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9809 9809 AichiSk BLbSTL AN *
g — k| 1706T5-0u0-2  17.06.15 12:50 - 17.06.15 12:524 %gggq?%’*ﬁ
a1
Ring : _1.2 GeY 0.0 mb - 0.0 mdi
. Mono : | Si(111) D= 3.135H3 A Initial angle= 13.15937 deg!
~y A ER 1 BLHSI Aux input [ 7) Repetition= 1 Points= 44471
Param file : DUMMYNAME.orm  energy axis (2) Block = 1L
1
Block Init-Erng final-Eng Step/eV Time/s Mum L
1 8684.36 10084.36 0.31 0.02 44481
| ORTEC( ) NDCH = 4o
Anglelc) | |Anglelo) time/s 1 2 34
Mode 0 0 ] 2 24
Of fset 0 0117026.100 12038.000 9392.3004
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13.15853]113.15856 0.0244 ([ 14809274 45305662 74615781
13.158111113.15815 0.0244 [[14795474 45869762 74562681
12 18700 | [12 18772 || ATA%44 ||14700074  ARQAR2RS  74R2T9Q
AE AE9 AlE BEBRHEBDESHE
(f87r1E) (ZEBME) FRE
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E: AFXEED I RILFX— [eV]
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2d - sinf
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t 170815-Cul-2 q 2:50 - 17.06.15 12:52
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; b ile : . is (2) =

il = S §oblock initEne final-Ene s/l Tiels EEETRET 56
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Of fset 0 0 7026.100 12038.000 $392.30 e
M Naturallog | [Jinvert Multiplicative constant “ # %i [&”2 1$ 7;&
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energy_requested  energy_attained time i0

t: AHDES

!
————— | 8684.710 8E34.884  0.02 14315474.000 45322662.000 7
Data type |W(E) it Wyunits VI Replot £694.975  9684.956  0.02 14803274.000 45305662.000 7
8695.248 9685.222  0.02 14795474000 45363762.000 7 & —d_ é & I
Energy | kjdgzenergy_attained ] 9685.520  9685.48%  0.02 14799874.000 45895362.000 7 ,th — ln_o
e 8695.766  9685.747  0.02 14785974.000 45359362.000 7 —
HE  [in(abs( (gdqzi0) / (kdazi1) | N | | Bese.0%8 8886005 0.02 14769874000 45673562000 7 )
8696.331 9686.266  0.02 14795174.000 45389462.000 7
Preprocess Rebin| Reference 8696.597 8686.532  0.02 14811674.000 45962762.000 1 & %Eﬁ éf’ &) N I
T TR BT 8696.369 9686.798  0.02 14803274.000 45346762.000 7 - N [ atura
8697.141  8687.077  0.02 14820774.000 45394362.000 7 — (A
ek reiEd By AR e (175 407 9697.356  0.02 14833574.000 48035562.000 7 IOg] " ’E ]\*Lé o
- = £697.60DN3687.628  0.02 14833074.000 46038362.000 7
Numerator  [] O Oon 8697.952 894  0.02 14837174.000 46056362.000 7 232 a7 8
Denominator [ ] (] 0O ooo 8689.219  8688. 0.02 14852374.000 46109862.000 7 ( Dllf,/f & %J‘IREI%O)
8696.491  2688.420 N2 14839874.000 48086862.000 7 =
i 6696.764  2688.686 0. 48374.000 46110062.000 7 E'I‘ﬁit(j: p11 5{’/%““)
Replot reference|  [“]Naturallog [ Same element 8689.030 9888.952 0.02 1485 46131762000 7
— | 8629.302  2689.224  0.02 . 000 i
. . . 8629.575  8689.497  0.02 14847974.000 000 3
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Erergy ( eV ) || PAT Current [ A4 ) P42 Current [ 4 ) PA3 Current ( 4 ) FAS / PA2 CH2
h . 099977E+2 9.292032E-13 4 .809044E-12 1.090315E-12 ?.2438388E-1 (0.000000E+D 1.373800E+3
Ho111293E+2 7.440602E-13 4. 741611E-12 1.100047E-12 Z.319973E-1 0.000000E+0 1.388800E+3
h . 127683E+2 4 .643950E-13 h . 148090E-12 1.222218E-12 2.374119E-1 0.000000E+0 1.411800E+3
h.146137E+2 2 .BB7888E-13 h.332687E-12 1.4620925E-12 2. 74331781 0.000000E+0D 1.432800E+3
Ho165469E+2 3.012612E-13 h.381720E-12 1.336290E-12 2 . 483017E-1 0.000000E+0 1.472800E+3
h o 186200E+2 1.680189E-14 h . 423747E-12 2. 146146E-12 3.966943E-1 0.000000E+D 1.495800E+3
h.206017E+2 3.127380E-13 h.646406E-12 1.221610E-12 2. 163499E-1 0.000000E+D 1.028800E+3
h . 2249808E+2 1.454702E-14 n . 794377E-12 1.271454E-17 Z.194289E-1 0.000000E+0 1.5653800E+3
h . 245008E+2 7.231783E-13 K .990714E-12 1.508014E-17 2 .518087E-1 0.000000E+0 1.588800E+3
h . 264961E+2 7 .368094E-13 h.990305E-12 1.851137E-12 3.090222E-1 0.000000E+0 1.601800E+3
h . 279267E+2 8.607222E-14 6.219605E-12 1.607093E-12 2.584719E-1 0.000000E+0D 1.634800E+3
h . 288317E+2 -1.399782E-13 G6.1068624E-12 9.444318E-13 1.5335T1E-1 0.000000E+0 1.638800E+3
h . 296032E+2 -2.183201E-14  6.312934E-12 1.646090E-12 2 .607486E-1 0.000000E+D 1.6G56800E+3
h . 298977E+2 -4 . 081013E-14  6.154916E-12 1.08bGRBE-12 1.763883E-1 (0.000000E+D 1.643800E+3
K o3019T0E+2 -2 480068E-13  6.521838E-17 1.043713E-12 1.600336E-1 0.000000E+0 1.655800E+3
K. 304751E+2 -1.852703E-13  6.307575E-12 1.796430E-17 7 .848062E-1 0.000000E+0 1.665800E+3
h . 306422E+2 2.244080E-13 6.600h482E-12 1.275100E-12 1.930366E-1 0.000000E+0D 1.675800E+3
h . 308R07E+2 8.1b6B350E-14 6 .460856E-12 Z.386447E-12 3.693701E-1 0.000000E+0D 1.687800E+3
H.310486E+2 -1.090321E-13  6.H168B41E-12 1.447931E-12 2.221250E-1 0.000000E+0 1.716800E+3
h.312479E+2 1.085868E-14 6.590032E-12 2.27h820E-12 3.4034268E-1 0.000000E+D 1.744800E+3
FE 21 AR1T1CLY _1 Re13InCc_12  FRERENEREE_17 1 r1eReC_17 o007 RC 1 [ Atatalalnlnl =Ny 1 Fod0nnCl
= =
AGTXEED BRHBDESTHE
IRILF—

AichiSR @ BLIN2 & BL7U IXEIFIEFTHHELTWBE—LSA 2 THY.,
AE CTlEHEL ASIXBOIRILE—[eV] NT—45E LTRESATLNS,
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[£%] AthenaTHOT—4X Eimm (1N2/7U)

[Energy] ] [Numerator] (5F)
112 @ BMFLNTWWB Z EEHERET D, [Denominator] (935)

Athena: Column selection Z 0) 11LL% ‘j: B Lﬁ —Cs E f-d: %

Selgct range Clear numerator Pause plotting Energy [ e¥ 1 P&l Current © & ) et (4 o T &) *IJ% L, 1‘ BL'CEE
5.099994E+2 9. 938954E-19 E-12  1.102473E-12 - - At
2 3 456 7 8 9 10111213 141516 17 |5, 111358E+2 7.3408 4.700411E-12  9.563867E-13 -d— %
O000000000000CO0OO! |5.1276ERE+ 4.968444E-12  1.285794E-12 o
5 2 0IBS3RE-13  5.286083E-12  1.43777RE-12
6. 165457E+2 2.518705E-1%  5.292929E-12  1.027707E-12
5.185188E+2 1.B95681E-13  5.481772E-12  1.105303E-12
5.204998E+2 -4.082488E-13  5.907284E-12 1. 240859E-12 ﬁﬁl{_’:f t E;uﬂzfli
A %%j— 527495 4E+7 B.A04345E-15  G.0ZBPTHE-12  1.BE222BE-12 4 i--W; N
/ B.244971E+2 -2.504532E-18  G.088ER7E-12  1.334265E-12
e s |5.264936E+42  1.114851E-13  6.262877E-12  1.B96745E-12 . )\%—J- %i gﬁﬁl‘-
5.279292E+7 -2, PURATHE-13 G.1GDITEE-12  1.212695E-12 /0 . k X"’ 0) =z
N 52883 1TE+ 1.409883E-13  E.E250B9E-12  1.B88714E-12 . S=koes = =
CINsturallog |[Jimvert Multplcativeconstant[1 | 5.295039E+2  9.919882E-14  6.363207E-12  1.351082E-12 | - EK*‘I’ODLE "Fgﬁg
Sawe each channel s s oun group | S.GME14 COTRIEIY 1 01EO0E-10 U R IR ER
. + -a. - . - . - P | D 7N
Da.tatype Energy units |€Y Replot 53042 19E+7 2. 7B0478E-18  G.31170ME-12  1.784624E-12 =il =
5.306422E+2 -1.BE0359E-14  6.952889E-12  1.53E07IE-12 t Eit*zl-a)gé
E”'3“5'3"|:.!E'2hj-1 | B.308514E42  2.227687E-13  B.530907E-12  1.433749E-12
: 5.310492E+7 -4 181198E-14  6.3924B1E-12  1.390592E-12 3 A - ~
HE | (yezhj.10)/ (1 | 6 812479E4  0.0BABE-13  6.BS433IE-12  1.212896E-12 t L,T:iﬁ (= t 1‘_—) s d)
5.314512E+2 -5.27B944E-14  6.50GEERE-12  1.B00705E-12 .
Preprocess |Rebin | Reference 5.316501E+2 -1.387487E-13  B.GGG10BE-12  1.750G40E-12 %:—;f -'E,
B e ssmmen e e o
12 2456 78 0 101112131415 16 | [P-322610E#2 -1.578391E-14  6.971872E-12  1.230931E-12 I .
. . . 5.324493E+2 -1.936309E-13  G.91G373E-12  1.879491E-12 Mt o — ('&(itt{ﬁ“)
HrnErata 53765 15E+7 -1.403883E-18  G.7B4107E-12  1.302251E-12
Denominatpr 5.378507E+? -5.082882E-14  G.71488BE-12  1.E44267E-12 IO
< > 5.330469E+2 -1.1169B5E-18  6.921807E-12  1.B87424E-12
5.332509E+2 -4.918929E-14  6.747433E-12  1.G78509E-12
Replot reference | Matural leg /| Same element h.a34524E+2 5. 799829E-13 G.Y72983E-12 1.6BRZ70RE-12 t iﬁ 6 T: &) [Natu ral
5. 33G49TE+ 3.427500E-18  G.877484E-12  1.7B1931E-12
§.338484E+2 5.586742E-14  B.B41793E-12  1.730882E-12 Iog] O) z E 9*'3_ o
| Ok | | Cancel | | About ‘ S N

nJr:%i‘th\éo'CL\%nb\éﬁﬁmﬁ“é FHEDRIDOREFIL
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Athena[Plot.1] - [} % : [E] AthenalPlot.1] - [m} b
E OXFecaaaalay ? : k O3|lceea@aaly ?
CuO-EXAFS.dat in energy : CuO-EXAFS.dat in k space
04 T T T . T T T T T

T
CuO-EXAFS.dat ——
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07 F
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09|

XW(E)

A
11
d2F

K xk) (A%
S A M o M 2 O ®

_1 3 L 1 1 Il 1
8800 9000 9200 9400 9600 E Wavenumber (A1)
Energy (eV)

[
33479 L] 10,8870, 10.7604
[

¢« XAFSZAAR% kL
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(RERTAIRILX—EHEINELES)

e EXAFSIRE)
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[E] AthenalPlot.1] - o b4 . [ Athena[Plot.1] - o b4
R O =% a@aala? : q Odlczeaaal a2
CuO-EXAFS.dat in R space E CuO-EXAFS.dat in q space
9 T T T T ‘ = 5 T T T T T T
f o B | ]
| — ZER | st -
G 2
6 4 <
<, A
¢ Bl
e =
= 31 & 2t
2 3r
4 -
ik
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0 0 2 4 6 8 10 12 14 16 18
0 i Wavenumber (AT
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2.38933, 10.6652 : 13.7005, 6.77804
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Main window [Z22DULMT (1)

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

athena_Cu Save [A} Uil
Main window : .
Current group: CuO-EXAFS.dat Detetype:onu=— [JFreeze

File | C¥Users¥twink¥Desktop¥athena_Cu.prj, 1

Element ‘ 29: Copper

+ | Edge ’K + | Energy shift E’ Importance

Normalization and background removal parameters

Eo | 8983.148 @] Normalization order O1 O2 @3
Pre-edge range ®| to @ | [ Flatten normalized data
Normalization range @] to [@| Edge step [ o.6607933| [ fix

Spline clamps

Rbkg «[»]  k-weight ::}
Spline range in k Di@ to [O, low | None V‘
o [ s

Energy-dependent normalization

Splinerangein E

Standard vNone v ‘

@

©)

¥ CuO-EXAFS.dat
Cu-foil.dat

Forward Fourier transform parameters
k-range @] to | 13 | (@] dk | .
arbitrary k-weight [] phase correction

| window iHanningr v)

@

Backward Fourier transform parameters

R-range |:’ [®] to | 2 l [®] dr |0.0

| window VHanning V‘

®

Plotting parameters
Plot multiplier y-axis offset D

Imported data from project C:¥Users¥twink¥Desktop¥athena_Cu.prj

Plotting k-weights

Oo O1 @2 (O3

Plotin energy

H(E)
Background
[J pre-edge line
[ post-edge lin
] Normalized
[] Derivative

Okw

Owue

e
(® Normalized
[] Derivative

[J 2nd derivative []2nd derivative
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* CuO-EXAFS.dat DEHHEKED/ 1 ANA-TLK 5 k DEHEEDEE %
1+ 511, Forward Fourier transform parameters T

i - i . Forward Fourier transform parameters
arbitrary k-weight : 6 ,
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ISLE=R. « ZEVIVYIT D Pltting k-weights

Oo

« EBLTWIE D K=13)"ohH, HHEED/ 1 X

O1 O2 O3 | ®kw

THHEHAINS BL, EXZDAETIZHEILIZCKCWI ELH S, )

.+ p39MT—) TEMEEIC, k=3~13 ZEHED “BR” &

EZABHERL
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* Plotting k-weights # 3ICRL T, & TYTT7EXRTFIED

» CuO-EXAFS.dat I k=147 BYICEIFEHRED/ 41 AHZH D=5,
Spline range ink Z 0 to 14.6 [Z93 %

XAEBRED /AKX Bl LR/ AR, F) BEShLITIIE,
RITRICAREEANHAZ LR Y., Splinerange IFZEE LA TRW

[E] Athena [Plot.1] — O ¥ [E] Athena [Plot.1] — [} X
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TJ— ) TZEMOFHRTE (k OEE D2 W E %)

Forward Fourier transform parameters M/\5 * — 2 #&519 5,

« window [& Hanning M FE & (window & (ZEBEHDZ L TH D)
« dkIE 1T DEFE @EMEICE->TRHO®OS5ITTE5E8LHD)
 k-range (aén't*-l'tld:ll\aﬂl,.“ — I E THRE ”é?“zt& R TEEDY ‘17
2] AthenalPlot.1 [E] AthenalPlot.1 2] AthenalPlot.1
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k=3~13 TO7—)IZEBRL THON-BREERE p.12 £ETF) IZX L.
FE—ERAIE O EXAFSIRE) (qZ=R) 2R TT S FIELZLUTISRY .

« ATOERBOH® Window IZUZ AN, BEEHZET Z7IZKTESED

« Backward Fourier transform parameters 0 R-range #Z 1t0o 2 IZ9 %
(E—ERALBEOEZERDER, RHAMOEBTTII/NIRE—MLDIEF TRETT D)

« window [ Hanning ®EF (window & [ZBBEHMDZ ETHD) Lameorpan

+ dRIZODEE BAFIZE-TIHOTIZTIHELH3) —
. . ZHLT, #7—) IEMOHEZTHERT S [ Window

. e EWLIR. qDRTEREZE gmin 0. gmax 18 [ZL T. E—EHIE
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& Athenapiot. 1] & Athenalpiot. 1] O x [ AthenalPiot.1)

OD@&ecneaaala? OD@ceneaala? ' O3 zsmeaaala?
CuO-EXAFS.dat in R space CuO-EXAFS.dat in q space CuO-EXAFS.dat in k and q space
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6
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e CuO.dat & CuO-EXAFS.dat % Athena TiEA AT

s BT—HDEOD/NMBEBALUTDEZEET
(CHEORT—F DEOIL, CuO.dat 8989 eV, CuO-EXAFS.dat 8983 eV T&H 5)

e« CuO.dat & CuO-EXAFSdat ITHZ AN, « ZEHUYvYHT B
e kDRTEHEZ kmin 0, kmax 18 (29 3 (EH, BHBEARY MLIZHRZ 3)
e CuO-EXAFS.dat @ EQ0 M{E% CuO.dat ICaE—9 % (5. BEAAHID)

[E] AthenalPlot.1] [E] AthenalPlot.1]
O csz@aaa y? O csz@aaa y?
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- BIFRARY FILEHA=OICIK,. BBETIEEIC. BEASENEE !
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Quick XAFSIE D &4

AET DT RILEF—EE (Fe KIRURR) 6813 eV ~ 8213 eV
IRILF—RTYT 0.3 eV/step
1TARDARY bILERD-OICET HEE |60 #
[E] Athena[Plot.1] - o X Fe KIR YN imXAFS
B&lrzra@aaaly ? ARG BIL
270C.0000 in energy
14 | | | | I | 1 1
L o0 — 1| 270C.0000 & (...
T 1 [ - BIERIA A (6813 eV)
22 - - | TREMN27C Zo1=
= 08f 1 ARNY ML
=1 04 N
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0 T AR FILDS B,
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« athena_FeO-insitu.prj 2 JILJ v I T 5

[Athena: Import from
Athena project file] @
Plot as [ WE) IZ @ DFEF

[Selectall Z2E2 ') v 095

[Import selected data] %
E7VvI9%

TRHRONFGA—FZET—F T RER
LE=ART MILAREEN S,

E0 - 7121
Normalization order — 3

Pre-edge range
— -150 ~ -30

Normalization range
— 150 ~ 990

Athena: Import from Athena project file = X

Data group title lines

Plot as

@ p(E) Oxik)
ORIl Olxla)l
ORelx(R] O Relx(g)]
O Im[xR)] O Im[x(q)]

il Select none Invert

Selectevery ||2 |thstartingat# |1

" Select matching Match case

Import selected data

Cancel




NEXAFS(XANES) A XY ~ LD TR

— — / \
« ET—ARICUEAND
« ENRREBHEZ Emin -50, Emax 100 129 3 ~ o
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[Z] AthenalPlot.1] L~ — o x
Flezreaaald ?
athena_FeO-insitu
16 T | T T | I T
14 | 270C.0000 —— ||
1000C.0005 ——
—~ 12} 1690C.0010 —— |
Ll
3 1NN Y =t
>
g 08r 4450C 0030 — ]
N 5140C.0035
T %6 5820C.0040 — [
€ o4l 6510C.0045 — ||
o 7200C.0050 ——
< 02t 7890C.0055 —— |
8590C.0060 ——
0 9000C.0063 —— |-
_02 | | 1 | | | | |
7080 7100 7120 7140 7160 7180 7200 7220
Energy (eV)
7162.18, 1.90687




Linear Combination Fitting ®% YA [B#] (1) 4

[27°C(FRRI) & 900°C(FRRE) DBEANRYT MILDIEFIREEDY,
HEEPOKRBEETH%YT DEEL TLNSDH]
% Linear Combination Fitting (LCF) ICX YBAS M IZT B,

« [Main window] — [Linear combination fitting] IZ9 %

. 4450C.0030 DRRY FLDH (DEY . BHF—42) 2 LT
LCF 1T 1=®IZ. AAXRT MILDEARIZEYV ) v LTEBRRIESES
(Standards TERALE-WARY FMLEZEBERREESE TS &,
FDANRY kL% Standards & L TEIRTELWV=6H, EFE!)

« Standards® 7@ Standards T. 270C.0000 & 9000C.0063 #:ERT 3

athena_FeO-insitu Save ‘A‘ U ‘ | ‘ 270{.0000
' : : v| 1000C.0005
lLinearcombinatinn fitting V] 1690C.0010
- _ Fitting space izzogzl ;

i 2l - oC.
Fitrange: |-20 |®| to |30 @‘ @ rormu(B) O derivp® Ox(K et o0
andards Fit results Combinatorics Sequence 100 005
Standards Weight E0 FitE0O Required 5820C.0040

[“] 6510C.0045
| [270C.0000 V| 93 oooo | L A | 7200C.0050
2: || 9000C.0063 v|l 05 oooo |00 [ [ 7890C.0055

[V] 8590C.0060
= .Nune |l o 0 ] O ] 9000C.0063




Linear Combination Fitting @M% YA [E#] 2) 4

« Fitting space T norm W(E) [C@MFTWLNTINS Z & 2HERT 5
(Ehic&Y, BERIELEART F)L(p.18) IZx LT LCF B TZ B)

o Weight DIENFERNTHDSIZ LZMHERET H (BE! 5MEIF 05T D)

c TAVYTAVIETODEHELEZA-MESIL, Fitrange ZEE T 5
(KD -20 & 30 1F, EOMNLDHEMMETH S)

« [Fit thisgroup] Z&EV ') v 95 &. 4450C.0030 O LCF A fTHhnd

athena_FeO-insitu Save l?]F[T‘ [ 270C.0000

_ 1000C.0005
.Linear combination fitting _ 1690C.0010

2390C.0015

Fitting space
Fit range: | -20 to . 3080C.0020
9 ©] ‘E O] ® norm p(E) | O deriv u(E) O x(k) 3760C.0025
. . : ¥ 4450C.0030
Standards  Fit results Combinatorics Sequence 514000035
Standards Weight E0 FitE0  Required 5820C.0040
6510C.0045
1: 270C.0000 v | 0.5 o000 | O " 7200C.0050
2 9000C.0063 ~ | 0.5 0.000 D I:l 7890C.0055
3: 0 0O 8590C.0060
* |None vio 0 9000C.0063
4 'None vl o 0 O O
5 lNone v“ 0 ” 0 “:I L] Vv E ‘ k | I
Options Actions E ‘ k |
[]Plot weighted components ' Fit this group ' Plotting k-weights
[]Plot residual

n ™ fa



Linear Combination Fitting @M% YA [B#] 3)

e T4 vT a4 UTRIZEHENS Actions @ [Save fit as column datal]ZzZ&Eo Y v &
T5E. T49TAVIHRRRTIRANT—E2ELTRESINS

« Options DEFFBRFZRICA ZTANS LT, TREDHEENEMEND

> Plot weighted components : Weight D {E % E# {1+ L = Standards @
BARY FILDBNT S TIZRIREND

> Plotresidual : (LCFCABMINTFE=ARYT kL) — AIEART ML) DELBIZE

To=1DEEAARY ML (residual) BT S TIZRTEN B

> All weights between 0 and 1 : Weight D&% 0~1ICHIEBL T2 v Ta 25
> Force weights to sum to 1 : Weight D&M 1125 K SIZHIBRT S

Options

Plot weighted components
Plot residual

All weights between 0 and 1
Force weights to sumto 1

Actions

Fit this group

@ Athena

Add a lInear term darter eu

[C] Al standards share an E0O

Add noise |0 to data

Fit all combinations

Fit marked groups

Save fit as column data

[Plot.1] — O X
Bleraaala?
14 .
4450C.00p0 ——
12 LCH|fit —— [
residyal ——
1k 70C.00p0 —— H
901 & b‘
08 s
]
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0

-02

7135.63, 1.48285
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Energy (eV)




Linear Combination Fitting ®% Y5 [##] (1) >5°

BRT—RIH LT IAYvTA VI ETIAEIUTOEY TH 5,

« TAYTAVITETNEWNWTF—R2ICUEANS

 Standards @ Weight DENFERTHSZ &R (FE! SEIEL 05T D)
 [Fit marked groups] X2 1) w99 5%

athena_FeO-insitu Save [ A \ U ( | } 27oc.oooo
: —— ||| |1000C.0005
%Linear combination fitting v 1690C.0010
Fitting space 2390C.0015
Fit range: | -20 ®| to |30 @] 3080C.0020
= : ® norm p(E) Oderiv () O x(k) 5760C.0025

: : : ¥4 4450C.0030
Standards  Fit results Combinatorics Sequence

Standards Weight E0O FitE0O Required ‘
I -
1 | 270C.0000 v|os o000 | O A
2 | 9000C.0063 v| os o000 |00 O
, 3
3 'None v 0 0 D D -
4 None vl 0 0 D D
5: ‘ None vi o0 0 l:] D V) E ’ k w
Options Actions E ’ k
[[]Plot weighted components | Fit this group ' Plotting k-weig
[]Piot residual
[ All weights between 0 and 1 Fit all combinations Oo O1 |
[V Force weights to sum to 1 - -
Add a linear term after EO Fit marked groups Plot in energy




Linear Combination Fitting @Y A [#E#] 2) *

« SequenceZ JIZT 4 v T4 VITHERMIREREIND

« [Plot components from fit sequence] ZEY 1) v T 5 &,
249 TAVIHEENTS2I2TAY END

 [Save fit sequence report as an Excel file] ZE2 ) v 9945 &,
T4 9T 4 VTHRBEOBIEN Excel 7714 ILE LTRESNS

Standards Fit results Combinatorics Sequence

Data R-factor Red. chi-sq... 270C.0000 9000C.0063
270C.0000 0 0 1.000(0.000)  0.000(0.000)
1000C.0005 2.47e-005 5.3e-006 1.000(0.000)  0.000(0.000)
1690C.0010 0.0002007  4.26e-005 1.000(0.000)  0.000(0.000)
2390C.0015 0.0006755 0.000142 1.000(0.000)  0.000(0.000)
3080C.0020 0.001185 0.0002473 0.972(0.006)  0.028(0.006)
3760C.0025 0.0019122 0.0003965 0.858(0.007)  0.142(0.007)
4450C.0030 00028176  0.0005889  0.697(0.009) 0.303(0.009)
5140C.0035 0.0037237 0.0007904 0.561(0.010)  0.439(0.010)

LCF fit of 1000C.0005 as flattened mu(E) from 7101 to 7151

Fit included 175 data points and 1 variables, and approximately 0 measurements
Weizghts sum to 1: ves

Weizhts forced between 0 and 1: ves

Overall el shift used: no

Noise added to data: 0

R-factor = 0.0000247

Chi-square = 0.00092

Reduced chi-square = 0.0000053

Plot components from fit sequence

Save fit sequence report as an Excel file

27 o000GEIHDRD0 P73 SHE2 R HHS NG SMAGNE RS HEEEIE D 0|
> data sets

(5] Athena[Plot.1] — O X
OF ez @aaala ?
Fit sequence
1 1 1 1
270C 0000
9000C.0063
08
o
S 06
| =
o]
Qo
€ 04
o]
(&)
02
0

5.70834, 117775
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~ NEXAFS(XANES) A XY KL FEH A ~

hik (—8RER) ITxXLT

[i5$ 5 FUVE % (CEY: Conversion Electron Yield)] &

% 3% (FY: Fluorescence Yield) | D RIEFEIE Z Cu KIRULEHXAFS TITLY,
OEOESARDENCE TS CuUDILEREZBRSMZT B,




RERK M

CEY & FY @lﬁlﬂ%iﬂuiﬁﬁa‘- WA

7Y EWD AT
SOFXCEBLT SN

FRALIEAMT VT WA 5 (—BRER) 2 h—ARoT— T TEEICAET L 1=,

Fy oN\DEFTHEETRIULED LR, EBEB/ANYFRIZCEY LT,

« BEHARELT, HeHh A ZF ¥ /\HNIZT7O—LT=,

o WHFZEDBHIFIE., a2 F) T FiEHEE (SDD: Silicon Drift Detector)
A=,

« mEADHEFMAK2” &L, ABTH

« GAITEEERE 1sec/point ELT. ATV TREFUD mﬂﬁ
Cu KIRULImXAFSEITE Z1T o 1=,

- 1ZHEHH CuFoil, Cu,0. CuO IZBE:BETHIRE L1,



orj 7 7 1 JLD B H

« athena_Coin.prj Z74 JILO U v U9 5

[Athena: Import from
Athena project file] @
Plotas (X W(E) IZ ® DFEF

[Selectall &V 1) v o9 5

[Import selected data] %
E7Vv09%

TED/INTA—EZET—2 (TR
LE=ARY MILARREESN S,

E0O - 8978
Normalization order — 3

Pre-edge range
— -160 ~ -60

Normalization range
— 115 ~ 655

Athena: Import from Athena project file - X

CuFoll
FY_Coin
CEY_Coin
Cu20
CuO

Data group title lines

Plot as
@ p(E) O xlk)
OB  Olxa)

ORe[x(R] O Relx(q]
O Im[x(R)] O Imlx(q)]

' Select all Select none Invert

Select every th starting at #

| Select matching Match case

Import selected data

Cancel




NEXAFS(XANES) A R4 )LD ELES A% (1) >

BARYG FILDOFHZERAOT KT 5=HIZ. Athena®DF 5 TRTRD
REEZFHZEZLUTOLSIZEET S,
« &T—ARIZTAEAND

o [Stack plots] @ Increment % -0.5I2LT. ARYT FILZREAHAERT
RTT D (p.24)

« [Plotin energy] T. E MR &E % Emin -30. Emax 80 [ZF %
« RABIZET S ITDHNRTT S (p.26)

[E] Athena[Plot. 1] - O X [ Athenalplot.1]

O X
OD@&|esreaaaly ? O ecza@aaaly ?
athena_Coin athena_Coin
14 T T T T I 15 T
| I CuFoil ——
ol FYCI(JJI:)?rlll | b FY_Coin ——
i CEY_Coin —
— AN CEY_Coin —— ] —_ =
(11 1+ \/— g Cu20— = w 05 Cu20 ——
E 7 CuQ —— Z N CuQ ——
x 08 H X
o gel 0 =
8§ osf - g
E 04 . E 09
o S /\__x ]
c 02 = c / —
0 4 A5 [/ i
_02 1 1 _2 ,——1'/ 1 |
8800 9000 9200 9400 9600 8960 8980 9000 0020 9040
Energy (eV) Energy (eV)

9504.32, 157290 9052.37, 2.14




AR MILEZEITAHAESDFIERDH (1)

normalized Xp(E)

BE]FY (Z BN (2L Y
ARG FMILREATLNS !
GLBE EAY DFIKIED)
=>EEMLETMIEITHT .
EHEMAZE@EICEDHS !

e=4=p=10 )

« ARG MILEKRDIIK

Post-edgelZx 9 %
7 PR O S B T =
- BFHMLGE—IPREE
DI RIILF—E
(G YIZKWMEEIE
— R LTHB)

=

15 , | | | |
1 -
CuFoil
05 -
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0
=E=1):3) S
Hy
05 F -
-1
-15
Pre-edge | [ATJf k54> i  Post-edge
9 —> el D D | .
8960 8980 9000 9020 0040

Energy (eV)

FY Coin = CuFoil, Cu20
CEY _Coin = Cu20, CuO




NEXAFS(XANES) A R4 )LD ELES % (2) =

BARYG NMILBAEL ST-IREET. NEXAFSARY M LD ELLLET 5

« ©T—RIZUEAND

* [Stack plots] @ Increment % 0 IZL T, AXRY FILEZERTEE (p.24)

« FELEWARARY MILDHAZET S TIZRRIEDH=0HIC,
G2 7h6HEELEWARYS MLOERET (BN Z2ED ) v I T3
@ FY_Coin, CuFoil, Cu20 &R (pSIICHKRKLI=T S TERTR)
@ CEY_Coin, Cu20, CuO #FRR (p60IZ KL= 5 I7%FRTFR)

1 1 | 1
8960 8980 9000 9020 9040
Energy (eV)

9090.64, 1.23155

L - 1 1
8960 8980 9000 9020 9040
Energy (eV)

9071.77, 1.40458

[E] AthenalPlot.1] [E] AthenalPlot.1] - O X
O& cza@aaaly ? D& cezaaal iy ?
@ athena_Coin @ athena_Coin
14 ; . . ; 14 ' ' ' ' CuFoil ——
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S 04f G 04f
= o
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AR MILEZETAHESDIFERDH (2) >

14 I | | | I

@ FY_Coin 458807 E—4 713 L|
A

12

-
|
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CuFoll
Cu20

08

06
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f
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0 1
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Energy (eV)
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AR MILEZETHESDIERDH (3)

08

normalized xu(E)

04

0.2 -

1 | |
8975 8980 8985 8990

8960 8980 9000 9020 9040
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eapisest Plot Help
<. |Absorption: periodic table of edge and line energies
Absorption I‘ E’
3 L | Be | [B][c][n][o][F |[mel] | — .
Formulas ;‘a \i MGNI i: 7Si7 [ Vp | e = VAI’ } E% ég*R

-,

| Ge ‘ As \ Se ‘ Bri‘_
lon chambers

K |[ca][ sc|[m |[ v |[cr|[mn][Fe][coll mlf

R [ st [ v |z | w0 |[mo|[Te|[Ru [ Ry [ PaTRa T ca | m |[sn| s [T 1 | X

cs|[Ba [La | hr| Ta | w | Re|[0s| ir |[Pt| Au| Hg| T [Po| Bi |[Po| At| Rn|
Data S l — —_—— T ———— ———— = = = = = — = == = e = = _
Fr | Ra | Ac || Rf || Ha |sg | Bn| Hs| Mt |[Ds | Rg [cn  Nn| A |[Mc | v | Ts Og
A |5 | (=l (Rl [Seemal =2 ] | (IEE] | || | L] L
- Lanthanides [ jca] | [[iBel ] [Indl ] [1m] | [ism || 1wl | [iGal | [ b1 | [ fovd] (1ol | [REr]| | wm | [ ivel | [l |
Transitions o e — : . — - ! : - :
@2 Actinides | h || pa || U || Np | Pu | Am |[cm || Bk || cf || Es | Fm | Md || No || Lr |
Edg'e:der Element data Absorption edges Fluorescence lines
k Property  Value ‘ Edge Energy ylch) A~ Line Transition Energy  Strength A |
Line finder Name Copper | K 8979 1.78 Ka1 K-L3 80463 05771
e Number 29 L 1096.7 491 Ka2  K-L2 80267  0.2943
S s Weight  63.54 amu L2 952.3 1.22 Ka3  K-L1 78823  0.0003
e Density ~ 8.94 g/cm*3 L3 9327 060 Kb1  K-M3 8903.9  0.0840
{; | M1 1225 251 Kb2  K-N23
F and F* | M2 77.3 1.88 Kb3  K-M2 8901.7 0.0435
o Filter El | M3 75.1 1.89 Kb  K-N45
;}f . | M4 5 0.17 Kbs  K-M45 8974  0.0008
Configure Plot filter IMs 5 016 Vv Lal  L3-Ms .

HICXHR
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Hephaestus Plot Help
< Edge finder: ordered list of absorption edge energies
Absorption
Element Edge Energy (eV)  Wavelength (A) ylch) (eV) ~
hJ Gd L1 8376 1.48023 0.88
Formulas Dy L2 8581 1.44487 4,47
Tm L3 8648 1.43368 4,12
Tb L1 8708 142380 1.33
lon chambers | 1, L2 8918 1.39027 455 T * ) l/ _#“ —_—
& Yb 13 8944 138623 420 Target energy
D:ta Cu K 8979 1.38082 1.78 | 6978 ] é )\ jj l/ 'C
P Dy ] 5046 T.37060 185
{o) Lu L3 9244 134124 4.28 | P i [Sea rc h] %
Trancitions Er L2 9264 1.33834 463 -
e Harmonic
Ho L1 9394 1.31982 2.43 1:$ 'd—
L). Hf L3 9561 1.29677 437 ® Fundamental
Edge finder Tm L2 9617 1.28922 4,72 (O Second
T Zn K 9659 1.28361 1.96 O Third
Er L1 9751 1.27150 3.05
Line finder Ta L3 9381 1.25477 4,47
G Yb L2 9978 1.24258 4,82
Standards Tm L1 10116 1.22563 371
W L3 10207 1.21470 4,57
-F Lu L2 10349 1.19803 4,92
F'and F" Ga K 10367 1.19595 215
e, Yb L1 10486 1.18238 4,40
% Re L3 10535 1.17688 4,69
Configure HFf L2 10739 1.15452 5.03 N
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Hephaestus Plot Help
<y Line finder: ordered list of fluorescence line energies
Absorption
Element Line Transition Energy (eV)  Wavelength (A)  Strength ()
D. Er Lbeta2 L1-M3 7939 1.56171 0.4713
Formulas Tm Lbetad L1-M2 8026 1.54478 0.2012
Cu Kalpha2 K-L2 8026.7 1.54465 0.2943
Ir Ll 1301 £041 154190 00037
bon chambers ] 77 Kalphat K-L3 B046.3 1.54089 0.5771
'wn T Talphaz M2 TGS T.E3294 00827
T Gd Lgammaz  L1-N2 8090 1.53256 0.0932
e Tb Lgammal  L2-N4 8101.5 1.53029 0.1432
Tm Lbetat L2-Ma 8102 1.53029 0.8323 T ;"7\ )l/ #_‘ S
Gd Lgammaz  L1-N3 8105 1.52973 0.1306 Target energy
Hf Lnu L2-M1 8138 1.52352 0.0181 | [eoss ] % )\ j] L/ 't'
Ta Lalphat L3-Ms 8146 1.52203 0.7414 :
Tm Lbeta6 L3-N1 8177.1 1.51624 0.0086 ‘ =1 | [Sea rc h] %
Er Lbeta2 L3-N4,5 8190.4 1.51378 0.1510
Tm Lbeta3 L1-M3 8231 1.50631 0.4678 1:$ T
Ni Kbeta3 K-M2 8265 1.50011 0.0432
Ni Kbeta1 K-M3 B266.8 1.49979 0.0834
Pt L L3-M1 8268 1.49957 0.0028
Yb Lbetad L1-M2 8313 1.49145 0.3034
Ni Kbetas K-Ma,5 8329 1.48858 0.0008
F' and F" W Lalpha2 L3-Ma 8335 1.48751 0.0823
e Tb Lgamma2  L1-N2 8385.6 1.47854 0.0931
% W Lalphat L3-Ms 8398 1.47635 0.7379
Configure Yb Lbetal L2-M4 8402 1.47565 0.8309 hd
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