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phase correction
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[] pre-edge line
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[7] Derivative [] Derivative

[[] 2nd derivative || 2nd derivative
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* <untitled> [ Document Ctrl-m
Show tip

[Mam window Tt

Current group: ZnO.txt Dataty Lion

File C:¥practice_data_201708¥Zn0.txt About Athen

Element |301 e ,] Edge |K ,l Energy shift g Importance 1

Normalization and background removal parameters

E0 9664.70221¢ El Normalization order (71 @2 @3

Pre-edge range -150.000 (@) te 3p.000 [@] [7]Flatten normalized data

Normalization range 150,000 [@] to 1418.831 @) Edge step p.933841 [fix

Rbkg 1.0 b2 k-weight 7 = Spline clamps

—  low

Spline range in k 0 D to 10066 (@) None -
— high

Spline range in E 0 to  1s1881¢ @] O |Strong v|

Standard \NDHE _‘ Energy-dependent normalization

Forward Fourier transform parameters

krange 3000 (@)t 17.066 [@)dk 1 wmdow

arbitrary k-weight g5 [] phase correction

Backward Fourier transform parameters

R-range 1 @)t 3 @] 4R 0.0 window [Hanning =

Plotting parameters

Plot multiplier 1 y-axis offset 0

| e (e [ )
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Plotting k-weights

A0 @1 @2 ©3 Okw
|Plot in energy -
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|| pre-edge line
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[712nd derivative || 2nd derivative
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[File] — [Import data]
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Ctrl-o

[& Athena [XAS data processing]

Energy Mark Plot Freeze Merge Monitor Help

Import data Ctrl+o

Recen L4

[E=%(Eos =3

es

Ctrl+s

Save project

Save project as...
Save marked groups as a project ...
Backwards compatible project files

Save current group as ... 3

Save marked groups as ... 3
Save each marked group as ... 3
Export ... 3

Refresh project

Clear project name
Spline clamps
Close Ctrl+w

Exit Ctrl+q

2% | None

| None

sform parameters

) ) )R
E=a = )

Plotting k-weights

to dk WINdow | Hanning 20 ®1 @2 @3 @kw
phase correction

Plot in energy -

V] u(E) C1u(E)
Hanning [v] Background
[] pre-edge line
ing parameters [] post-edge line
2 [T Normalized (@ Normalized

[7] Derivative || Derivative
[7]2nd derivative [|2nd derivative

Emin -200 Emax 800

Import data from a data or project file
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l Select range ‘ l Clear numerator ‘ l Pause plotting 9356.501737 -0.923867 -
9542, 174069 -0.926888 [
1 2 9348 . 056595 -0.92997% 3
Energy @ "
Numerator  [] I*}b:¥_ W”ﬂf?ﬁﬁ
\ Denominator [ [ 9377.294340 -0.945618
9383018118 -0.948861
9365957916 -0.951635
9394850107 -0.955088
9400.802420 -0.954355
jJ —_— A1 'iE 3408.732098 -0.961418
7 nergy, 9412671648 -0.964490
— 9418, 482562 -0.967537
A5 L2[FNumerator(Z  [ume oo
9430261863 -0.973848 [ Athena[Plot.1]
> = 9436219425 -0,976954
?I“Jbb\ljfl’\éh\ﬁﬁg 9442225189 -0.380203 & =
9448227415 -0.983365
9454, 220167 -0.986415
HE)  (nmyza.2)/ (1) §480.262838  -0.9388540
§486.083099  -0.332372 0.6 [
|prepro(;355 |Rebm | Reference | 9472.147018 -0,995826 04 L
9475, 180357 -0.995958
[] Import reference channel 9454.060019 -1.001830 02
9490, 123546 -1.005052
9495 169BEE -1.007984
9502, 268056 -1.011079 m
9508, 152890 -1.014152 =
9514.256873 -1.017470 =
9520, 354741 -1.020347
Replot Natural log Same element 9526, 280219 -1.023289
- 9532, 414180 -1.026536
9536.511014  -1.029507
9544568717 -1.032689
9550622489 -1.035663
Cancel ‘ l About ‘ ArFa mmar FRETY TS -1.2 L :
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IERT
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[&] Athena [XAS data processing] — ; : 3
File Group Energy Mark Plot Freeze Merge Monitor Help % 'g - 1
* cuntitleds mm EE < 05t ]
S gk ]
[Mam window b Sy
-2 0 2 4 [ & 0 12 14
Current group: ZnO.txt Datatype smu__ [ Freeze 52009400950058001 00000200 040005000800 10081200 Wavenumber (A_1}
File C:¥20100113¥Zn0.txt Energy (eV)
El it
lemen [301 Zinc ']Edge[K 'lEnergysh\ft 0 Importance R-space J-space
Normalization and backg d I par: 2'2 & 1'5’
ED 9664.70221¢ E] Normalization order @1 ©2 @3 [7_»\_\ 97‘)[/ j)] & 15 —= 05
— —_— Z 1 :
Pre-edge range -150.000 (@) to 3p.000 (@] [FFlatten normalized data _ D.E- § —D.g-
Normalization range 150,000 (@] to 1418.831 (@) Edge step 933841 [1fix & s &
5
= 4 r '
15 -2
Roka 1o g Eveohtl; | Spline clamps 2 02z 4 B B 10 12 14
= 0 1 2 3 4 5 [ A
: . oW [none \ Y Wavenumber (A7)
Spline range in k to N . . i
P 9 0 @ 1966 (@) Radial distance (A)
high | g4
Spline range in E 0 [:] o 1518.81¢ D

11.9307, 3.76880

Standard Energy-dependent normalizati

Forward Fourier transform parameters @ Athena[Plot.1] EI@
krange 3000 (@) to 17.066 (@) dk 1 wmdow p
e C I D@ e zea@aalr?

arbitrary k-weight g,5 [ phase correction [ \i\
Plot in energy ~ N
y

ZnO.txt in energy

Backward Fourier transform parameters

(E) CuE)
R-range 1 @t 3 @ dR o0 window Background 2 : : : : :
[] pre-edge line
Plotting parameters [T post-edge line background ——
Plot multiplier 1 y-axis offset 0 [ Normalized © Normalized 15 nOtxt ——
[] Derivative [] Derivative
[C] 2nd derivative [] 2nd derivative 1L
N ~ — 05+
Y ~
JoybATiay M
1 ) el
X 0
Imported ZnO.txt from C:¥20100113¥Zn0.kxt
05
-1 —
15 1 1 1 1 1

9600 9800 10000 10200 10400
Energy (eV)

9859.91, 2.64758
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[] Derivative

[] 2nd derivative

10006.0, 0.821810
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[ ] post-edge line
[[]Mormalized

[] Derivative

[] 2nd derivative
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[ save project file =
C T P - - = 2007 — e ———
[E”E] QI’OLIp EI"IEI’QY Mark E|Ot Freeze Mezge My - |1 » 3%Pa—%— » O-NL F+2A7(C:) » practice_data_201708 » - 4|  data_ o
-2 HiLAAT L~ E 7]
Import data Ctrl+o — —
r BEEAD =Ly L] L £ Y13
Recent files » VA
3 SAI5U merge 017/07/12 17:55 T4l Tl
Save project Ctrl+s
: =Lt
[ Save project as... ] %

O -

Save marked groups as a p

Backwards compatible project fileY

L E S S il
Save current group as ... »
Save marked groups as ... 3 PR 4-,@: Z00.51] ’ .
Save each marked group as ... » SZOLDRAL vject (o) )
Export ... 3

. & FHIA - DIFET FiE(5) Fr AT
Refresh project —

- 74 IV4A ZnO.priTIRF

Exit Ctrl+q
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File Group Energy Mark Plot Freeze Merge Monitor Help

Zno Save
[main window -
Current group: ZnO.txt Datatypeisanu [E] Freeze
File C:¥practice_data_201708%Zn0.txt
[Z] Athena[Plot.1]
Normalization and back d removal
E0 9664.70221¢ (@) Normalization order ©1 ©2 @3 B ; | -~ ﬁ Q a @ ‘ -
! | “'—*

P H
Pre-edge range -150.000 (@) to 30.000 [®) [¥]Flatten normalized data =l
Nermalization range  150.000 E]to 1418.831 Edge step 033841 [C1fix Z .t . k
Rbkg 1.0 Al k-weight > = Spline clamps O b{

I

spinerangeink g @t 10066 [@ - (None - 2.5 T T T T

high
SplinerangeinE o @t 151881 @ g m

]
e Jis Jiw o] 5

Forward Fourier transform parameters Plptting k-weights
krange 3000 (@)t 17.966 (@) dk 1 window Y o1 @2 ©3 < 1
arbitrary k-weight g5 [] phase correction !
{pigk in energy . 5 05
Backward Fourier transform parameters W(E) SuE
Remge 1 @@ @R 0o wndow . -~ 0
[] pre-edge line =
Plotting parameters [7] post-edge line :"'-'.- _D. 5
Plot multiplier 1 y-axis offset 0 [CNormalized © Normalized o
[] Derivative (] Derivative A 1
[]2nd derivative []2nd derivative -
Emin -200 Emax 800 ‘2

Plot the marked groups in R I\/ / 25 | ] ] | | | |

0 2 4 6 8 10 12 14
Wavenumber (A1)

ke

2

q H I{q I 6.78829, 3.46649

£ N[ R q EXAFSHR &}
2199
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Plotting k-weights

.. (3EER |

Y

[l=] Athena[Plot.1]
O3 cezeaaalay?
ZnO.txt in k space

[2] Athena[Plot.1]

[E= Ee )

DX eaalad ?

k DREVRENREASND

25
2 L
1.5 5
a r o
< os5f T 0
0
g g
= 051 > -5
v L S
158+ -10
2+
25 -15
0 2 4 6 8 10 12 14 0 2

Wavenumber (A1)

1 1 1 1 | |
4 6 8 10 12 14
Wavenumber (A1)

6.78829, 3.46649

6.03308, 14.9293

n=2
k2= (k)

=3
k3- (k)
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Hle Group Energy Mark Plot Freeze Merge Monitor Help

non
[Mam window v]
Current group: ZnO.txt [tz a0 [C]Freeze
File C:¥practice_data_201708¥Zn0.txt

Elzmert |30: Zing ,l Edge [K ,] Energy shift g Impoertance 1
Normalization and background removal parameters

ED 9654.70221¢ (@) Normalization order (11 )2 @ 3

Pre-edge range -150.000 [@] to 30,000 (@) ¥ Flatten normalized data

Normalization range 150,000 (@] to 1418.831 (@] Edge step g.g33g47 [fix

Rbkg Spline clamps

1.0 e k-weight 2 B

low

@te 19966 (@
high

@t 180 @

,] Energy-dependent normalization

Spline range in k 0

Spline range in E 0

Standard ’ Mone

Forward Fourier transform parameters

k-range 3.000 [:]to 17.966 de 1 window

arbitrary k-weight g,5 [] phase correction

Backward Fourier transform parameters

Dto 3 DdR 0.0

R-range 1

WIndow | Hanning -

Plotting parameters

Plot multiplier 1 y-axis offset 0

oo =

LeJielefla)la]
(2 ([

Plotting k-weights

@0 @1 2 @3 Okw
[Plot in k-space -
OxE) [CIx(E)
[ Background
Window

[[Z] Athena[Plot.1]
OXxeza@aaala ?

ZnO.txt in k space
10 | ] T ] T ; ;

nOtxt ——
window ——

o]

5 -

&
L o0 .
<
s -5 4
o
=

-10 .

-15 | | 1 | 1 | |

0 2 4 6 8 10 12 14

Wavenumber (A1)

9.15011, 14.9293

~- | WindowZFzv’

l
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[&] Athena [XAS data processing]
FEile Group Energy Mark Plot Freeze Merge Monitor
* Zn0O

Help

Save

iMain window

Bl

[ Freeze

Current group: ZnO.txt
File

Datatype: samu

C:¥practice_data_201708¥Zn0.xt

Element [30: — v] Edge [K ,] Energy shift g Importance |

Normalization and background removal parameters

ED 9664.70221¢ (@) MNormalization order ©1 ©2 @3

-150.000 [@) to 30.000 (@] [¥] Flatten normalized data

Normalization range 150,000 E] to 1418.871 D Edge step (932847 [ fix

Pre-edge range

Rbkg 1.0 ]

k-weight 2 - Spline clamps

[[Z] Athena[Plot.1]

O&|lesz@aaaly ?

ZnQO.txt in k space

InOtxt ——
window —— | |

T~ —

D4 DEFHZE3~14(2F 5 \jmmm

J
I

[

20

ters Plotting k-weights
k-range 3.000 [jtol‘;— dk 1 window ®0 ®1 ©®2 @3 - kw 15 | | |
arbitrary k-weight (.5 [T phase correction 1] 5 10 15
[Pt n space M Wavenumber (A1)
Backward Fourier transform parameters FIxE) FIxE
Rrange 1 Ew 3 @ dr (0.0 | windaw [T Background 20.3299, -0.468720
Plotting parameters Windowe
Plot multiplier 1 y-axis offset 0
kmin 0 kmax 20

\ T

k DEFHZHZK20ETILITS
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[5] Athena[Plot.1]

O

(A

IX(R)|

(oo =]
OXeszeaala?
ZnO.txt in R space
16 . | | |
14 - Zn Magnitude
12

Radial distance

(A)

6.090898, 11.8648
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[8] Athena [¥AS data processing]
File Group Energy Mark Plot Freeze Merge Monitor Help @Athena[mot_]]
* ZnO [ -~
DXz aeaaaly?
[Mam window v]
Current group: ZnO.txt Datstype: smu [ Freeze

. ‘ ZnO.txt in R space
lle C:¥practice_data_201708¥Zn0.txt

Element Edge [ nergy shift g Importance 1 16 T T T T
Normalization and backg d Ip 14 Magnltude
E0 9664.70221¢ E] MNormalization order ©1 ©2 @3

Pre-edge range -150.000 (@) to -30.000 (@] [ Flatten normalized data

Normalization range 150,000 (@) to 1418.831 [@] Edge step p,g33841 [fix

—
T
Rbkg 1.0 oD k-weight 2 = Spline clamps =1
low
Spline range in k 0 @t 10066 @
high —
Splinerange inE g Dt s @ "5 o E EE ey
e le | | &
>
Forward Fourier transform parameters Plotting k-weights
krange 3000 [©)to 14 @ dc 1 window ®0 ®1 ©2 @3 ©kw
arbitrary k-weight g5 [] phase correction
[P\ot in R-space -
Backward Fourier transform parameters Magnitude © Magnitude
R-range 1 @t 3 B dr 0.0 window [lEnvelope i
= [ Real part 7 Real part
Plotting parameters ] Imag. part s
Plot multiplier 1 y-axis offset 0 [F]Phase ) Phase

[ widow Radial distance (A)
7°|:|“J |\7_|—7°:/3_~/ 5.00898, 11.8648

Rmin 0 Rmax 6

Magnitude (default)
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Athena [XAS data processing]
File Group Energy Mark Plot Freeze Merge Monitor Help

[E=8 B |

[Maim window ]
Current group: ZnO.txt ataly e [[]Freeze
File C:¥practice_data_201708¥Zn0.bxt

Normalization and background removal parameters

ED 0664.70221¢ E] Normalization order @1 @2 @3

Pre-edge range _150.000 (@) to 30000 (@) I Flatten normalized data

Normalization range 150,000 (@) to 1418.831 (@) Edge step g.933841 [1fix

Rbkg 1.0 oD k-weight 3 = Spline clamps

I
Bt 10066 [@) Ow

Spline range in k 0

high -
@Bt isissie @) stwong_- |
Standard Energy-dependent normalization

Forward Fourier transform parameters Plotting k-weights

krange 3000 [@to 14 @) de 1 window ®0 ®1 @®2

arbitrary k-weight g5 [*] phase correction

Spline range in E 0

RS

Backward Fourier transform parameters

@t 3 @ dr 0.0

Plotting parameters

[ Magnitude
Envelope

(@) Magnitude
R-range 1

(") Real part
) Imag. part
(1 Phase

(] Real part

Plot multiplier 1 y-axis offset 0

[ JOybATiay

—

Rmin 0 Rmax &

[=] Athena[Plot.1]

O®esraaald ?

ZnO.txt in R space
20

(=)o =l

10

Envelope ——
Real part —
Imaginary part ——

(A

-5

EnvixR)]

-10

-15

20 | | | |
0 1 2 3 4

Radial distance (A)

2.56635, 27.4009

Envelop
+ Real part
+ Imaginary part
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FONFRAXE ZMD1 o>

7ILOdY X LEER

[Energy | Mark Plot Freeze Merge Mgnitor Help .t —_— i~ AN A
fefit's default | — oL 773 B

Set EO for all groups to... J Ifeffit's default 0) Valay to 7
Set EO for marked groups to... 3 the tabulated value %

a fraction of the edge step

the zero of the second \gsvative th e ta b u Iated
the peak of the white li|P
| value

Find white line position... 3

Identify reference channel

F—7J)LiE

Tie reference channel I

a fraction of BRIV
the edge step | Pv> T M0.5

the zero of the | _ .,
— Bl 5 B R

second .
o AXXZER
derivative DERRE

the peak of the | RV A 51>
white line NDE—YH
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SPring
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fractionfE DX TE

* cuntitled=

[Main window

Main window

Calibrate data

Align data

Rebin data

Deglitch and truncate data
Smooth data

Convolute and add neise to data
Deconvolute data
Self-absorption correction
Multi-electron excitation removal
Copy series

Data summation

Linear combination fitting

Principle components analysis

Peak fitting
Log-ratio/phase-difference analysis
Difference spectra

File metadata

Project journal

Plugin registry

Preferences

ﬂ Athena [XAS data processing] EI@
FEile Group Energy Mark Plot Freege Merge Monitor Help
I Preferences - ]
Parameters .
Selection bkg --> e0_fraction
Root A Type
- absorption our value
3 athens e
& bft Demeter's val
o kg
- clampl Set 05
- clamp2 o
. dk Description
- ) = This variable is used when the 0 preference
Moo fra iz set to “fraction”. In that cese the edze
ﬂaen enerzy is found by default as the point that
iz some fraction of the edzge step. By default
- kw thiz iz 0.5, i.e. the edze enerzy iz set to
- kwindo the position of the half edge step. Setting l E H K ” R ” q ” kq l
- nclamp this to a different value puts the edze
position at a different seot on the edze. If l E ” Kk ” R ” l
nnarm you set this 0 or a negat ive number, 0.5 will q
- norl be uzed. If wou set this to a number larger Plotting k-weights
--nor2 than 1, 1 will be used.
- pret ©0 ©1 ©2 ®3 Okw
- pre
- rbkg Plot in energy =
~spll
- spl2 H(E) ©uE)
- clamp Background
(- convelutior S pre—e_gge “re
: - post-edge line
- dispersive
od pe " [[] Normalized @ Normalized
: H:tges =P [] Derivative [ Derivative
& : L
<z [[]12nd derivative 7| 2nd derivative
<] Apply J l Apply and Save
l Document section: pre l
l Return to main window l Emin -200 Emax 800
Displaying the preferences tool.
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RAMEZTRE

Normalization and background removal parameters

E0 9664.70221¢ [©)
Pre-edge range -150.000 to _30.000 [¥] Flatten normalized data

Mormalization order 91 &2 @ 3

MNormalization range 150,000 o 1418.877 Edge step (.q33g47 [C]fix

Rbkg 1.0 - k-weight o A Spline clamps

low

Spline range in k 0 @] to 10966 None -
high

Spline range in E 0 to  1518.81€ [0 9N |Strong  ~

Standard | ygne ,‘ Energy-dependent normalization
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[lZ] Athena[Plot.1] =5 EoR =
& rcza@aaaly ?

ZnO . txt in k space

o — | — INVITSURDREIZERE

\
{ ] i
| WITTLIUWY
= | |
) 1
|

0 ’IIII II ‘.I.l I LI..II l..
— U W I
5L By

0
' ' ' N EHEEEADREL LY

0 5 10 15 20
Wavenumber (A™)

K3y (A%

10.8877, 14.9293
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Athena [XAS data processing] EI@
File Group Energy Mark Plot Freeze Merge Monitor Help
200 (o) EEE—
[Main window v] EXAFS*EQ
Current group: ZnOQ.txt Dt st [[] Freeze
File C:¥practice_data_201708%Zn0. bt ] Athena[Plot.1] [E=B|E=E~>=)
Element l3U; — _I Edge[,( _I Energy shift g Importance 1 D ;E' ‘ oo e e a6 ‘ £ ?
Normalization and background removal parameters .
E0 9664.70221¢ [_] Normalization order ()1 ()2 @3 Znotxt In k Space
T T
1 Spli k:0~9[C —
N pline range k : - zn0t
window ——
Rbkg 1.0 4]+ kweight o s T —_
] [}
lSphne range in k 0 Bte 9 =) ] o B
high —
Spline range in £ 0 @) to  308.6087 (@] " |strong ~ l E “ k “ R “ q “ kq ]
_—
Standard lNone ,] Energy-dependent normalization l E “ i “ R “ q ] x
5= -
Forward Fourier transfg arawgeters Plotting k-weights 03‘
krange 3000 [©) P < 1 WmeW ®0 ®1 ©2 @3 ©kw
arbitrary k-weight g5 [ -
- —
Backward Fourier transform param 1 4 > 8 — & Magnitude | |
R-range 1 to 3
© 10 15 20
= (") Real part
Plotting parameters s o ) Tmiag) part Wavenumber (A_1)
Plot multiplier 1 y-axis offset 0 [7]Phase () Phase
Wind
[ Window 8.40868, 14.8325
S
REGBEAMNHIRESNS
Rmin 0 Rmax 6
Change data processing and analysis tools using this menu.

GE)F=EEL. —EDRIND T3
9 A5 aE. RCERAIZT S,

35



RTSAEEEREDOHE ~ o>

[[=] Athena[Plot.1] =N =R [[=] Athena[Plot.1] == =]
O& s sz@aald ? D@ ecezraaaly ?
ZnO.txt in R space ZnO.txt in R space
16 T T T T I 9 T T I
14 L Magnitude gl Magnitude L
7
R i 6
< < s
z [
=< = 3
2
1
0
1] 1 2 3 4 5 6
Radial distance (A) Radial distance (A)
6.00898, 11.8648 6.24847, 4.54744

RITA VLB rE
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[[] ZnO.kxt

Zn-foil .t

8 1mport data
Q_LJ [Jiy 2Ba—%— ) O-AULF125 (C) » practice_data_201708 »
2B~ HFLWITALST—
e £ SHEH B
X <
L_c_fit 2017/07/1217:55  T7 ()L Tl
@ SAI5u TIETge 2017/07/1217:55  T7AIL Ttil..
EEEE | 2008/12/1116:15 FFRAb FFa. 15 KB|
& =T —— 2017/07/139:40 PRI J7 )L 8 KB
] Zno.txt 2008/12/1116:24  FHAP FF1... 16 KB

M avE1—45—

Gy b5

e -

L U N RN N

Zn-foil .txtZ Bf< F—39)L—TIZ
BiNEns

38



BURZARIMILDERET o=

(=]l sl

] zr.ext

[ AthenalPlot.1] =N E=N )
®RLIWNT—4p ||OF e resenT

e ZnO
FIvIRvIOR%E 18 "

FIvd o it — ||

UJE 12 -

2 ol %WW |

RKEBORIVE S oo |

[ AN 2 ol i

S/ e e ] op—

0.2 1 1 I I I
l E ] l k ] [ R l [ q ] 9600 9800 10000 10200 10400
ts

Plotting < Energy (eV)
10078.2, 2.14097

B0 ©IN\NO2 @3 Okw
’PIot in R-space -
Magnitude (@ Magnitude E i n T % m é *L é
[ Envelope
[ Real part (71 Real part
[]Imag. part ™) Imag. part
[]Phase ) Phase
[ Window
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SPrins-j 8

H(E) ) H(E)
Background

[ ] pre-edge line

[ ] post-edge line

[7] Mormalized i@ Normalized
[7] Derivative [ Derivative

[]2nd derivative [ |2nd derivative

[Emin -20 Emax 20

JOvrEHEZER
(EOIZxt9 B HE*HE)

|

2] Athena[Plot.1]

&l eraaal d?

1.8

Zn0O

=)

1.6

1.4

1.2

0.8
0.6 -

normalized xpu(E)

04 r
0.2
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Infoilbd —

0650
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9667.51, 2.13304
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Eile | Group | Energy Mark Plot Freeze Merge Mon

> .
* Zr Rename current group 7 IJ “J7
Copy current group L
Mair -
Change data type
Curry Set all groups’ values te the current !
File Set marked groups values to the current
Elem About current group
Show yaml for current group
Norn Show the text of the current group's data file
ED Show measurement uncertainties... » b3
Pre- Remaove current group ata
Nort Remowve marked groups ' fix
Close Chrl+w
Rbkg 1.0 Al k-weight - - Spline clamps

low

Spline range in k 0 @t 10087 [@ Mone -
high

Spline range in E 0 @t 15727.01: [@ 9N \Strong -

standard [yone | [ Energy-dependent normalization

ZnO+£,Zn-foil D /XS A—R(Z1 5

T

Zn0.txt Zn-foil.txt

Zn-foil.bxt Eigﬂ L N
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(LI DEXAFSIRENEFT o>

Zn&EZnOO) EL 8

E Athena[Plot.1]

DR&jcxeaald?

10

Kxk (AP

10 b

-15

Al
oA

ZnOtt ——
Znfoiltt ——

Wavenumber (A-1)

10

[5] Athena[Plot.1] =R (E=RF==)
E®rezraaaly ?
Zn0O
18 | | Zﬁ . )
16 - nOt —— |
Znfoil tt ——

3
3
=<

Radial distance (A)

17.1218, 14.8325

3.95534, 21.1996

& Eh /E

IR IE

] = #EaE

o i

= BETRE, RN
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AthenaD# T e

[File] — [Exit]

File | Group Energy Mark PFlot Freeze Merge N
Import data Ctrl+o

Recent files 3

Save project Ctri+s
Save project as... At h e n a I \: z
Save marked groups as a project ...

-y
Backwards compatible project files ﬁ F E ﬁ l i l l j
Save current group as ... 3 x o
3

Save marked groups as ... (Z"O_p"j&i%%bt(’\;al:)

-

Save each marked group as ...
Export ...

Refresh project

Clear project name

Close Chrl+w
Exit Ctrl+g
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1#%%1 : ?—Qd)ﬂbébﬁ (merge>SP5

&Y &L (loop) BIEIC&>TRERBZEVERGLEIC
T—5ERBLEDEWMES
MR T—5D—1EHHRH

step1 step3
ZAl merge_01.txt &I p(E) © H(E)
Background
" merge_0L.txt \ merge_02.txt ] pre-edge line
[ post-edge line
Saeme 120t merg e 03.txt El Normali&d @ Normalized
|| merge_03.txt roe 04tk DDerivatilve . DDerivati.ve |
|| merge_04.txt I:' Fre{ 7 l) \\J7 I g - [7]2nd derivative [~ 2nd derivative
— rge_05.txt
(= merge_05.txt
.| merge_06.bxt merge_06.xt
. merge_07.txt ance q merge_07.tx<t Emin  -30 Emax 50
.| merge_08.txt merge_08.txt — =
- 7T S0 B 2 G 2
= merge_;rz.z merge_[lg.txt i’%' \g. o/ml TE
merge_10.
e A2 TF—SEIR
U &7 —SRIRER 45
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F—ANDELEHE (merge) ™ C=>

T—3DRLEDE

Merge | Monitor Help

Merge p(E) ] Shift+Ctrl+m
Merge norm(E) Shift+Ctrl+n
Merge (k) Shift+Ctrl+c

@ Weight by importance
Weight by noise in ¥(k) 7 IJ “J7

Weight by p(E) edge step

Document section: merging data

merge_01.txt
merge_02.txt
merge_03.txt
merge_04.txt
merge_05.txt
merge_06.txt
merge_07.txt
merge_08.txt
merge_09.txt

[ merge 10.bxt
merge

“merge”’ AN IEINEND

[Z] Athena[Plot.1]

D& sz a@aaa y?
merge in energy

o[-l

0.153 T T T T I

0.152
0151 merge - St

merge

merge + 5td. Dev,

|

I

0.15
0.149

Xu(E)

0.148
0.147
0.148
0.145

0144 | | | | | |

6950 6960 6970 6980 6990 7000
Energy (eV)

7010

7020

7023.54, 0.153487

ELEHLET—32“merge”t
BERENRT
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Pre-edge line & Post-edge line ~ ¢=>

step1 step2
l : Normalization and background removal parameters
Plot in energy -
E0 6970.17962¢ D Normalizationorder ©1 (2 @3
) H(E)
Pre-edge range 50 [@] to 20 Flatten normalized data
Mormalization range 3 [@] to | 100 Edge step p.ooogza [ fix
@ Normalized
[] Derivative [] Derivative .
[ 2nd derivative []2nd derivative Rbkg 1.0 | s k-weight 2 = Spline clamps

low

Spline range in k 0 @t g4 (@) None
high

Spline range in E 0 @ te  250.219¢ (@] N |Strong

Standard |None ,| Energy-dependent normalization

Emin -30 Emax 50

background M E iR % 2 & INGA—BDEE:

pre-edge line, post-edge lineZ#E R pre-edge line — Pre-edge range
FOyrEEELEE post-edge line — Normalization range
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Pre-edge line & Post-edge line ~ ¢=>

[l2] athena[Plot.1] =S EcR ===
& czaaal d ?

merge in energy

S —— e LR Ao T I

0151 F merge
pre
0.15 |
0.149 |- > N — NS
-~ s |
. N
g o « INVDITSURRE
-4
= 0147 | '—EQ?EB
0146 | -~/ 8=
0.145 |-
0144 |-
0.143

| | | |
6940 6960 6980 7000 7020
Energy (eV)

6995.03, 0.153632
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{+8%2: Linear combination fit = c=>

ERREHARM(FREA M DERRB)DEREHEL
ZEABNDES

T—ARK
Rh1.txt ®#sH
Rh2.txt

Sha et 1,5DIEEIREAEE > TLVS
Rh4.txt

RhS.txt #*&H

dir:20170130¥L_C_fit

1 5DERAHEDERERDS |
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Linear combination fit

SPr‘ins-j 8

T—R3DEHE
step1

step3

[] Derivative [7] Derivative

[]2nd derivative || 2Znd derivative |

A H

step2

3 RS

\ :
peixmu [ % reeze

Rhil.txt

Rh2.bxt
Rh3.txt
Rhd.txt
Rhs.bxt

£T—2ER

step4

||k||

||q||kq|

Emin -40 Emax 60
I} 80 B 7 5 B

[lZ] Athena[Plot.1]
O&|le s @aaly ?

marked groups
1.2

1 -

0.8

06

04

normalized xpu(E)

02

0

I 1
23200 23220

Energy (eV)

I
23160 23180

23211.6, 1.40894

Rh1/M5RhEAE

HHGAIIZEE
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Linear combination fit

SPring

8

TAITAVYT INGA—EDETE

* <untitled=

[Main window

Main window

Calibrate data

Align data

Rebin data

Deglitch and truncate data
Smocth data

Convolute and add noise to data
Deconvolute data
Self-absorption correction
Multi-electron excitation removal
Copy series

Data summation

Linear combination fitting

Principle components analysis
Peak fitting
Log-ratio/phase-difference analy:¥%
Difference spectra

File metadata

Project journal

Plugin registry

Preferences

r = g T

[&] Athena [xAS data processing]
File Group Energy Mark Plot Freege Merge Monitor Help
* <untitled> Save
Linear combination fitting v] Rh3.bxt
Fitting space Rha.bt
Fit ;20 to 30 Rh3.txt
e 7 @ norm p(E) O derivp(E) O x(K)
Standards | Fit results | Combinatorics | Sequence |
Standards Weight E0 FitE0 Required
1 ’None v] 0 0 O O |~
2 ’None '] 0 0 0 0o E
3 ’None v] 0 0 B @ 1
4 ’None v] 0 0 0 @
5 lNone vl 0 0 g @
6 INone v]D 0 0 @ 8 I c “ . “ r “ .
a )]
e - e T o= e ]
|1 Plot weighted components Fit this group
[C]Plot residual - Plotting k-weights
[¥] All weights between 0 and 1 Fit all combinations _ =D
Force weights to sum to 1 ©0 ©1 @2 ©3 ©
Add a linear term after EO Fit marked groups
[] All standards share an EO - - | h Plot in energy -
Save fit as column data
Add noise 0 to data R u(E) ) pP(E)
ot data and sum
Information content 0 Backgroun.d
Plot data and sum in R [C] pre-edge line
Combinatorics [ post-edge line
Make group from fit [7] Mermalized @ Normalized
Use at most 4 — standards [ Derivative [7| Derivative
I Use marked groups ] [F]2nd derivative [~]2nd derivative
l Reset l
I Document section: LCF l
l Return to main window l Emin -40 Emax 60
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Linear combination fit

SPring

8

249 T1200 EIT

Rh1, 5:&1R

[&] Athena [XAS data processing]
Eile Group Energy Mark Plot Freeze Merge Monitor Help

* <untitled> Save

ILinear combination fitting

-] Rh3.bxt

Fitting space

Fit range:  -20 @ to 30

@ norm p(E) @ deriv p(E)

Standards |Fit results |Combmatoric5|5equence |

O xk)

Rh4.txt

mpiins:

Standards Weight E0 FitE0 Required
0 o o
0 o o
0 o O
0 0 @
0 B B
0 o o
Options Actions
[7] Plot weighted components l =i T
[ Plot residual

[¥] All weights between 0 and 1
Force weights to sum to 1
Add a linear term after EO

Fit all combinations

Fit marked groups

Rh2, 3, 45&R j

JL el e (]

[ Al standards share an EO -
Save fit as column data

Add noise 0 to data

l Plot data and sum
Information content 0

Plot data and sum in R

)= )]

H(E
Backgr
[ pre-edge

Combinatorics

Use at most 4 | standards

Make group from fit [

l Use marked groups L

299

@ MNormalized
[7] Derivative
e[| 2nd derivative

e ]

l Document section: LCF

l

I Return to main window

l Emin -40

Emax 60

Change data processing and analysis tools using this menu.
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Linear combination fit >

BRITIERORT

[&f Athena [XAS data processing] \El@( haéig*R

File Group Energy Mark Plot Freeze Merge Monitor Help

| — R | —

* <untitled> - [ Rh1.txt
o) StandardsZBR 1o

i . .20 [C] RhS.xt
e %ﬂ,@-norm H(E) ©derivp(E) © x(k)

Standards | Fit results | Combinatorics | Sequence | [[2] Athena[Plot.1] =1 | EEEE=T 1
TEards Weight E0  FitEQD Required _ —
Blezre@aaaly? Rh2
1 [Rhiext +J o776 000 O O - B 'Z‘ | ~ ‘
2 [Rhs.ext v 0224 0000 O [ L 1.2 T T T T T ! I
( R Rh2 pxt ——
H LCHfit ——
Plot weighted components ZFxv% c o —
| = . Rh5 bt
6 a | a o
” el =] 5 T~
Obtion Actions ) -
Le Lejie Jla i —
[/] Plot wa. hted component; I Fit this group l : : [ivi N |
Plot residual Plotting k-weights - R h 1 ) O 7 7E
[¥] All weights between 0 and 1 Fit all combinations _ _ _ _ _ © L] L >
|| Force weights to sum to 1 D0 ©1 @2 ©3 Okw ™
Add a linear term after E0 I Fit marked groups l © |
[] All standards share an E0 - - ’P\ot in energy v] E
Save fit ﬁ-:' column data -
Add neise 0 to data : [#] p(E) ) p(E) o —
Information content 0 | Plot data and sum BECEFOUT.C' = — | ——
ot dat pre-edge line
Combinatorics e [[ post-edge line R h -
Make gr! [ Normalized (@ Normalized | 5 n 7 ? |
e stmos (1 g s Dervafve | Dervatve 23170 23180  23100—23200 22210 2ao0d 23230
Ener eV
| — | Plot data and sum #%')vy% } gy (V)
, 1.26214
l Return to main window l Emin -40 Emax 60 l

Force the standards to share a single EO parameter. This is equivalent (albeit with a sign change) to floating EO for the data.
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Linear combination fit

SPring

8

LiR—FD{ERL 1
- T—A2{E R -

f

Athena [XAS data processing]

File Group Energy Mark Plot Freeze Merge Monitor

* zuntitled>

Help

(oo (o

| Linear combination fitting

Fitting space
Fit range: -20 to 30
9 @ @ & nor
Standards || Fit results | Combinatorics | Sequence

Fitting range

R-factor = 0.0001957
Chi-zquare = 0.00235
Reduced chi-square = 0.0000215

LEF fit of Rh2.txt o\ esttened muiE} frn{7231?1.3808?8 to 23221.360078

Fit incloded 111 data pogs= and 1 variables, and approximately 0 measurements
Weights sum to 1: wes
Weights forced between 0 and 1: wes
Overall el shift used: no

Noize added to data: 0

EhahENES |

standard weight el

Rhi. txt 0.776 (0.00%) 0.000 (o.o00)

RhG. txt 0.224 (0.00%) o000 (n.o00)
SUM wanvnnnnns 1.000
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Linear combination fit >

LiR—FDYERL 2
-ET—E3HE -

I'.z“ = R lcf_sequence.xls [E#E—F] - Microsoft Excel

Standards | Fit results Cnmbmatnr\4| Sequence

Fi—i | BA A-TLAFIb EE F-4 #8 FR HE OfficeTab FF1>» Acrobat F—4 RelaxTools RelaxShapes RelaxWord Rel

[ Plot components from fit sequence I

[ Save fit sequence report as an Excel file

Return to main window

Data R-factor Red. chi-...
Rhz.tet 0.0001957 2.15¢-005  0.776(0.0. o a
= # A “ v = __ = 7 ) g=EL- - A
Rh3.bxt 0.0001913 1.83e-005  0.566(0.0... Arial 10 AN == [;] B =5 E% - *j, i‘j C
Rh4.txt 0.0001085 8.4e-006  0.291(0.0... Eﬁ_hgu By - %ﬁ'—%}* B j‘f'ﬂb'f _ﬁ Enal-ll:30d Ij‘ jIZ
EATHT B 7 U- H-A-| - E== s | %8 ;%8 1 7 JIlc T b smep I
S - “ac | E = B TeR. EREE- - BEL 275y
BrIR-F = TAub ] iE g 2E ] A5 <] i
Al - £
] lef_sequencexds [EIBE— ] x ]
LCF fit of Rh2.txt as flatiened nulE) from 23171.360876 to 23221.360870 = B C D E F (8] H J K L M M 0
Fit included 111 data points and 1 variables, and approximately 0 measurements 1
Weights sum to 10 yes 2
Weights forced between 0 and 1: yes
Duerall el shift used: no L 3 0.000196 2.15E-05 0.00235 0.775779 P.003369 | 0.224221
e e peta: D 4 0.000191 1.83E-08 0.00201 1 0.566459 | 0.433541
Chi-sausrs = 0.00235 5 0.000109 8.4E-06 0.00092 1 0 0 0.002104 0 0
Reduced chi-square = 0.0000215 6
standard usizht &0 7
Rh1.txt 0.776 (0.003) 0,000 (0.000) p 8
10
11
12
13

[ Rh2, 3, 4 EREHEDEH

16

TIHILLT7AILE: M
Icf_sequence.xls
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ZnO.ixt in energy
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9600 9800 10000 10200 U 1 g@
Eerratarg:l 5.25 m m Bru E

Energy (eV)
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' set encodinﬁ default # iso 8359 1 '
Set termina —defaultl gnuplot” " tdr

[ gnuplot”,” font” JLIEC—>default(” gnuplat™, zal 1l |
(" gnuplot” " termparams” J title " {EC—> mo—>ide ntity}[Plat.
set mouse doubleclick 750

set origin 001,00

set size 055,099

set autoscale

unset label

unset logscale

unset xrange

unset xtics

set xtics
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set terminal 1BC—defaultl” gnuplat™, termimal” )} {EP—>te rminal_number] font 50— default

( ghuplot” " fort” IEC—"default]” gruplat™," fontsize” ) G- default

(" gnuplat™, termparams” 1 title " I$C -2 mo—>ide ntity] (Plot 48 P—> te riral_nurmkbe i]”

set mouse doubleclick 750
set origin 001,001

set size 055,089

set autoscale

unset lakel

unset logscale

unset xrange
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polntsize 1 pointtype 7 set xtics
set style line 2 linecolor rgh " {C—>defaultl” gnupiot”, ool “ )1 linet ,
polntsize 1 ## line styles e
set style line 3 linecolor rgh “ {$C—>defaultl” gnupiot”, “coi2” )1 linet W_{$O_>d',3fawt( gnuplot™, linewidth )} P oo e N
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set style line 8 linecolor rgh " {$0—>default!” gnuplot”, "colB” 17 linet mintsize 1 ,, . P e
p:intasi;e 1 e enue set stvle line 4 linecolor rgb " {$C—>default{” gnuplot™, “cal3™ 1" linetvpe 1 linewidth w
set style line 7 linecolor rgh " {$0—>default!” gnuplot”, " cold™ 1" linet pointsize 1 " . - -~
p:intasi;e I e gndp set style line 5 linecolor rgb " {SC->default(” gnuplat”™, “cold™ 1} linetype 1 linewidth w
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zet style line § linecolar rgh “{$C->default]” gnuplat”™, “calB™ 117 linetype 1 linewidth w
pointsize 1 e e - e aqee
zet style line 7 linecolar rgh " {$C->default]” gnuplat”™, “cold™ 1} linetype 1 linewidth w
mointsize 1
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