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PCAZX 4 8912 F]

B Athena [XAS data processing]

About MATLAB

File Group Enmergy Mark Plot Freeze Merge Monitor Help

0y

* cyanobacteria E] D [ 0.12 -
I £ 2.42
20]4. ) [Principle components analysis v] B 473
m Analysis space E 7.03
R2014b (8.4.0.150421) Analysis range:  -20 N . , [a33
'a o / T Rnd @ norm p(E) © deriv p(E) © x® 20
(Win64) =
September 15, 2014 I Perform PCA I {: 330 o
License Number: 406917 5]
Performed PCA using normalized mu(E) -
Humber of components: § spectra 7
Number of observations: 128 data points F Au3Clag
£/ |[C Au hydroxide
Eignevalues Variance Cumulative variance =1 d
1. 7.982219 0.997777  0.997777 i |
76 2 0.017453 0.002182 0999959 | | Au thiocyanide
3:  0.000217 0.000027  0.999986 [T] Au sulphide
4:  0.000072 0.000009  0.999995 [F] Au thiosulphate aq -
5. 0.000019 0.000002  0.999997 -
> EoE=
Plots Actions
' o | () ()
. ® from 1 [2 Reconstructdata | with[2 [
i = Plotting k-weights
[ Data stack ] __Targe! transform with 8 = i ) i ) )
i ©0 ®1 @2 ©3 Okw
coefficients
\L‘ [ Scree | Biteg i
by U.S. and international = - 2 Plot in energy -
AB and Simulink are reqisten [ Cumulative variance ]
\ : Cluster analysis HE OHE
Ny & []Background
1 = vs|2 ["] pre-edge line
o = ["| post-edge line
Cluster plot [7] Normalized © Normalized
2 [] Derivative [] Derivative

[T12nd derivative ["]2nd derivative

Background Remov:

inciple components analysis Emin -200

Least Sq. Fitting

FEFF EXAFS Fitting

TR EX

Make FEFF SS Paths

About SixPACK/Sa
Qui
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S
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Sample Files

Add File Add Many Files

2.42.nor
20.nor
33.nor
4.73.nor
7.03.nor
720.nor
9.33.nor

0.5

Sample Plot

? -
File Save Interpolate Plot Rotation Library

T
11920

T T
11940 11960

T
11980

PCA Control

IND

0.00246

0.00293

0.00378

0.00762

0.02574
NA

Comp. Eigen Var. Cum Var.

Plot Control

File Parameters

I

Target Transform I

Xmin: l 11889
Xmax: [11989
x-weight: |0

Target File: Iobacberia‘aII\Au_foiI.nor Q_I

Do Target Transform

Chi Sq: 0.07605

Rvalue: 0.00012

SPOIL: 1.7538
PCA Results
Comp 0.12 2.42 20 33 4.73 7.03 720
1 -0.354 -0.355 -0.352 -0.349 -0.354 -0.354 -0.352 =
2 -0.630 -0.328 0.191 0.229 -0.136 -0.013 0.616
3 -0.052 0.024 0.129 -0.903 0.150 0.169 0.265
4 -0.673 0.379 -0.129 0.055 0.395 0.200 -0.397
5 -0.112 0.528 0.455 -0.073 0.015 -0.327 0.128
6 -0.020 0.574 -0.533 -0.011 -0.508 0.031 0.324
7 0.083 -0.113 -0.513 0.023 0.491 0.251 0.341
g 0.011

‘ Target File D: \strawberry\Examples\Examples\Au+Cyanobacteria\all\Au_foil.nor contains 1000 data points

B 3RVYDJ R B j@PedXIs @ 3 YN X §
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%) [& Athena [XAS data processing] | =@ | 3=
(Q a/t File Group Energy Mark Plot Freeze Merge Monitor Help
AL . .
N * cyanobacteria m n - n [ 0.12 & gﬁ‘
? [ 2.42
‘/] Principle components analysis A [ 473 h‘é\
e —
'%] Analysis space [[7.03
Analysi : | -20 80 i L i 933 —#-
nalysis range: to @ norm p(E) © deriv p(E) © x(k) i 20 N
= &
& [ Perform PCA } 720 E
Performed PCA using normalized mu(E) - Au foil /ri
m Fumber of components: 8 spectra F [l Au1 >
§ Humber of observations: 128 data points [ Au3 Cl aq —
E Au hydroxid
§ Eignevalues Variance Cumulative vwariance E Au d F.ZXI % (:D-
1. 7.982219 0.997777 0997777 S i B
§‘ 2. 0017453  0.002182 0999959 [C] Au thiocyanide )
3:  0.000217 0. 000027 0.999986 [ Au sulphide Q.)
\L‘ 4:  0.000072 0.000009  0.999935 [7] Au thiosulphate aq ;k
5:  0.000019 0. 000002 0.999997 -
N
: Plots Actions ‘{*
== — 7 | |
l Components l from 1 %«‘ Reconstruct data with ‘2 ‘ {
Ed) — Plotting k-weights
[ Data stack ] [ Target transform ] with 8 ij i} . i } .
_ Lz ®0 ©1 ®2 ©3 Okw ]
TT coefficients
l Scree | Elteg -
2 [Plot in energy -
[ Cumulative variance ] ()
7 5
< Cluster analysis HE) OrE >
AN SRS - ["]Background
%& ETJ' ‘ 1 } 1 2= ["] pre-edge line Q‘
23%4 —— w ["] post-edge line
*E ﬂ& Cluster plot "] Normalized @ Normalized %
/ E \ 4 . . . .
]j}‘ LI& ["] Derivative ["] Derivative é
*ﬁ S ; [7]2nd derivative [ |2nd derivative ,ﬂ
1= Save things to files
i 22 i y 4
[ Components ] [ Data stack ] Reconstruction ‘ ‘ Target transform ‘
PE 5% [ Document section: principle components analysis ] Emin -200 Emax 1000
ﬁmoZ@ﬂﬁ Plot first derivative data when ploting the current group in energy.
~ = =
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File Group Energy Mark Plot Freeze Merge Monitor Help

* cyanobacteria

Principle compeonents analysis

(Al

Main window

Calibrate data

Align data

Rebin data

Deglitch and truncate data
Smooth 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 analysis
Difference spectra

File metadata

Project journal

|| Plugin registry

Preferences

] 0.12

] 2.42

] 473

[ 7.03

[ 9.33

[ 20

33

[ 720

[ Auvl

[[] Au3 Claq

[] Au hydroxide
[[] Au cyanide
[[] Au thiocyanide
[] Au sulphide

»

m

[7] Au thiosulphate ag %

-
—[ Cumulative variance T

Cluster analysis

Cluster plot

Save things to files

[ [ Components ] l Data stack

Reconstruction Target transform

l Document section: principle components analysis

| N [ | W [
| N

20 ©1 @2 ©3

=]

Plotting k-weights

Plot in energy -

(E)

[ Background
[] pre-edge line
[ post-edge line
[T Normalized @ Mormalized
["] Derivative [ Derivative
[7]2nd derivative [ |2nd derivative

1 u(E)

Emin -200 Emax 1000

Mark all groups

[

AUBCHHUE i
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DIt
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é{)g y Aulfoil in enlergy — ¢ B — 40 ,f_f_ o U2
3 i : g — B A R
\\%‘ 1
§£ . a Bl
3 ¢ ya"“'{b% ’é"r .#ﬁ;;

04_\—\— —g-ﬂj'#:f-o%ﬁﬁ
| ‘ T — gk 52

| | | I
11800 12000 12200 12400 12600 12800
Energy (eV) Demeter 0.9.20 © Bruce Ravel 2008-2014

12617.3, 1.23082
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gHeaa/n\?

sl R

7.03 in energy

PCAZX 4 8912 F]

-06 | | | |

11800 12000 12200 12400
Energy (eV)

12600 12800

Demeter 0.5.20 ® Bruce Ravel 2008-2014

12393.7, -0.0751596
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B0 S S

b o e T 5 R K ST X

PCA%: 44 4y 1% F
B s FIAL P — — A B R

(@ Athena[Plot.1]

N
- ¢ (=08 % [[[F AthenalPlot1]

B

Hlege@aa@ly?

sHlem@aald?
Ce02.dat in energy

Ce02-1.dat in energy

5600

5700

CeO2-1.dat

| | 1 | | |

1.5 T T T 1.5 T
CeO2.dat
Tit= = Tif=
za O = iz, O
L L
= =t
X ok | x ok
05 - 05
L
1 | | | | | | | " A |

5800
Energy

5900
(eV)

6000 6100 6200

5600

Demeter 0.9.20 ® Bruce Ravel 2006-2014

6022.60, 1.87145

5700 5800 5900 6000 6100 6200
Energy (eV)

Demeter 0.9.20 © Bruce Ravel 2008-2014

6003.32, 1.87145

Truncate data

Drop points

= - 12856.0
() before @ after

|

Truncate data

Replot

Truncate marked ’
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[8 Athena [XAS data processing]
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0.94M sulfate

)| 2 0204 e
] [] 0.47M sulfate
g

[7] SA 0.1M sulfate
[7] SA 0.47M sulfate
[7] SA 0.94M sulfate

File Group Energy Mark Plot Freeze Merge Monitor Help
* sulfate
[Self—absorption correction
Algorithm Group  0.94M sulfate
@ Fluo — p(E) Element S Edge K
® Booth — (k) Formula  ((NH4)2504)0.47(H20)54.8
©) Troger — x(k) Anglein 45  [*] Angleout g45 =
) Atoms — x(k) Thickness (4.6 1
[ Plot data and correction l Plot data and correction in R
[ Info depth in energy ] [ Info depth in k ]
‘ Make corrected data group ]

® HIUFhHEIE

Feedback

Fluo algorithm
S K edge, edge energy = 2481.2
Dominent fluorescence line is Kalphal (K-L3), energy = 2309.50

Element number
H 113. 360
¥ 0.940
1] 56. 6380
S 0. 470

(using the Elam tables)

e |
| | ) . S

Plotting k-weights

®0 ©®1 @2 ©3 Okw

[PIot in energy 'J

H(E)
["]Background
["] pre-edge line
["| post-edge line
"I Normalized © Normalized
[ Derivative [ Derivative
[T12nd derivative [ | 2nd derivative

O uE)

[ Document section: self absorption

Emin -200 Emax 800

Plot the current group in R — Right click: plot R123

Ly aasnh e piraz p
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AN
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3
: 2 [Self—absorption correction { % ;jr_'Z: ﬁ sk } ']
§? Algorithm ‘ﬂ/ Group  0.94M (NH4)2504 [ iﬁ‘.g*ﬂ %/}ﬁ ]
§‘. % 6 Fio it} Element S Edge K /
W % © Booth — x(K) (Formula  ((NH4)2504)0.94(H20)54.8 B
\§ ﬁ ) Troger — x(k] Anglein 45 : Angle out 45 :_
() Atoms — (k) Thickness [ ; Density [
& &) Ll 46 1 )
s Plot data and correction 4—[ ,ﬁ; B Faf& iE ]
f}%% Info depth in energy Info depth in k ]
7l ;
Eg Make corrected data group }%1‘%}1‘ &9 F 3 ]
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N W gt a
S 4 3
S X
L S-S I .
: N
§£ T AT .
£
S 2| J 1
-
0 _
12
%g 2 | | | | | | |
oo 2470 2480 2490 2500 2510 2520 2530
E‘;& Energy (eV)
5] 5
B 35 X
EY-2014 Athenath & 15 6 Bk 44 E @ 1%

@ ‘f@ﬁ% BAEBIL R Fr



0)

hangpov f, wonpapry wonpouphS bufng
B B ™R

& H
=

M 2 1
BN 55 3 I 2 X

-

b7

RN -2

s,

A

S

14

s AL T — — B SR IF

k2-x(0 (A9

e & kB N S N R O @

PCAZX 4 8912 F]

Cu_fluo. dat
SA Cu_fluo.dat
|

‘ Cu_transmission [

| |
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Wavenumber (A7)
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[B] Athena [XAS data processing]

File Group Energy Mark Plot Freeze Merge Monitor Help

* cyanobacteria

1 ¥R

473 1
7.03

[Principle components analysis

BD}

9.33

Analysis space

-20

@) to 80 g]

Analysis range:

© norm p(E) ©) deriv p(E)

3

© x(k)

20
33
720

[ I Perform PCA

4]

l

[ Avicl

Performed PCA using normaiized mu (E)
Humber of components: § spectra
Fumber of observations: 128 data points

Cluster analysis
1 |&=vs)2

Cluster plot

Eignevalues Variance Cumulative wariance
13 7.982219 0.997777 0.997777 T
2:  0.017453 0.002182 0.999959
3 0.000217 0. 000027 0.999936
4: 0. 000072 0. 000009 0.999995 Y
ots 6\ Actions 5
[ Components ] from 1 l% Reconstruct data with ‘ 2
Datastack Target transform ] with 8 %
TT coefficients
[ Scree l [Ctog 2
Cumulative variance )

[7] Au3 Cl aq

[ Au hydroxide

[] Au cyanide

[T] Au thiocyanide

[T] Au sulphide

[7] Au thiosulphate aq

| 2. iEFEPCATE

3 B

4. 47 F e 4

5.5 AR AN H bR A He
6.1F [ 1% I

7 AR

m

[7] Au thiomalate aq

| (e e () s

|

J
l

Plotting k-weights

®0 ®1 @2 ©3 Okw

[Plot in energy

Save things to files

Data stack Reconstruction

[ Components ] [

\,

7

Target transform

H(E) O p(E)
Background

[] pre-edge line

["] post-edge line

[[INormalized @ Normalized
["] Derivative [ Derivative

[712nd derivative [ |2nd derivative

l Document section: principle components analysis

|

l Return to main window

] Emin -200 Emax 800

Change data processing and analysis tools using this menu.
.
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{{)fg 7.03
S At 9.33
\% %\ 20
§ 33
B 720
[ ] Au foil
[ ] Au1 Cl
[ ] Au3 Cl aqg
gi}% [ ] Au hydroxide
¥iE [ ] Au cyanide
Z}jf\ﬂz [ ] Au thiocyanide
E: ] Au miphide
Pt 55
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| AEBRATPCAR A B  RBBX
Principle components analy/s \ v
Analysis space
[ﬁ‘“a'ysis range: |20 |1O]to |%0 @‘] [i norm p(E) O deriv p(E) O x(k) ]

Perform PCA 34T F LIF 4

Performed PCA using normalized mu(E) A
Number of components: § spectra
Fumber of observations: 128 data points

Eignevalues Variance Cumulative variance

1: 7.982219 0.997777 0.997777
2: 0.017453 0. 002182 0. 999959

3: D 000217 D 000027 D 999936

> st F R —MEE, Tikos|#ITRA AN &G oAr, s4ia ZIP4E
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[[Z] Athena[Plot.1]

o B8 % )

Hlegea@aaQl/y ?
PCA components
0.5 I T T T I T
Component 1 ——
0 _Av—'- e ——— Component2—=——- H
Component 3 ——
;o 05 F Component 4 —— ||
8 Component 5 ——
O Component6 ——
g' i Component 7 —— []
) Component 8
O -15F
S
o- '2 B —
25 - -
3 I I I | / I
11900 11920 11940 11960 11980 12000
Enel’gy (eV) Demeter 0.9.20 ® Bruce Ravel 2005-2014
11965.0, 1.11554

P
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Plots
Components from 1 ~
Data stack
Scree [lLog
Cumulative variance
Actions
Reconstruct data with 4 =
Target transform wiith 4 :

® R R
s I
 RIEH

p
® Fiinit

© BRI

. AAREH

-

4
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pat
V‘ '%] 1.2 T [
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1 i
N 1%
g} 08 —
L
\ je.
% g
\) %‘ S osf )
g 33 —
N ﬁ - reconstruction with 2 com pon_ents
@ residual
N gt i
o
£
o
=
02 i
A2
w0 ol |
1
o
e
BT 0.2
1# # 11900 11920 11940 11960 11980 12000
2 ;Q Energy {EV) Demeter 0.9.20 @ Bruce Ravel 2008-2014
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@©
\% ﬁ - reconstruction with 3 components
- idual a
g 04 residua
g 0.2 -
Z
%&%
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