞֻȖǢ
Ȓ

))(2sin(
)2exp()(

)(
2

22

0

2

krk
rk

kkFN
Sk jjj

jj

jjjjj

j

f
s

c +ä
-

=

Sin

( )
02

2

002

2 22
jjj E

m
kEE

m
kk D-=--=

>>
EXAFS

ṮEXAFS ṯ



ṇ

Artemis ︣

S0
2 ṕ ṕ ṖṖẓ amp

r j ṕ Ṗẓ delrṕ*FEFF ︡ Rּפ Ṗ

sj ( ṇ ) ẓ ss

ΜƦ0 ṕk Ṗ ẓ enot

ẑNjṕ Ṗ ẓ N=4

￼ ḭ Ga-N ︡ וֹפּ

( )
02

2

002

2 22
jjj E

m
kEE

m
kk D-=--=

>>

))(2sin(
)2exp()(

)(
2

22

0

2

jjjj

j

jjjjj
krk

kr

kkFN
Sk

j

f
s

c +ä
-

=

jjj rRr D+=

amp
ss

delr

enot

לּ ḭצṕa,b,c,a1,b2ṏṖּךּ ṕ+Ṗḭ
ṕ-Ṗḭ ṕ*Ṗḭ ṕ/Ṗ ︡ לּ ḭ

︡ לּ ḭ ךּ לּ ︡ שּ Ḯךּאל



ṇ

Artemis ︣

S0
2 ṕ Ṗẓ amp

r j ṕ Ṗẓ delr

sj ( ṇ ) ẓ ss

ΜƦ0 ṕk Ṗ ẓ enot

ẑNjṕ Ṗ ẓ N=4

￼ ḭ Ga-N ︡ וֹפּ

Ga-N



ṇ

￼ ḭ Ga-N ︡ וֹפּ

ṇ ︣
צּ שּ

guess :

ṇ

def :

ṇ ︣ ṇ

ḭ

set :

ṕ ḯצּ
אל Ṗךּ

Skip:

︡ ךּ ṇ



ṇ

￼ ḭ Ga-N ︡ וֹפּ

Guess



ṇ

￼ ḭ Ga-N ︡ וֹפּ

Guess

ṇ צּ קּ ḭ צּ ︣

or 

ṇ



ṇ

￼ ḭ Ga-N ︡ וֹפּ

ṇ ︣

ú ︡ ︡ כֿכֿ ︡ ︣

כֿ ṇ ḵḵ



EXAFS

Artemis בֿ

Athena ṇ

(Atoms)

ḱ ḭ

ḱ ṇ ṕ ḭ Ṗ

EXAFS ṕFEFFṖ

ḱArtemis ךּ

ṇ

Athena ṇ ︡ ḵשּףּ

ḱBackground ḭBaseline

ḱc(k)(EXAFS )

ḱc(k) FT-EXAFS

Atoms: FEFF

︣

.cif ︡ שּףּ

צּ וֹ

FEFF: 

︣



￼ ḭ Ga-N ︡ וֹפּ

Ga-N ︣ṕ Ṗ

3

Include in fit, Plot after fit

Include path, Plot after fit

Ga-N

ךּ k 



￼ ḭ Ga-N ︡ וֹפּ

Include path, Plot after fit
︣ṕ פּ Ṗ

Ga-Ga



￼ ḭ Ga-N ︡ וֹפּ
ךּ ךּ ḵ

ḭ ḵḵ

R



צּ ︣ צּ שּ

Ṭ ︡ ︡ṕ ṯ ṯ
צּ שּ צּ ︣ Ṗ

() ()( )[ ] () ()( )[ ]
()( )[ ] ()( )[ ]ä

+

-+-
=

i idataidata

itheoryidataitheoryidata

RR

RRRR
R

22

22

ReIm

ReIm

cc

cccc

*

amp (S0 2): 0.70 - 1.10

enot ( DE, e0): < 10 eV

ss (s2)     : 0.003 - 0.020 é2





Ga-Ga ︡ וֹפּ

Ga-Ga

Ga-Ga ︣ ḱ



Ga-Ga ︡ וֹפּ

Include path, Plot after fit

Ga-Ga לּ ︣



ךּ ךּ ḵ

ḭ ḵḵ

Ga-Ga ︡ וֹפּ

R



צּ ︣ צּ שּ



כֿ .txt ︡ ךּ Ḵ



.txt ︣

Save next plot to a file

︡ פּ

︡ ךּ



History

קּ



EXAFS

Artemis בֿ

Athena ṇ

(Atoms)

ḱ ḭ

ḱ ṇ ṕ ḭ Ṗ

EXAFS ṕFEFFṖ

ḱArtemis ךּ

ṇ

Athena ṇ ︡ ḵשּףּ

ḱBackground ḭBaseline

ḱc(k)(EXAFS )

ḱc(k) FT-EXAFS

Atoms: FEFF

︣

.cif ︡ שּףּ

צּ וֹ

FEFF: 

︣



וֹפּ וֹפּ

(case 1) Ga -N ḭGa-Ga פּ ︡ḭ ︡ לּ

ḱFEFF ḭ פּ R 

ḱ R ּפ ̈́r

̈́ r (= delr ) guess פּ set ṇ ︡ḭ  0   ︡ נּ ךּ



וֹפּ וֹפּ

(case 2) ṕ Ṗּפ ḭGa-Ga ḭGa-N 1.633 ךּ

ḱFEFF ḭ פּ R 

ḱ R ּפ ̈́r

R(Ga-Ga) = 1.633*R(Ga -N)

R(Ga-Ga) + ̈́ r (Ga-Ga) = 1.633* R(Ga-N)+ 1.633*̈́ r (Ga-N)

ẓ ̈́  r (Ga-Ga) = 1.633*̈́ r (Ga-N)

delr_2 guess פּ def ṇ ︡ḭ  1.633*delr   ︣ ךּ



וֹפּ וֹפּ

(case 3) amp 0.8~1.0 ּל ︣ Ḯ

Amp ẓBuild restraint from amp 



וֹפּ וֹפּ

(case 3) amp 0.8~1.0 ּל ︣ Ḯ

︣ צּ שּ

Scale by : 1000 OK

Lower bound : 

Upper bound : 

Make restraint ︣

ṇ restrain ּצ אל



EXAFS

Artemis בֿ

Athena ṇ

(Atoms)

ḱ ḭ

ḱ ṇ ṕ ḭ Ṗ

EXAFS ṕFEFFṖ

ḱArtemis ךּ

ṇ

Athena ṇ ︡ ḵשּףּ

ḱBackground ḭBaseline

ḱc(k)(EXAFS )

ḱc(k) FT-EXAFS

Atoms: FEFF

︣

.cif ︡ שּףּ

צּ וֹ

FEFF: 

︣



Save

Artemis

כֿ ︣ כֿ ︣︣ףּ ︡ ︣



QFSṕQuick -First -Shell Fit Ṗ

ể ︣

Athena פּ ṇ ṇ ︣ ︢



QFSṕQuick -First -Shell Fit Ṗ

ể ︣

Athena פּ ṇ ṇ ︣ ︢

Ga K-edge ṇ ể ḭGa-N
N ּנ

אל ︣

Ga-N ḭ2.0 

ṇ ︡ḭ ︣



QFSṕQuick -First -Shell Fit Ṗ

ṇ ḱ

Nṕ Ṗ נּ



Html ɜɉɣȠɩ
http://cars9.uchicago.edu/~ravel/software/doc/Artemis/Artemis.html
ֺ ֓ Ḹ

http://xafs.org/Tutorials
ǲShelly D. Kelly (Argonne Natl. Lab.) ǵAthenaǯArtemisǲ ǠȒtutorial

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

IffefitǵɟɶɨɱȮɨȷɆ Iffefit, Athena, Artemisǵ ǒȐᶥ ǞǭȉȐǏȒ
http://millenia.cars.aps.anl.gov/mailman/listinfo/ifeffit/
ɟɶɨɱȮɨȷɆǵȠɶȩȢɔ ֒ǲֿ Ǳ ᵂǓǜȓǭǋǱǋǒǰǍǒ ǞǭǑǖ

http://millenia.cars.aps.anl.gov/pipermail/ifeffit/

̂ 1 ɜɉɣȠɩɵ֓ Ḹ

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/


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

ƨ NIMS ɵ ɅɶȽɗɶȷ
http://mits.nims.go.jp/
ɤɶȴɶ Ǔⱳ ( )

ƨ The Atoms.inp Archive
http://cars9.uchicago.edu/~newville/adb/search.html
ATOMS on the WebǯɨɱȭǞƲfeff.inpɓȟȢɩǵ֝♬Ǔ

֯

̂ ɅɶȽɗɶȷ



̂ ɠɅɩǵʢ Ϸ֯ ӓǲȏȒ
(֯ ӓɕɫȮɧɞѫ )

ɕɫȮɧɞ Ҳ

ǚǚǮǶ֯ ӓɕɫȮɧɞǵʝǫǯǞǭVESTAșѫ ǠȒƳ
(http://jp - minerals.org/vesta/jp/)

ɟɉɣɶǒȐ File Open ș



̂ atoms.inpșȢɱȽɶɋɁɆʣǮ̸

http://cars9.uchicago.edu/~ravel/software/

ǱǰǒȐ ǵ
șЊҘ

WebATOMSșȭɨɁȭ

ATOMS database șȭɨɁȭ



atoms.inpșȢɱȽɶɋɁɆǒȐ
ȾȤɱɫɶɇ

Ū ǵϷ șȭɨɁȭ

ū ǵ ș ǞїǞǭȿȥɁ
ȭ Ŭ Get Atoms.inpș

ȭɨɁȭ


