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o KREEMAND Demeter [ 64bit M Ver. 0.9.26 T3, 7£8E. Demeter D/A\— 3 VI,
MERF., EEFSNBAREENHY FT,

« Demeter DA VA F—I)LEZEDFHMOEERIE., TERURLOEBE#Z ZES LY,
https://www.aichisr,jp/content/files/BL5S1/Demeter_install_data_reading.pdf
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http://bruceravel.github.io/demeter/documents/Athena/index.html
http://bruceravel.github.io/demeter/documents/Artemis/index.html

Athena DFARY =2 7LD BARGER (ERL : ;B KFE BEETRE)
https.//www.apch.kindai.ac.jp/laboratory/asakura/personal/ja/others/aug/index.html

Athena, Artemis DF 31— b 7 )L ({ERL : i KXF HEBITELE)
https.//www.apch.kindai.ac.jp/laboratory/asakura/personal/ja/others/dtj/

Athena DA VR F—ILAFEZELIUVT—2DEAEH p2OURLER L)
(#ER : AichiSR BL5S1, BL11S2 #H%#)
https://www.aichisrjp/content/files/BL5S1/Demeter_install_data_reading.pdf

Athena DEFZEEELNA (YERL : AichiSR BL5S1 $H4F)
https://www.aichisrjp/content/files/BL5S1/Athena_utilities.pdf
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[ Main window QLA ] THWAT—4
e Cu-foil.dat

¢« Cu20.dat

 CuO.dat

 CuO-EXAFS.dat

[FeORL v FOEFRARKRPICHE [T Bin-situlZAEER | OT—4

« athena_FeO-insitu.prj

MEEICHT HEMBFINEE L HALEORFAE] OT—4%

« athena_Coin.prj

¥ EEET—4 [d AichiSR BL5S1 THRE L FE L 1=,
X datT—2 DKL 98097 +—< v bk (p.8) TY, AichiSRBL11S2, BLEN1 %
IE.|7__\\_9 ﬁ?:_r—t_@d_o

X LET—2IE. UTOURLD TEHT—4% (ziplX)l [2HY FT,
http://titan.nusr.nagoya-u.ac.jp/Tabuchi/BL5S1/doku.php?id=tsukada:text-tsukada
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XAFSEEHTY 27 b x 7 Ifeffit Z#IDETHEHFNPT VKL DI,
Bruce Ravel EETAGUI DY 7 b x7ELTHELEZTD

Athena (77T7)

~a o IRUNIEITEEXAFS (XANES, NEXAFS) A R4 kLD &FENIE
xﬁ‘ « ArtemisCTEXAFSARY MLEFENT 50O DFHIRD
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Demeter DA > A— K

- ZEHRTIX, LLTFD PC & Demeter ZHWNTULVS,
PC: Windows10 (64bithR)
Demeter : 0.9.26kR

 Demeter [FLLTFD URL M 7)) —THAHOVA—KTES,
https://bruceravel.github.io/demeter/

- XFbITxtE E LT, Demeter & 0.9.25 LIED/N—2 3 VI
BT H_ &,
ZCPU 23 LT=&FhRIZLLTDEY T ﬁ;é(zozz%ﬁ ZEL%E)O
32bit — 0.9.25kR %)
64bit — 0.9.26}R e

xR (&%
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D—&FETIZH S TEarlier packages] M5
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75454 2 (PFBL12O)DE L

T304 0FHMLT, AthenaTT—R &AL DEHESI1TT 5,

@ [Main window] &% ') v % L T [Plugin registry] Z:&iR9 %

@ [PFBL12C : Photon Factory, SPring-8, SAGA, and Aichi XAS Beamlines] [CA % AN 5

@ ET® [Return to main window] Z&E2 ) v . £ LI, ZL® [Plugin registry]
Z [Main window] [CEEB LT, 2412042V FDIZES

E Athena [XAS data processing] Athena [XAS data processing]
Eile Group Energy Mark Plot Freeze Merge Monitor Help File Group Energy Mark Plot Freeze Merge Monitor Help
<untitled> Say <untitled> Save
Main window Plugin registry @
Main window
E?"bfztet data (] 10BMMultiChannel : the APS 10BM multi-channel detector
ign data

Regin data []B18: Diamond beamline B18, Core XAFS
E'?g“tf:;”d truncate data []BL8Ar: SLRIBLS (correct for Arin 10)

mooth data X
Convolute and add noise to data [1BM23: ESRF beamline BM23
Ee; on;ol utedata [JCcMC: APS 9BM (CMC-XOR)

elf-absorption correction .
Multi-electron excitation removal []DUBBLE: the DUBBLE beamline at the ESRF
Copy series [CJHXMA : the HXMA and SXRMB beamlines at the CLS
Dat. ti
e CJLNLS: XAS beamlines at the LNLS
Linear combination fitting [JLytle: the Lytle database file stored by encoder value
Eg:lf'fﬁ’g::mp"“e"“ Bnslyse | PFBL12C: Photon Factory, SPring8, SAGA, and Aichi XAS Beamlines @
Log-ratio/phase-difference analysis [T1SPFC . FSRF SPE( farmat
Difference spectra
File metadata LAULUIITIHIL STLUUI G PIUYIN TEyisuy

i e

® Return to main window @

Click to select. Right click to post a menu. Drag and drop to add data.
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— A fizxX (AichiSR 551/ 11S2 / 6N1)

9809 9809 AichiSkE BLbSTL VAN *
S — | 170BT5-Cu0-2  17.06.15 12:50 - 17.06.15 12:524 %g’%?q?%*ﬁ
=1 @
Ring : _1.7 GeY 0.0 md - 0.0 mdt
. Mono : | Si(111) D= 3.13553 A Initial angle= 13.15937 deg!
Ay AER 1 BLESI Aux input ( 7) Repetition= 1 Points= 44471
Param file : DUMMYNAME.orm  energy axis (2) Block = 1L
1
Block Init-Eng final-Eng Step/eV Time/s Mum 4
] 8684.36 10084.36 0.37 0.02 44481
|ORTECC 0) _ NCH = 44
Anglelc) | |Anglelo) timels 1 2 34
Mode 0 0 ] f 24
Of fset 0 0(17026.100 12038.000 9392.3004
F—AaE 13.15936(]13.15941 0.0244 | (14815474 45922662 74620881
R 13.15894 [ [13.15898 0.0244 1114815474 45922662 74620881
13.15853[]13.15856 0.0244 | [ 14809274 45305662 74615781
13.15811(]13.15815 0.0244 |[14795474 45869762 74562681
L 12 1R7E0 12 1RT774 N nNoAad 1A7Q007 A ARQQR2ED TAR2T90
AE AE 9 Al E BERHEBFDIERHEE
(FB7R1IE) (EAME)  BFfE
d[A] £0[deg] I 5> ASXEDIRILFX—E [eV] ZHEHT S, [F551 0 0BHRE]
E: ASIXEBED T RILFX—[eV]
12398.52 _
= _ d o ItFE RO FEER [A]
2d - sinf

DHIERICTHT DASIDEHFE (AR DAE) [deg]




Athena T T—4

= AE®E (551/11S2/ 6N1)

[Energy]
energy_attained [C@MMFNTULND Z & #HEET 5,
|

AEANE S TVONERHERT Do (0LITDRIDEFIE

FUALIZRERENS -0, KR (kidgz)EEGE > TWLWTHRELLY, )

Athena: Column selection
[ Select range l Clear numefator Pause plotting . i 9809 AichiSR  BL5S1
' ' |t 170815-Cul-2 =15 12:50 - 17.06.15 12:52
energy_requested energy_attained|timgi0 i1 6 t Rinz: T eV 0.0 mh - 0.0 mh
Energy O @ O00 Momo @ Si{111) D= 3.13553 &  Initial anzle= 13.1
Numerator [ ] ] O OO ﬁ BL5S1  Aux input  ( 2)  Repetition= (]) Points= 44¢
. Param file : DUMMYNAME.prm  energy axis (2 Block =
D t V]
Eporinatng Ll L) oMo t Block Init-Eng final-Eng Step/eV Tine/s
o N i 1 8684.36 10084.386 0.31 0.02
ﬁﬁ;ﬁ - z E A*L 6 f ORTEC( 0) NDCH = 4
I IR A == =L t Angle(e) Angle(o)  time/s 1 2 g
HILE EFIWREE - AThg)) e ) ; , : :
I it Offset 0 0 7026.100 12038.000 9392.30(C
Natural | Invert Multiplicative constant t
ENaturallog | [Jinve E  enersy_requested energy_attained time 0 il
S S S T 8684.437 8684.405  0.02 14315474.000 45322662.000 7
e 8684.710  0684.884 0.02 14815474.000 45322662.000 3
Data type |H(E) o Energy units (€Y Replot 8684.975  8684.956 0.02 14809274.000 45306662.000 7
- - 8685.248  §E85.222 0.02 14735474.000 45883762.000 3
Energy | kjdqz.energy_attained | | sess.fe0  8885.438  0.02 14799874.000 45895362.000 7
= 8685.786  0B85.747 0.02 14785974.000 45853362.000 3
E o . B .
HE) | In(abs( (qdqzio)/ (kdazi)) | N | | Gese.dse 9696.008  0.02 14796974.000 45679562.000 ]
- 8686.331  0BS8E.266 0.02 14795174.000 45839462.000 3
Preprocess Rebin Reference 8686.597  0E8B.HA2 0.02 14811674.000 45362762.000 7
Rimport referench channel 8686.869  0BB8E.798 0.02 14808274.000 45346762.000 7
: ’ 3687.141  8687.077 0.02 14820774.000 45334862.000 7
enery_requested energy_attained time i0 i1 6 407  88387.3568 0.02 14833574.000 4e038562.000 3
N 0 - 0 = ooo 8687.8 8647.628 0.02 14833074.000 46038362.000 3
EEstos 8687.952 894 0.02 14837174.000 48056362.000 7
Denominator [] O O ooo 86988.218 8688, 0.02 14852374.000 46109662.000 7
8688.431  8888.420 > 14833874.000 46086862.000 3
) 8688.764  BE85.688 0. 46110082.000 3%
Replot reference| | [“]Naturallog [ Same element 8689.030  8688.952 0.02 46131762.000 7
: 8689.302 8B89.224 0.02 . 46158662.000 3
) 8689.570  B8E689.497 0.02 14847374.000 1
OK cancel About < LLLLEGRE] AANA AN LT ddArdnT e Aan -

[Numerator] (%F)
[Denominator] (53 5)
ADOHiEIXBLETEL S
=8, FIFHL-BLTHE
95,

BiBETRET 58,
1 AEIXEDBE
[ BBXEEDEE
1 SRR EL
t: AAEDES
EFBE, I,
ut = In—

I
ERE B, [Natural

log] [CAZAND,
(RAEEEEFINEED
EXIE p.11 SER)

[Data type]

WE) : EXAFS% 24T eI HE
xanes : XANES (NEXAFS)
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— A #2370 (AichiSR 1N2 / 7U)

Ernergy ( eV 1 || PA1 Current [ A ) P42 Current [ 4 ) PA3 Current (4 ) PAS / P42 CHZ
h . 099977E+2 9.292032E-13 4 .8h9044E-12 1.090315E-12 ?.243888E-1 0.000000E+0D 1.378800E+3
Ho111293E+2 7.448602E-13 4. 741611E-12 1.100047E-12 Z.319973E-1 0.000000E+0D 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 .BbG7888E-13 h.332687E-12 1.462025E-12 2.743317E-1 0.000000E+D 1.432800E+3
h . 16h469E+2 3.012612E-13 h.381720E-12 1.336290E-12 2.483017E-1 0.000000E+D 1.4726800E+3
h o 18R200E+2 1.680189E-14 h . 423747E-12 2. 146146E-12 3.966943E-1 (0.000000E+D 1.495800E+3
h L 2050717E+2 3.127380E-13 h . B46456E-12 1.221610E-12 2. 163499E-1 (0.000000E+D 1.523800E+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 h.990714E-12 1.508014E-12 Z.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 -1.389782E-13  6.10H8624E-12 9.444318E-13 1.533511E-1 0.000000E+0D 1.638800E+3
h . 296032E+2 -2.183201E-14  6.312934E-12 1.646090E-12 2 .B07488E-1 0.000000E+0 1.656800E+3
h . 298977E+2 -4 .081013E-14 6.104916E-12 1.08bGRBE-12 1.763883E-1 0.000000E+D 1.643800E+3
H.3019T0E+2 -2 480068E-13  6.521838E-12 1.043713E-12 1.600336E-1 0.000000E+D 1.655800E+3
h.304251E+2 -1.802703E-13  6.30757BE-12 1.796430E-12 2 .848052E-1 (0.000000E+D 1.G65800E+3
h o 306427E+2 7. 244080E-13 6.605482E-12 1.275100E-12 1.930366E-1 0.000000E+0 1.675800E+3
. 308507E+2 8.15B3B0E-14 6 .460856E-12 7 . 386447E-12 3.693701E-1 0.000000E+0 1.687800E+3
h.310486E+2 -1.080321E-13  6.518541E-12 1.447931E-12 ?.221250E-1 0.000000E+0 1.716800E+3
h.312479E+2 1.0858h8E-14 6.590032E-12 2.27h820E-12 3.453428E-1 0.000000E+0D 1.744800E+3
L 21 4ART1CLY 1 a1 ac_12 = PRRENEEE_17 1 =R1RReC_17 AT e e Y I | [N AR TR TR AR =Ny 1 7odA0nncL
AFXEED BEBRHBFDIEETHE
TAR)LF—

\ 2 » — 'S =
AichiSR @ BL1IN2 & BL7U [(EEIIFRFTHHA LTSI E—LTAI U THY.

AE TIEE<C AFRXBOIRILEY—[eV]I BNT—2FE LTRESINTILS,

— Athena D 7545 4 > (PFBL12C) IZDLVT.
EY - HIDOELLDRETET—E DFEAAHDTHE,




[5%&] Athena THDT—

[Energy]
112@ BFLNTWSZ E%HEET 5,

Athena: (olumn selection

3

(1N2 / 7U)

11

[Numerator] (%*F)
[Denominator] (5 5)
ADOREIXBLETEL S

Selgct range Clear numerator Pause plotting Enerzy { e¥ 3 Pal Current © & ) Ent (& ) ~ T— &) *lj% L, T BL'C EE
5. 19999 4E+7 2.998954E-13 E-12  1.102473E-12 - At
112 3 456 7 8 9 10111213 141516 17 |5, 111353E+2 7.3408 4.700411E-12  9.5B38ETE-13 -a—é
Ener O0000000000O00OO O |5.127685E+2 “TTA178E-13  4.968444E-12  1.235794E-12 o
Azt ISR I O AR ittt oo e
. . + . - . - . -
Denominator [ILILILI LI DO D DUOODDODUN " orisrie 1 asseaie-1s 5.4517726-12 1. 105909612
5.204993E+2 -4.082468E-13  5.907284E-12  1.740853E-12 ﬁjlé:f t %%uxnglj:
A %%7 5. 22495 4E+2 5.904348E-13  6.023274E-12  1.36222RE-12 y; == N
/ 5,24497 1E+2 -3, 504532E-13  BLOBIG3TE-12  1.334265E-12
r 5 |5.2B493BE+2  1.114851E-13  B.2B2877E-12  1.B9G745E-12 . )\%—J- !f‘% gﬁr#—
5. 279202E+ -7.295378E-18  G.1BOZTEE-12  1.212695E-12 IO . k X"’ 0) =2
- 5.288317E+2 1.409968E-19  E.G2EOS9E-12  1.888714E-12 = = =
WGl | i) e |:| 5.295039E+2  9.918862E-14  6.363207E-12  1.351082E-12 l ﬁit*=|'0)1ﬁ _’Fgﬁﬁg
Save each channel as its own group |3+ 299003E+2 -2.039202E-13  B.247218E-12  1.774751E-12 ,Ll . %? WJ‘IR1$*Z&
5. B01391E+ -3.853236E-14  G.GBETREE-12  1.381880E-12 A [v) 7N
Data type Energy units |8V Replot 5. 304219E+2 22R0478E-13  B.B1IT04E-12  1.234624E-12 =t e
5. 306422E+2 -1.GG0959E-14  G.O52639E-12  1.53G071E-12 t Eit*:l—O)E é
E”E'9Y|1-fezhj-1 | 5.308514E+2  2.227687E-13  B.530907E-12  1.483748E-12
. 5. 310432642 -4, 181138E-14  B.3924B1E-12  1.390592E-12 B A N ~
WO | (yezhj.10)/ (1) | I6.312479E4  5.045408E-13  6.634331E-12  1.212898E-12 & L, T:iﬁ = & -t_-) L)
5.314518E+2 -5.22G344E-14  G.GO5EBBE-12 1.BO070EE-12 .
Preprocess | Rebin | Reference 5.316501E+2 -1.387487E-13  B.5B6510BE-12  1.750B40E-12 %E;f :E,
[Jimport riference channel 5.3 18504E+7 4578885614 B.TIB327E-12  1.3BG481E-17
B, 3205G0E+ 1.102655E-18  B.7E7S24E-12  1.382843E-12
15 3 405 B 7T 8 0 1011131214 15 16 | |5-322810E#2 -1.579381E-14  G.B71872E-12  1.230921E-12 I .
. . 5. 374493E+2 -1.836309E-13  6.O1B2TIE-12  1.879491E-12 t o — ((i (il:l:ﬁ'])
umerate 5. 37ER15E+? -1.403883E-13  B.784107E-12  1.302251E-12 [,l
Lenominator B, 378507E+ -R.0B2882E-14  B.T14885E-12  1.B44267E-12 IO
< > 5. 330469E+2 -1 11B9B5E-13  B.B21807E-12  1.BS7424E-12
5. 332509E+2 -4,910929E-14  B.747433E-12  1.E7G509E-12
Replot reference | Matural log /| Same element h.a34h24E+2 B.T99829E-13 B.772983E-12 1.BR270RE-12 t i-u— é T: &) [Natu I"al
5. BAE49TE+? 8. 422500E-18  B.B77484E-12  1.2B1981E-12
5. 338494E+2 §.586742E-14  B.B4IT93E-12 1.730882E-12 Iog] 0) Z j& %T o
| OK | | Cancel | | About | RS PoTAmnINT en e nesenrandrronnis oo

n'f%i‘t?b\éo’CL\%ﬁb\’&ﬁ’EwTéo BMEFEDRIDEFIL
S VA LIZREREND =80, AE(yezhj)EERHE > TULWTHEREALY, )
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AthenalPlot.1] - o
O ecszeaaalr?
CuO-EXAFS.dat in energy

7 DFFE 7T XERBA X DA

Athena[Plot.1] -
O3|lczeaaaly ?

CuO-EXAFS.dat in k space

T
CuO-EXAFS.dat ——

04

T T T T
05+ CuO-EXAFS.dat ——

06
07 F
08+
09 -

XW(E)

A
11
d2F

K xk) (A%
d & M o N &2 O ®

Q34 1 1 1 1
8800 9000 9200 9400 9600

Energy (eV)

233479 . 10.8870, 10.7604

e XAFSA ARG KL
« XANESRA A% k)L, NEXAFSA RS k)L
(RTRTHAIRILT—EHAINEL E F)

Wavenumber (A7)

o EXAFSIRE)
¢« EXAFSAR%Y KL

L]
............................................................................. ' E E N EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
L]
[E] Athena[Plot.1] - a % . [E] Athena[Plot.1] - o X
R OXzseaaly ? : q OXzseaals?
L]
CuO-EXAFS.dat in R space . CuO-EXAFS.dat in g space
9 T T T T I 5 T T T T
8 < %Fﬁé& window ——
7F ixef3 L 3r 7
G a2t .
o <
< gL —
— 5 OF
= 4 = a1t
[ S
= 3 & 2t
2t 3r
ﬁ/Jl oL
s
5 1
0 0 2 4 6 8 10 12 14 16 18
0 1 Wavenumber (AT
Radial distance  (A)
2.38933, 10.6652 : 13,7005, 6.77804

BREEREMD 1~ 2 A ICEBAHENTT
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Main window D{ELVE
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Main window [Z2DLMNT (1)

Athena [XAS data processing]

Eile Group Energy Mark Plot Freeze Merge Monitor Help

athena_Cu Save |A‘ 4] ’ |
Main window : v
Current group: CuO-EXAFS.dat Detetype: omu == [JFreeze

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

Element ‘ 29: Copper

+ | Edge ’K + | Energy shift E’ Importance I:]

Normalization and background removal parameters

Eo | 8983.148 @] Normalization order O1 O2 @3
Pre-edge range G| to \®| E4Flatten normalized data
Normalization range @] to @) Edge step [ 0,6607933| [ fix

Spline clamps

Rbkg [«]»]  k-weight H
Spline range in k D[@ to [G, low | None V‘
[ Jole [remsfe] ™" [Sm

Energy-dependent normalization

Splinerange in E

Standard | None " ‘

@

®

Forward Fourier transform parameters
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INY DT TS50 KDIRTE (Spline range D REFIE) >°
RTSA VMR NI T390 F) ZT—3M6ELSICEHD
Spline range ZREJ A FIEIXLITDHEY TH S,

(1) Plotting k-weights (7—1) TZEBDEH{F1T knx(k)D n)) Z 31295
(BERIE 3 =h. BEMIC, HELRFIERRLGLE 2, €FBREGLIE3INER, (X))

2) « ZFHLIEZR. KORTREHEZ kmin 0, kmax 18 [ZF 5

(3) EXAFSIREN I BB HBFEED/ A ANEHLEENEID ODEERFHT5 (p.36)

(4) EXAFSIREN I BIEEBEED / 4 XD H 5155 [ Spline range ¥ 5 (p.37)

Plotting k-weights [E] Athenalplot.1]
Oo O1 O2 @3 Okw O@lecezeaaaly ?
CuO-EXAFS.dat in k space
Plot in k-space v .
Clx® Olx® °r ’
[(] Background ~ 4r 1
L5 |
I Window < Ll / L - EI]EEE*OD
— ’
< 0 | e 7
e /AR
4 o
6
8 10 12
Wavenumber (A1)
kmin D kmax 17.9046, 3.27639

(X)BL. p3(A)TIE THEEFABERREERRN LG LS. BEFESEHT, B
FTROBEE—V Z2ERBICEFR L=V EE n=1, FCEFXRZEHAL-UVEIE n=3
ELT. BRRDHFEZHEMMICKELT A EELEHD] EVLVLABNEMTINS,



INYD TS50 KORTE (3)

B ERD / A ZHH

* CuO-EXAFS.dat MEXHHED / 1 ANA-TL S k DEHEEDEE %
{175 1=81Z. Forward Fourier transform parameters T

arbitrary k-weight : 6
Plotting k-weights : kw

ISLf=&., « ZEV VI T B

« BB LTWLKEHDKk=13)MoH, HEBEED/ 4 X
ThHHEMHASIND (BL, EXTEDORETITHELIZK W EAH D, )

« p39DT—) IEHEFIZ, k=3~13 ZEHHED “BR” LEZDHERL

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

E®d eczaaala?
CuO-EXAFS.dat in k space

35000

30000 - CuO-EXAFS.dat
25000 -
&~ 20000 -
< 15000
. 10000 [
=L
X< 5000
w
x 0
~5000 -

-10000 -
-15000

Wavenumber (A1) 13

7.87972, 44858.6

Forward Fourier transform parameters

k-range | 3,000

®| to

14.996 | |® dk

arbitrary k-weight

6

1

window Hanning v

[] phase correction

Plotting k-weights

Oo

O1 O2 O3 | @®kw

- N
Cu-foildatZxRFHETRRIE-EE

kS x(k) (A

O3 cs@aalay ?

Cu-foil.dat in k space

T
Cu-foil.dat ——

8 10 12
Wavenum| ber (A1)

E— LB LT

2EFINT
AN -1 &,
=R BET

RET S




INY D DT FDORTE (HRIFEBEED /1 X$E)

« Plotting k-weights # 3 ICREL T, & TY T I7ERERIED

» CuO-EXAFS.dat (X k=147 BYIZEIEHED/ 1 A H 5=,
Spline range ink % 0 to 14.6 [Z9 5

XHTERFED/AX Bl LR/ AR, F) AESnLGITNIE,
BRITRICTESHILEEZLEY ., Splinerange ITZEE LA TRLY

[E] Athena [Plot.1] — 0 ¥ [E] AthenaPlot.1] — 0O ¥
OD@|ez@aaly ? O@|ecez@aaly ?
CuO-EXAFS.dat in k space CuO-EXAFS.dat in k space

8 T T I 6 T T

" CuO-EXAFS.dat —— [_ %l
~ 4 L.
@ 2§
S = 2T
\>2 0 ; _4 |
e e

2 6

4 s

6 O ~ 1 4.6 10

0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
Wavenum ber (A1) Wavenum ber (A1)
067, 06 9.5036! 3080

BlEBFED/ 4 X
(INILAR /A4 R)



Athena TOEXAFSEEATD 7 A —[X

— Athena

kDEHEAGZEDEH] #RET S




T— ) IEMDFHERTE (kK OEFE DRI HrE %)

Forward Fourier transform parameters M /\5 A —42 #5419 %,
« window [& Hanning M E F (window & [ZBEHD L THD)
o dkF1TDFRF BHREICE>TIEOPO0SICTEEELHD)

« k-range (%n't*-l’Cli/J\aﬁl,m

— i E THEY ’EWZ_T'& R

%EOUV@

[ AthenalPlot.1]
O&zssaaaly?

CuO-EXAFS.dat in R space

[ AthenalPlot.1]
O&zssaaaly?

CuO-EXAFS.dat in R space

DM-%QQQ%’
CuO-EXAFS.dat in R space

7 T 8 8
— 6 6+
=57 k— 3 ~ 1 O | T 3
<l ) | | s T of
= 3f |:_7ﬂ'94j( | 54 E“"
—_ > = 3 = 3+~
£ AIERHE & £
1 — 1 ) / 1k
oL I\ 0 v 1 1 1 0 C 1 1 1
0 1 ~ 5 6 0 4 \!/ 3 5 6 0 1 2 3 4 5 6
:;j\ﬂg \1[: "C Radial dls‘sance (A) / /r Z Radial distance (A) Radial distance (A)
2.29668, 8.2 2.01068, 9.46435 3.46156, 9.16489
cC— 5 JHK &R
[ AthenalPlot.1] — [m] X [ AthenalPlot.1] - ] > [ AthenalPlot.1] — [m] X
OR|esseaaalr ? Oxeseaaalry? OXxjeweaalr?
CuO-EXAFS.dat in R space CuO-EXAFS.dat in R space CuO-EXAFS.dat in R space
9 T 9 T 9 T T T
of of | of
7+ 7t 7+ s
s 6 l k 3 13 S 6F s 6 k:3~14.5_
< < < 6l |
= Yomeacc | = = 4 %1
z 4 z 40 z 40
= 3 t bﬁiﬁ. . = 3f X 3 /E':igag}m
2t B 2 2t
1 1f 1
0 1 1 I 1 0 1 0: = 1 1 1
0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6
Radial distance (A) Radial distance (A) Radial distance (A)
6 2768 77239, 779 1.26106, 10.5800




HI— 1) TEBROERRE. piT 7/ LORE «

k=3~13 TO—!)IZML TEHEON-EEEEREK p12 EF) TR L.
E—HEGIE O EXAFSIRE) (qZ=fE) 2R TT AFIEEZLUTIZTRT,

ETOHEREBDOHD Window [CAZ AN, BEREHET S TITKRTEIES
Backward Fourier transform parameters ) R-range Z 1t0 2 (29 %
(FE—ECZEOEREAOHER, REAHMOBENTHNERE—MUDIEF TREIT H)
window [& Hanning M EFFE (window EIIEBBEHMDZETH D) uncapan

dRE 0 DEE BHEIZE>THO LT ZHELHS) —
v ZRLT, ¥ IEBOERZEHEET S [ Window

e EEHLE. qDRTREHEZ gmin 0, gmax 18 (2L T, F—EHIE
[Z%t9 D EXAFSIRENZHEERT D ( « T E Kk & q A EIRFICRTEND)

[x(R) (&%)

[E Athenaplot1) o X Athena[Plot.1]
3;| gaaalaz D&|lscsaaala? OR|lessaaala ?

CuO-EXAFS.dat in R space CuO-EXAFS.dat in q space CuO-EXAFS.dat in k and q space
r T T 5 T T r

Ixk) (A9

Refx@] (4%

[prj 2 7 4 JLD{RTE] File — Save project as... » ZHIZAN(1/\1 FXF) - RTE



[5%] EXAFSERHT T EO ZHiZ 2 EE

CuO.dat & CuO-EXAFS.dat Z# Athena THEHA AL

BFET—FDE0DPMEARUTDEZHT
(COBEFDET—RDE0IE, CuO.dat8989 eV, CuO-EXAFS.dat 8983 eV TH %)

CuO.dat & CuO-EXAFS.dat [CHAZ AN, « ZEOV)wWwHDT 5B
k DRTREFHZ kmin 0, kmax 18 29 % (ER, BEHE2ARY MILIZERZ )
CuO-EXAFS.dat @ E0O D% CuOdat ITaEF—9 % (AX. FHANLHIS)

[E] AthenalPlot.1] — O X [E] AthenalPlot.1]
O3 zcsx@aala ? O3 zcsx@aala ?
marked groups marked groups
2
aE
54550, 2.03341 50

HIEAIZ...

CuO.dat & CuO-EXAFS.dat D AXRY FLIZIEZ. XLy FEEOBLELMAR LN S
({5 : CuO-EXAFS.dat D ADIRIEA/INEZ LN, / A ABKELY, F)

- BIFEARY FMILEBAEDIZIE, B BETIEEIZ, R




FeONL v DD
REERZ[BIZE T Hin-situfizAEER

~ BEEE T v T 14T (LCHDEBIT ~




B@ETHREICRBELEEICHE L -FEORL Y k (FeOMK %
Z1ERVHRBN THIR) &9 2 JILRILFITHEA L=, FeO
FEORL Y FAYDH Y TILRIL T Zin-situtzLANEA LTz, ofd RLw F

in-situtz LRIz, XS (0,20 mL/min) + (N, 80 mL/min)) @
EﬁﬁXE 7 D - L/T:o
=8(27°C)~900°C T, #10°C/min THB L1=, (BEIXBETHEEDH)




Quick XAFSEIE D 514+

BIEST AT RILEF—EE (Fe KIRINEm) 6813 eV ~ 8213 eV
IRILF—RTYT 0.3 eV/step

1ARKDARY MILEBD=HOHICES HEHE |60 #

[E] Athena[Plot.1] - 0O X Fe KIEURix XAFS
D@ s zxe@aalay ? ARNT kL
270C.0000 in energy
14 | | ] ] | | ! !
oL o0 — 1 270C.0000 ¢& (...
o 1 [ - BIRERAA S (6813 eV)
0'6 : - : TREMN27C =o1-
o AXRYT kL
= 0.4 N
X 02r . - #BYRLBAIETEHE:
0 T ARG MILDS B,

02| N
0al \J | 1*50)%0)

(DF Y .0005 (X6 KH)

086 | | | | | I | | n
6800 7000 7200 7400 7600 7800 8000 8200

Energy (eV)

6488.83, 0.5268623




ori7 74 LD R

+ athena_FeO-insitu.prj 42 LY ) v 9§ %

[Athena: Import from
Athena project file] @
Plotas [X WE) IZ @ DFEF

[Selectalll ZE0 v o9 5

[Import selected data] &
E72Vv09 %

TRONSA—FFET—FITRER
LE=ARY FLAREEN S,

E0 - 7121
Normalization order — 3
Pre-edge range

- -150 ~ -30

Normalization range
— 150 ~ 990

Athena: Import from Athena project file

Data group title lines

Plot as

.........................................

.........................................

| Select matching

@upE | Oxk
ORI Olxlq
ORelx(R)] O Relx(q)]
O Imx(R)] O Im[x(qg)]

il Select none Invert

| Select every th starting at #

Match case

Import selected data

Cancel




XANES(NEXAFS) AT FILDFRIR
£F—BICBEAND

-

— e . —
EDERTEFE % Emin -50, Emax 100 (29 5 ~ Nt
e HEEHYvHTE SmEl FRRE
; /
IZ] AthenalPlot.1] L~ — o x
EBlesreaaal d?
athena_FeO-insitu
16 T | T | | I T
14l 270C.0000 —— |
‘ 1000C.0005 ——
—~ 12+ 1690C.0010 —— |
W
-1 1 NG L s
>
o 08f 4450C 0030 — ]
N 5140C.0035
T 061 5820C.0040 — [
€ o4l 6510C.0045 — ||
s 7200C.0050 ——
€ 02t 7890C.0055 —— |
8590C.0060 ——
0 9000C.0063 —— |-
_02 | | | | | | | |
7080 7100 7120 7140 7160 7180 7200 7220
Energy (eV)
7162.18, 1.90687




Linear Combination Fitting ®% Y A [EB#] (1) 4

[27°C(RRAI) & 900°C(FRER) DBEANRY MILDIEZEIRRED,
HEFPNZBEETH%T DIFEL TLNSDH ]
% Linear Combination Fitting (LCF) (C&K YBAS M ZT B,

« [Main window] — [Linear combination fitting] 29 4%

o 4450C0030 MAANRY FILDH (DFY ., BHT—AIZX LT
LCF Z1T21=8IZ,. MARY FMILOARIZEV )Yy LTEBREESES
( Standards TERALI=WART MLEZEFEEREEIE TS &,
ZTDANY bJ)LZ Standards & L TEIRTELG L =6, EFE!)

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

athena_FeO-insitu Save ‘ A ‘ U ‘ | ‘ 2?0{.0000
= . ~| 1000C.0005

| Linear combination fitting v 1690C.0010
2390C.0015
3080C.0020
3760C.0025
|E 4450C.0030

- _ Fitting space
Fitrange: |-20 |®| to |30 (E)\ @ nomp® Oderiv® Oxk

Standards Fit results Combinatorics Sequence 5140C.0035
Standards Weight E0O FitE0 Required 5820C.0040
6510C.0045

1 270C.0000 ~ I 0.5 0.000 D |:| A 7200C.0050
2 .9000{:40953 VI 0.5 0.000 D |:| 7890C.0055
8590C.0060

3 None VI 0 0 OO 9000C.0063




Linear Combination Fitting @Y 77 [E#] (2) 4

Fitting space T norm W(E) [C@MfTLNTWND Z & ZHERT S
(SnIckY., BBIELERARY FIL(p.18) IZx L T LCF B TZ D)
Weight DIEENFR THAHZ E=MHERET 5 (BEE ! §HIF05 T D)

T4 TA VI ETIGEHEZEA-WGEIX, Fitrange ZEET 5

(Rd?m-20 & 30 1%, EONSDIEXETHB)

[Fit this group] Z&E2 ') v 79 % & . 4450C.0030 O LCF BN fThHhnd

athena_FeO-insitu

Linear combination fitting

Fit range: @] to ‘E [c)

] [&][9][1

Fitting space

@® norm p(E) | O deriv p(E) O x(k)

Standards  Fit results Combinatorics Sequence

1:
2
G
4
5

Standards Weight E0 FitE0  Required
270C.0000 - | 05 oooo | O PN
9000C.0063 » |u.5 cooo |J O
None ~I|0 0 ] O
* |None w0 0 O O
. lNone v H 0 ” 0 “:I L] ]
Options Actions
[]Plot weighted components T
[]Plot residual et

270C.0000
1000C.0005

_ 1690C.0010

2390C.0015
3080C.0020
3760C.0025

¥ 4450C.0030

5140C.0035
5820C.0040
6510C.0045
7200C.0050
7890C.0055
8590C.0060
9000C.0063

Plotting k-weights

n ™

fa



Linear Combination Fitting ®%Y 7 [E#] (3)

« 4T a4 TRIZIRN B Actions @ [Save fit as column data]ZZE2 Y v 5
FTDE, T49TAVITHRATIRAMNT—2E LTRESNS (GF) p.50

« Options DEFFBRFZRICA ZANS & T, TEDOEENEMEINS

> Plot weighted components : Weight D {& % E#& {1+ L = Standards D
BANRY PILBT S TIZREREND

> Plotresidual : (LCFCEREINFAXRT LML) — AIEARY MIL)DELEIZ%
To-#BODEEARY FL (residual) T S TIZRITENB

> All weights between 0 and 1 : Weight D&EFE % 0~1ICHIEL T v T4
> Force weights to sum to 1 : Weight D&EEHA 1245 K S IZHIBRT 5

[E] Athena[Plot.1] - O X
Blereaaaly ?
14

4450C.00B0 ——
Options Actions _oer Lo i
residgal ——
- Re) L 70C.00p0 —— H
Plot we!ghted components Fit this group a 1 \gﬁ&eﬂb—-
Plot residual g osf 7
V] All weights between 0and 1 Fit all combinations ® 06 L I
Force weights to sumto 1 - E
Add a inear term atter EQ Fit marked groups E 04r
] All standards share an E0 R 23 02f
Add noise |0 to data E— 0 — : Q
02 1 1 1 |§§%z/\7 I\)LI

7100 7110 7120 7130 7140 7150 7160
Energy (eV)

7135.63, 1.48285




Linear Combination Fitting ®%Y 77 [B#] (E) 5

e Ja4vTq42T%IZIHN S Actions @ [Save fit as column datalZz&Eo U v
THE, TA4VTAVIRENTHFRMNT—RELTRESND
'47:# . @ 9000C.0063 0.303 -0.009 P, O Q
48 |# 270C.0000 0.697 -0.009 0 000C 0063
. 1.0
49_# ) SUM e 1 @ 270C.0000
50 # _______________________ 0.8
51:# energy  data fit residual 9000C.0063 270C.0000 | 0.6
52 | 6813.547|  1.47E-02 1.48E-02  852E-0§| 1.09E-02  3.86E-03[f .., N
53_ 6813.805 1.49E-02 1.50E-02 9.60E-0 1.11E-02 3.91E-03 -
54_ 6814.064 1.50E-02 1.47E-02 -2.70E-0: 1.08E-02 3.88E-03 .
55 6814.315 1.46E-02 1.50E-02 3.92E-04 1.11E-02 3.90E-03 0-0
| 7090 7100 7110 7120 7130 7140 7150 7160
56 6814.574 1.46E-02 1.48E-02 2.06E-0: 1.10E-02 3.84E-03|} -02 N |
r—.r_ A0 A OAA 1 A7 AN 1 Aol nn 1 rcr N EaYa milila Vo AN AT NN ) b \J
[E] Athena[Plot.1] O X
— » ~ & = 4
@D Athena T4 v Ta v Li-&Emnn T FFescrs |
W UAZD 2 TLBA, o =
. s 4L 0C.00p0 —— ||
(ARG LR & T8fE) OBEFE  § -
RS L, S ol I
% 04
@ TARY bLALHNI & THE] O
BERAALED TS EENRS, o=
/{7‘0 T: b&% ! 02 7100 7110 é‘angrgy 72;({/) 7140 7150 7160




Linear Combination Fitting @Y & [##] (1) *

BERT—RICRH LTI T4 VT ETIHEFIUTORY THD,

s TUAVTAVTETVEWT—2I2UEANDS

« Standards @ Weight DIENFRTHAHZ L= (BEE ! $EIF05 3 D)
« [Fit marked groups] Z&E2 U w909 5

athena_FeO-insitu Save { A } U | { | } 270C.0000
; —————— ||[4[1000C.0005
Linear combination fitting v 1690C.0010
Fitting space 2390C.0015
Fitrange: | -20 ®| to |30 ® ) 3080C.0020
g lol ‘@ ® norm H(E) O deriv H(E) O x(k) 3760C.0025
= : : ¥ 4450C.0030
Standards Fit results Combinatorics Sequence
Standards Weight E0O FitEO  Required
% | 270C.0000 v| os 000 |0 O A
2 | 9000C.0063 v| os o000 (O O
3 | None V|0 0 0 O
4 None vl 0 0 D D
Options Actions E ‘ k
[]Plot weighted components | Fit this group ' Plotting k-weig
[]Piot residual
[ All weights between 0 and 1 Fit all combinations Qo O1 |

[ Force weights to sum to 1
Add a linear term after EO

F=Tatew:. a N . N -

Fit marked groups

Plot in energy




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

« Sequence@ JIZ7 4 v T4 VIHENRTEIND
« [Plot components from fit sequence] ZEV ) v o35 &,
J49TAVIHEENTS2I12T70y FEn b

[Save fit sequence report as an Excel file] #ZE2 ) w035 &,
T4 9T A VTHEEREOBIEN Excel 771 ILE LTRES LD

Standards Fit results Combinatorics Sequence

[Z] Athena[Plot.1] — 0 X

Data R-factor Red. chi-sqg... 270C.0000 9000C.0063 (a) _
270C.0000 0 0 1.000(0.000)  0.000(0.000) D & T eaa ‘ X ?
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) Fit sequence
2390C.0015 0.0006755 0.000142 1.000(0.000)  0.000(0.000) 1 - r :
3080C.0020 0.001185 0.0002473 0.972(0.006) 0.028(0.006) 2 7 O C 270C.0000
3760(C.0025 0.0019122 0.0003965 0.858(0.007)  0.142(0.007) 9000C.0063
4450C.0030 0.0028176  0.0005889  0.697(0.009)  0.303(0.009)
5140C.0035 0.0037237 0.0007904 0.561(0.010)  0.439(0.010) v

LCF fit of 1000C.0005 as flattened mufE) from 7101 to 7151 A

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

Weights 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

e } 2 7o M00GIRARR0D BH73 GH2 BHE 508 R MG S5 ROBEIE D 0|
Plot components from fit sequence ‘ data sets

Save fit sequence report as an Excel file ‘ 570834 1.17775

components




[Z%&]

TR K (FeER LM DLCFEER & D LEER

| 270C.0000

- 9000C.0063

0

200

400 600 800
Temperature (°C)

1000

p—

F(;O (I‘I)

Fe304 (II, Ill)
alpha-Fe203 (lll)

400 600 800
Temperature (°C)

1000

- FHD

[600°C ~800°C{T3a M

— FTOHE¥E]

Rt H1=0I.
AichiSREFE D

e S (FefR1E ) T
LCF& 1T > CTHAT=§EE
NTRITHS,

= Fe304 (11, 1Il) &

alpha-Fe203 (Ill) @
I5—/\—H
REULVESD,
SEEELET D,

(FeB& L ¥k < 73
BEZEMRIT HDT.
I5—/N—H
REE21=&
HEAbND, )



HEEIZxT B
R FUNE L & |IED R EAIE

~ XANES(NEXAFS) AR FILDFEH A

hik (—8#ER) 1L T

[E5 R EE FIN= % (CEY: Conversion Electron Yield)] &

[8 3% (FY: Fluorescence Yield) ] DEIRFEITE % Cu KIRIREHEXAFSTITLY,
OEOESAHARDEWVIIEITS CUDLFEREZHLMNZT S,




EERE G

CEY & FY ORIEAIERF v /N

BRALIEN T LNT WA G (—8ER) 2 h— AR T— T TEBICIT L 1=,

Fr N\DEZHETCROLEH LR, EBENYTFRIZEY FLT-,

« BHARELT, HeH A &F v 2/\AIZ7O—L 1=,

« WILEDBRHEIFIEX., a2 K T FEHES (SDD: Silicon Drift Detector)
ALV,

« mEADOHEAFRAK2” & LT, ABFH

« GHITERERS 1 sec/point ELT. ATFYTRFY D mﬁf*ﬁ
Cu KIRURIHXAFSHEIE Z 1T o 1=, g

o FZHEEFH CuFoil, Cu,0. CuO I[FEEETARIELT=,



ori7 74 LD R

* athena_Coinprj Z74 )LV ) v U935

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

[Selectall &2 ') v 09 %

[Import selected data] &
E7V)v09%

TED/INTA—EZET—2(CRER
LE=RARY MLARRENS,

E0 — 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)
ORI  Olxia)

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

' Select all Select none Invert

Select every th starting at #

| Select matching Match case

Import selected data

Cancel




ET—RITBEAND

[Stack plots] @ Increment % -05 2L T, ARY MLERBHERT
RIRY D (p.24)

[Plot in energy] T. E M&RTREHE Z Emin -30, Emax 80 (29 %
FlZET S 7DNZRKRT 5 (p.26)

XANES(NEXAFS) A XY K ILDEEERAFE (1)

BARYG FILOEFEHERANOT KT 5-HIZ, Athena®D¥F 5 TRTRD
BEEHZLUTOLSICEET 3,

- |

O aaal y ?

athena_Coin

normalized xp(E)

I

T T
|
AN
va

9200 9400
Energy (eV)

1
9600

Blexraaaly?
athena_Coin

===

Energy (eV)

FY_Coin ——
CEY_Coin ——

o
tn

o

(=]

normalized xp(E)

-

—_
o

'
N




AR PILEBEI HESOEEHRDH (1)

1.5

normalized Xp(E)

0.5

58

GEIFY X BRI & Y
AR ML FEATLNS !
(LB EAY DRIRHIES)

=>EEMNEEMEIEITHT.
EERMLEEMICEOH S !
[GEBERDH)

e ARY MLEERDORIK

 Post-edgelZxfd %
RIA4A RS UDES
- BFENGE—IPREE
DIRILF—FIE
(hYIZL LRI
— RS L THBD)

=

| | | | |
CuFoll
FY _Coin
BCkiR
Hy -
Pre-edge / LR RSA Y Post-edge
<_I> ——-"I‘J ............. R — I.......- < : >
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<. |Absorption: periodic table of edge and line energies

Absorption | 1 \ ‘E]
= [ u[ee] o |[e |[[n][fo |[e |(mat] | — ‘28
Formulas N mg | [ [ | e 713% %b:]:R
[ ][] [ ][] e s e
fon chambers | Rb H Sr ‘ Y H Zr ‘ Nb ‘Mo‘ Tc |H‘ In ] Sn ‘ Sb \ Te ‘ 1 || Xe ‘

€ ajmuwn W]k b [m (e (e [P0 [ ac|[Rn

Data r r : ‘ ; I r ‘
: Fr || Ra| Ac| Rf| Ha| sg| Bh |Hs| Mt | Ds | Rg | cn| Nn| B | Mc| v| Ts  o0g
Lanthanides l’(:e} pr'\m‘ Pm ISm‘ Eu {E’} Tb]E‘ Ho ] Er ‘:Tm ‘\'Yb"'Lu \
Transitions . — A e e = e S S
Actinides | n || pa || u || Np || Pu | Am || cm || Bk || cf || Es || Fm | Md || No || Lr |
Edg'e:der Element data Absorption edges Fluorescence lines
‘ Property  Value Edge Energy ylch) Line Transition Energy  Strength )
Line finder Name Copper K 8979 1.78 Kal  K-L3 80463  0.5771
Number 29 L1 1096.7 491 Ka2  K-L2 80267  0.2943
S Weight  63.54amu L2 952.3 1.22 Ka3  K-L1 78823  0.0003
e Density 894 g/cm*3 L3 9327 060 Kb1  K-M3 89039  0.0840
F M1 1225 251 Kb2  K-N23
F and F* M2 77.3 1.88 Kb3  K-M2 89017  0.0435
= Filter \EI M3 75.1 1.89 Kb4 K-N4,5
;J%) v | M4 5 0.17 Kbs  K-M4,5 8974  0.0008
Configure BlotHiter | Ms s o v|[]la1  13Ms &

IR LR i B ILXHR
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Hephaestus Plot Help
v Edge finder: ordered list of absorption edge energies
Absorption
Element Edge Energy (eV)  Wavelength (A) ylch) (eV) (o]
ﬁ, Gd L1 8376 1.48023 0.88
Formulas Dy L2 8581 1,44487 4.47
Tm L3 8648 1.43368 412
o Tb L1 8708 142380 1.33
lon chambers | L2 8918 1.39027 455 T * ) l/ #\_\_
'1 Yb L3 5044 1,38623 4.20 Target energy
D:l:a Cu K 8979 1.38082 1.78 | 8978 ] % )\ jj L —C
P Dy ] 5046 1.37060 1.85
OX Lu L3 9244 1.34124 428 | Search i [Sea rch] %
Trancitions Er L2 9264 1.33834 463 -
e ey Harmonic
Ho L1 9394 1.31982 2.43 ?$ 'd-
@ Hf L3 9561 1.29677 437 ® Fundamental
Edge finder Tm L2 9617 1,28922 472 (O Second
T Zn K 9559 1.28361 1.96 O Third
_ ' Er L1 9751 1.27150 3.05
Epeiices Ta L3 9881 1.25477 447
0 Yb L2 9978 1.24258 4.82
Standards Tm L1 10116 1.22563 371
w L3 10207 1.21470 457
F Lu L2 10349 1,19803 492
F'and F" Ga K 10367 1,19595 2.15
e, Yb L1 10486 1.18238 4.40
;k) Re L3 10535 1.17688 4.69
Configure Hf L2 10739 115452 5.03 v
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Hephaestus Plot Help
“w Line finder: ordered list of fluorescence line energies
Absorption
Element Line Transition Energy (eV)  Wavelength (A)  Strength (o
.. Er Lbeta3 L1-M3 7939 1.56171 0.4713
Formulas Tm Lbetad L1-M2 8026 1.54478 0.3012
Cu Kalphaz K-L2 8026.7 1.54465 0.2943
Ir Ll 1301 8041 154190 00037
lon chambers | ¢, Kalpha1 K-L3 8046.3 154089 0.5771
'w1 T2 Talphaz T3-V4 5000 T.53294 0.0627
T Gd Lgammaz  L1-N2 8090 1.53256 0.0932
T Tb Lgammal  L2-N4 8101.5 1.53039 0.1432
Tm Lbetat L2-Ma 8102 1.53029 0.8323 T * )l/ #‘_‘_
Gd Lgamma3  L1-N3 8105 1.52973 0.1306 Target energy
Hf Lnu L2-M1 8138 1.52352 0.0181 HES ] % A j] L/ "C
Ta Lalphat L3-Ms 8146 1.52203 0.7414
Tm Lbeta6 L3-N1 8177.1 1.51624 0.0086 ‘ =T | [Sea rc h] %
Er Lbeta2 L3-N4,5 81904 1.51378 0.1510
Tm Lbeta3 L1-M3 8231 1.50631 0.4678 ?$ "d'
Ni Kbeta3 K-M2 8265 1.50011 0.0432
Ni Kbeta1 K-M3 8266.5 1.49979 0.0834
Pt Ll L3-M1 8268 1.49957 0.0028
Yb Lbetad L1-M2 8313 1.49145 03034
Ni Kbetas K-M4,5 8329 1.48858 0.0008
F' and F" W Lalpha2 L3-Ma 8335 1.48751 0.0823
R Tb Lgamma2  L1-N2 83856 1.47854 0.0931
% W Lalphat L3-Ms 8398 1.47635 0.7379
Configureiy) vb Lbetat L2-M4 8402 147565 0.8309 |
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