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P o X R feiT @ B4 (XANES) 7 F e fc o5 60T 5 410 » Glde © § 1 82 d-
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Bedo? LB RHBORERETT o d £ 2-1.1 7 &v o 4o%k £ &P Ni K-edge (8333 eV)
4_CuK-edge (8979 eV)ks » &% ¥ § “EL R Z 15 cm en o5 R /H 7+ 45 E #
I hERYESE R F TS 15 eme RUBMARR Y 2.5 Bing § BT L B g f e
L5 B 5 & %%)°—%m€’ﬁ%“ﬁiﬁﬁﬁﬁ%ﬁiﬁﬁﬁ\am&ﬁ%%iw
AR REDY O FPABAYREFFAHFREF V- 2R RAFE S F 4
g A bFt o
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2211 ¥FEFRT LEAFHEHI PR LR

ke ux (4 x=15cm ¥

Gas
Energy He N2 Ar Kr
(keV)
1.000 0.15987 | 58.3007 80.9230 | 146.618
1.500 0.04215 19.2758 27.5438 58.826
2.000 0.01641 8.4861 12.6503 199.218
3.000 0.00461 2.5603 4.1564 70.098
4.000 0.00208 1.0678 19.3489 32.877
5.000 0.00126 0.5416 10.7898 18.118
6.000 0.00093 0.3045 6.6013 11.078
7.000 0.00076 0.1885 4.3184 7.284
8.000 0.00068 0.1247 2.9720 5.055
9.000 0.00062 0.0867 2.1284 3.658
10.000 0.00060 0.0630 1.5742 2.735
12.000 0.00055 0.0367 0.9286 1.652
14.000 0.00054 0.0238 0.5992 1.023
16.000 0.00053 0.0168 0.3995 5.091
18.000 0.00052 0.0125 0.2822 3.769
20.000 0.00051 0.0099 0.2068 2.866
22.000 0.00051 0.0082 0.1562 2.228
24.000 0.00050 0.0071 0.1211 1.765
26.000 0.00050 0.0061 0.0959 1.422
28.000 0.00049 0.0056 0.0774 1.161
30.000 0.00049 0.0051 0.0636 0.961
35.000 0.00048 0.0043 0.0413 0.627
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ﬁ%ﬁ@%ﬁF%if% Lo R RES jm“%ﬁiﬁ*iﬂﬁﬁﬂﬁﬁ‘
ARE A IHBAREE MFC bR 2004w b o 17 R 5300 > B R
ERILS F SR ST R o F MRS F e V&ﬁ?ﬁﬁﬁﬁé’%%%i
S ALER B RGBT o
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FomipAl R A fRA R > BT R REFEFFREF AR RRDE 0 £ 212 #973
TLS-17C # s sb & f MR R 2R PR B % o d 28 TLS-17C % fatic £ ¢ 11wy 15
keV > #)p *’iﬁafﬁi?iiﬁuﬁﬁ°F’Piﬁép’%m—ﬂé’»k 2Ll ilieie sy dbt o i
FAEGEA Rk A RA 0 d W EERARAT AR PR S E A D
WARRA 5 FPL LAY RESRD > r A 2-1.2 P il B A iER AT EAp
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%212 TLS-17C f kb M B3 2 R 2 feit %% (§ % £ ¥ =4 mL/min)*
Gas

Flowmeter He N2 Ar

Reading
10.0 4.2 5.5 4.1
20.0 6.1 8.7 6.8
30.0 8.0 11.9 9.4
40.0 10.9 15.5 12.8
50.0 14.2 19.5 16.4
60.0 17.9 24.4 21.1
70.0 20.1 29.8 25.9
80.0 24.1 36.7 31.3
90.0 30.8 43.4 37.5
100.0 35.6 51.3 44.7
110.0 39.4 60.1 52.3
120.0 46.2 68.1 59.5
130.0 56.3 76.4 66.1
140.0 62.2 83.3 12.2
150.0 65.9 89.8 /7.5

* Note: The calibration was done at an inlet pressure of 15 psig.
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wm g ST B & B NiK-edge (8333 eV)s ¥_CuK-edge (8979 eV) sk 34 #edy
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15 BF% > L Aai g AR RG] o 2EF ORI EARS S BERE R

ER PG e S ARRE R P A AR F MO £ § F R e g ERT o

p =L 2-1b

Fikdp A 2-11 8 4 2-1.2 ¢ #i5)andic® > B dide % & 3B Cr K-edge (5989 eV) % ¥ -
ST lo 5y kPR E A W BAr P A & 2 S M2 R g o
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R R EETAEBHILE > FIP TR BEEKFES(lo Rtk tr 5 0.1
aaM@ﬁwwaﬁgaJﬁfx@wﬂo_wﬁ%%w%#ﬁf’w%k—ﬁﬁﬁﬁﬁ 14
WHT2keVHALI L AR ERF O AR ER B AERNEFI RO AR A %?—,
FAHINRF M ST P PFEFR R BREYPLP G e PR Bt R i
o B AARF e LT Gt E8 -

dok 157 KRk A GEREE 0 K Y LT SR R B B BB hiTr o Bk TLS-17C %
W i’«!—\;__az?l Cu K-edge (~ 9 keV)kz# » @ {3 #-ix %_%;,L Cr K-edge (~ 6 keV) - ¢
15 cm £ loP53yEp RARESF § MARR @ FF 3R 5 10 th§ § 255 2J)§:
w403 § (4 % 2-1.2 enfiedp 7 frﬁ«%}@m o E 5 5.5 mL/min & F 4} 10.9 mL/min %
FooREF 2R E S 164AmUmin) o @ loPFiEp R4t A BT F TR B NG
560mL - B 2-1.2 %757 5 6 keV e £ 7 Flg Mea g icgie > HEi R ar i
lo PFHEPp A 2 LB R NP g L ABS o Bt & AP - B TLS 9% F R R A
Polp g R n i@ 05N (op-up mode) > Flt AR AR AT 2 R A R B AL
H s 2B~ 0k F R o3 (decay mode) sk 5 38 (7 5 0 LB pE o B lo PFARAE AU EL S B % R
ixf‘ UL IS HER TR o d B 2-1.2 7Aoo lo MFER N e R R EEF
#1240 min A s EFIAE T M R RF A Ao (plug flow)enfR T o B T &
HNTEHFOMELSFHA KR FHEHER2  F s 22 € RIB DD I TR
R ? o i AR Gt g 3R )1 ARSI R T S RS R R
ARFERF - oies 7 "Ua FH)2ESNF 4 D378 & — AR g S SR(purge) 1 &
B Fhy # M R8> PRFHTEEN c SRR REITIEYEN LEE - F
BEAA I TE > Radek L LEREF  RIREAEFES BRFHLR Bi?/ﬁ“ DB R R ER
FRyWHAEET R FRZBER PIEROFHRECR S Sy gd S o b aj
BoURFTELIEF-EEFFURTE B R FIREFIAI RS TR EF
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#3311 SHEBFRAF AT RHS TR REY 2 X XY

FRxF 2 i £ (eV) FIER 2 g Bk 2 By ki £ (eV)
Ti K-edge 4966 none Ti Kay 4511
Vv K-edge 5465 Ti \Y Kasy 4952
Cr K-edge 5989 \'/ Cr Kay 5415
Mn K-edge 6539 Cr Mn Kay 5899
Fe K-edge 7112 Mn Fe Kay 6404
Co K-edge 7709 Fe Co Kaq 6931
Ni K-edge 8333 Co Ni Kasy 7478
Cu K-edge 8979 Ni Cu Kaq 8048
Zn K-edge 9659 Cu Zn Kay 8639
Ga K-edge 10367 Zn Ga Kay 9252
Ge K-edge 11103 Ga Ge Kay 9886
As K-edge 11867 Ge As Kay 10544
Se K-edge 12658 As Se Kaq 11222
Br K-edge 13474 Se Br Kay 11924
Kr K-edge 14326 Se, Br Kr Kay 12649
Cs Ls-edge 5012 Ti Cs Lay 4287

L2-edge 5359 Ti LB+ 4620
Ba Ls-edge 5247 Ti Ba Lay 4466
L2-edge 5624 Ti LB+ 4828
La Ls-edge 5483 Ti La Las 4651
Lo-edge 5891 Vv LB+ 5042
Ce Lsz-edge 5723 Ti,V Ce Lay 4840
L>-edge 6164 \' LB+ 5262
Pr Lsz-edge 5964 Vv Pr Lay 5034
L2>-edge 6440 Cr LB+ 5489
Nd Lz-edge 6208 V, Cr Nd Lay 5230
L2>-edge 6722 Cr, Mn LB+ 5722
Ls-edge 6459 V, Cr Las 5433
M edge | 7013 Cr. Mn Pm LB; 5961
Sm Ls-edge 6716 Cr, Mn Sm Las 5636
Lo-edge 7312 Mn, Fe LB+ 6205
Eu Ls-edge 6977 Cr, Mn Eu Las 5846
Lo-edge 7617 Mn, Fe LB+ 6456
Gd Ls-edge 7243 Mn, Fe Gd Lay 6057
L2>-edge 7930 Fe, Co LB 6713
Tb Lsz-edge 7514 Mn, Fe T Lay 6273
L2>-edge 8252 Fe, Co LB+ 6978
Dy Lsz-edge 7790 Mn, Fe, Co Dy Lay 6495
L2>-edge 8581 Co, Ni LB+ 7248
Ho Lsz-edge 8071 Fe, Co Ho Lay 6720
Lo-edge 8918 Co, Ni LB+ 7525
Er Ls-edge 8358 Fe, Co, Ni Er Lay 6949
Lo-edge 9264 Ni, Cu LB+ 7811
m Ls-edge 8648 C.o, Ni ™ Lay 7180
L>-edge 9617 Ni, Cu LB+ 8101
Yb Ls-edge 8944 Co, Ni Yb Loy 7416
Lo-edge 9978 Cu, Zn LB1 8402
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Fpl~F 2 s i i £ (eV) FIEY 2 gt Bodp 2 P kil & (eV)
Lu Ls-edge 9244 Co, Ni, Cu Ly Lay 7656
L.-edge 10349 Cu, Zn LB 8709

Hf Ls-edge 9561 Ni, Cu Hf Lay 7899
L»-edge 10739 Zn, Ga LB 9023

Ta Ls-edge 9881 Ni, Cu, Zn Ta Lay 8146
L.-edge 11136 Zn, Ga LB 9343

W Ls-edge 10207 Cu, Zn W Lay 8398
Lo-edge 11544 Ga, Ge L1 9672

Re Ls-edge 10535 Cu, Zn, Ga Re Lay 8653
Lo-edge 11959 Ga, Ge, As LB1 10010

Os Ls-edge 10871 Cu, Zn, Ga Os Lay 8912
L»-edge 12385 Ga, Ge, As LB 10355

Ir Ls-edge 11215 Zn, Ga, Ge Ir Lai 9175
L.-edge 12824 Ge, As, Se LBy 10708

Pt Ls-edge 11564 Zn, Ga, Ge Pt Lai 9442
L.-edge 13273 Ge, As, Se L1 11071

AU Ls-edge 11919 Ga, Ge, As AU Lai 9713
Lo-edge 13734 As, Se, Br LB1 11442

Hg Ls-edge 12284 Ga, Ge, As Hg Lai 9989
L.-edge 14208 As, Se, Br LB:1 11823
TI Ls-edge 12658 Ga, Ge, As TI Lai 10269
Lo-edge 14698 Se, Br LB1 12213
Pb Ls-edge 13035 Ge, As, Se Pb Loy 10552
L.-edge 15200 Se, Br LB 12614
Bi Ls-edge 13418 Ge, As, Se Bi Loy 10839
L.-edge 15711 Br LB 13024
Rb K-edge 15200 Br Rb Ka: 13395
Sr K-edge 16105 none Sr Kai 14165
Y K-edge 17038 Sr Y Ka: 14958
Zr K-edge 17998 Sr Zr Kai 15775
Nb K-edge 18986 Zr Nb Ka: 16615
Mo K-edge 20000 Zr Mo Ka1 17479
Tc K-edge 21044 Mo Tc Ka1 18367
Ru K-edge 22117 Mo Ru Kax 19279
Rh K-edge 23220 Ru Rh Ka: 20216
Pd K-edge 24350 Ru Pd Kax 21177
Ag K-edge 25514 Pd Ag Kax 22163
Cd K-edge 26711 Pd, Ag Cd Ka: 23174
In K-edge 27940 Pd, Ag In Ka: 24210
Sn K-edge 29200 Ag, In Sn Ka: 25271
Sb K-edge 30491 In, Sn Sb Ka: 26359
Te K-edge 31814 In, Sn Te Kax 27472
I K-edge 33169 Sn [ Ka: 28612

MIRE R - AR EE R R LE Y T TR (e i B RE)F
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Ln(l/1,)

—— initial measurement
—— with gain increased
—— with sample removed
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Energy (eV)
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——— 2nd scan shifted by +0.15 eV
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2 ALL AN ERAFHRY TR RIER AL Mzé‘i&‘@ms\ Apx = 1977 2 5
’I‘J’F:l‘:l—%gv}—fl}blj—?gﬁﬂgﬁrﬁ’} A& 4-11 ¢ enddpit B B

[#]1] ¢ % 4-1.1 7 %4 pym & 2 Pt foil & Pt Ls-edge w2 #- & Aux=1; 2 5 - 1 wt%
PUSIOz2 % x5 #FF 2HE o Flem)z k&R FE > "898 & 4 i

2

% Pt Ls-edge /%géi&:Apx =19? (¢ & Ptenz A 5 21.37 g/cmd)

[f2] %4 1cm?m B & 5 4um 2 Ptfoil 2 £ € 2
1 cm?x (4x10% cm) x 21.37 g/cm® = 8.548x103 g = 8.548 mg
19§3Hueme&&‘Eﬂﬁ&AM—1%%ﬁH§;
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8.548x103g+1% =0.8548g# & » 4 & FFlip e hEEL B o
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SR R AUX= 1o BAR TR R R T DA P 6 R GRS 0 LA T
TRHER T EH A R F R E

75



d PG| F P A BREATERSTEFRIAFER > Tl £ 411 iy
Brg(ip A eGSR E T ﬁﬁm ;—gﬂ AL 2000)7 A R B R G e e g s B
B Apx=1 #7F ife &% £ 20— A Aok R iR 0 BT 1T R SR i kg
PR A B E R e ﬂmw FRAFARR o AL AR 4ot f el
BE: o P B RS PR A B F AL AR o

[6]2] k- BRA4Fa P-RU B2 62 F3Ek 5 2 & Pt Le-edge AuniE = # 2 4 &
RuKedgef«‘w&EJ P2 2B FHLL LT gfmw AT A R G § N
FOEN g e AR i Bl ) FR RS PUE RuGhR3F L H5
e ?

[12] 2 %2 (358 0 7 Ak & Pt Leedge At & 5 1.0 @ & Ru K-edge i
AR G 05 et ood £ 41 il T oo AR AR OREN 0 FHE 280 f
(1Tcm?)z &+ 3z 3 8.55mgPt - 7= 7 0.0438 mmol Pt (= 8.55 mg + 195.09 g/mol) ;
F2 - RBpFE e fRuz i 05%x17.43mg+101.07 g/mol =0.0862
mmolRu; =T A HE 7P Pt RuagahF W85 1:20

A A AR AR Ed A E Fadp st ’mjfﬁ v TR FE TR ekt
B ET o "céiﬁ”]“ athdiiple =8 0 TRV g FIHRS AR ZEEEG F - R
BaAADE kL o gt %k T o 3 PFRUBEZ B S Pt2 Ruai 3t i
10 B - BEHEFORED T 0 & Pt Lsedge el # & #-¢ 2 % Ru K-edge
A R 2 4 B o R AP - g4 W37 Pt L-edge 17 2 Ru K-edge s 3 £ i
P E ok S 8lld 0 it 3 A Pt Ls-edge AutiE A $- R #2317 2.0 0 @ & Ru K-edge Fo
ARG E 05 drdt A 22 Btk FIREBPER T ER IR G B E R
PR Ry o rEg &P Pt Rusih 3t 6+ 202 11 pF > §47 4443 PtLs-edge 2 Ru
K-edge ~ %@ &% % B B erfk &8 TR E o B2 Pt 2 Ru ek 3+ v 5 L 4o @ak(5]40 10 ¢ 1
2 1:010) #HS PR S F O R ERY FRENRE ek Rt e G £~ F
AR & - A
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2411 LA AR el AuE S AUX=1 9T F 2 B A 2 ¥ g ff onE B

b (cm™) g (cm™) Al Thickness (um) | Density | Weight
Element|Edge|pelow edge|above edge | (cm™) for Apx = 1 (g/cm3) | (mg/cm?)
Ti K 387.29 | 3232.54 |2845.25 3.51 4.540 1.60
V K 446.66 | 3822.62 |3375.96 2.96 6.110 1.81
Cr K 464.16 | 3961.76 |3497.60 2.86 7.190 2.06
Mn K 419.38 | 3497.52 |3078.14 3.25 7.420 2.41
Fe K 410.13 | 3204.32 |2794.20 3.58 7.860 2.81
Co K 415.83 | 3360.66 |2944.83 3.40 8.900 3.02
Ni K 392.86 | 2976.64 |2583.78 3.87 8.900 3.44
Cu K 338.69 | 2582.72 |2244.03 4.46 8.940 3.98
Zn K 260.47 1897.03 [1636.55 6.11 7.140 4.36
Ga K 180.00 1207.07 |1027.08 9.74 5.903 5.75
Ge K 150.75 1037.03 | 886.28 11.28 5.323 6.01
As K 147.51 1006.98 | 859.46 11.64 5.730 6.67
Se K 111.51 726.98 | 615.47 16.25 4.790 7.78
Br K 67.32 443.11 375.79 26.61 3.120 8.30
Rb K 27.85 179.15 151.31 66.09 1.532 10.13
Sr K 41.47 273.43 | 231.96 43.11 2.540 10.95
Y K 70.69 453.21 382.52 26.14 4.405 11.52
Zr K 96.35 606.26 | 509.91 19.61 6.530 12.81
Nb K 114.24 753.99 | 639.75 15.63 8.570 13.40
Mo K 128.51 828.27 | 699.77 14.29 10.220 14.60
Tc K 134.82 846.77 711.96 14.05 11.500 16.15
Ru K 136.07 848.21 712.14 14.04 12.410 17.43
Rh K 128.76 773.57 | 644.81 15.51 12.440 19.29
Pd K 116.22 738.49 | 622.26 16.07 12.160 19.54
Ag K 96.14 579.38 | 483.23 20.69 10.500 [ 21.73
Cd K 7417 441.41 367.24 27.23 8.650 23.55
In K 58.47 334.02 | 275.54 36.29 7.280 26.42
Sn K 42.98 253.25 | 210.26 47.56 5.760 27.39
Sb K 46.22 266.19 | 219.97 45.46 6.691 30.42
Te K 40.61 228.66 188.04 53.18 6.240 33.18
I K 31.82 177.76 145.95 68.52 4.940 33.85
Cs K 10.72 57.54 46.82 213.57 1.873 40.00

Ls 465.93 1306.65 | 840.72 11.89 1.873 2.23
Ba K 19.26 101.00 81.74 122.34 3.500 42.82
Ls 797.62 | 2280.90 [1431.28 6.99 3.500 2.45
La K 31.29 284.65 | 253.36 39.47 6.150 24.27
Lz | 1327.51 | 3549.25 [2221.73 4.50 6.150 2.77
Ce K 33.93 180.06 146.13 68.43 6.670 45.64
Lz | 1392.06 | 3746.54 [2354.49 4.25 6.670 2.83
Pr K 32.09 167.88 135.79 73.64 6.769 49.85
Lz | 1380.19 | 3656.59 [2276.40 4.39 6.769 2.97
Nd K 30.81 163.49 132.68 75.37 6.960 52.46
Lz | 1330.65 | 3479.69 [2149.04 4.65 6.960 3.24
Pm K 28.78 150.89 122.12 81.89 6.782 55.54
Lz | 1230.49 | 3263.18 [2032.69 4.92 6.782 3.34
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2411(F) A~ F el e G iud  AUX=19E 2 ERZ H g fend £

g (cm™) b (cm™) Al Thickness (um) | Density | Weight

Element|Edgepelow edge|above edge| (cm™) for Apx = 1 (g/cm®) | (mg/cm?)
sm K 31.11 159.24 128.13 78.04 7.536 58.81
Lz | 1278.03 | 3358.63 |2080.59 4.81 7.536 3.62

Eu K 21.01 105.91 84.90 117.79 5.259 61.94
L3 852.99 | 2275.30 [1422.31 7.03 5.259 3.70

Gd K 29.93 152.42 122.50 81.64 7.950 64.90
Lz | 1203.00 [ 3180.95 |1977.94 5.06 7.950 4.02

b K 30.17 146.92 116.76 85.65 8.272 70.85
Lz | 119745 | 3176.87 |1979.42 5.05 8.272 4.18

Dy K 29.71 143.31 113.61 88.02 8.536 75.14
Lz | 1164.07 | 10191.51 [9027.43 1.11 8.536 0.95

Ho K 30.38 142.66 112.29 89.06 8.803 78.40
Lz | 1119.58 | 3124.32 [2004.73 4.99 8.803 4.39

Er K 29.00 139.34 110.33 90.63 9.051 82.03
Lz | 1099.68 | 3139.55 |2039.87 4.90 9.051 4.44

m K 29.50 137.84 108.34 92.30 9.332 86.14
Lz | 1082.48 | 2905.24 |1822.76 5.49 9.332 5.12

Yb K 20.73 93.81 73.07 136.85 6.977 95.48
L3 765.38 1916.51 |1151.13 8.69 6.977 6.06

Lu K 28.77 130.91 102.14 97.91 9.842 96.36
Lz | 1041.23 | 2652.09 [1610.87 6.21 9.842 6.11

Hf K 35.25 165.28 | 130.04 76.90 13.300 | 102.28
Lz | 1350.02 | 3172.36 [1822.34 5.49 13.300 7.30

Ta K 43.90 190.76 | 146.87 68.09 16.600 | 113.03
Lz | 1572.62 | 3966.63 |2394.01 4.18 16.600 6.93

W K 48.28 212.63 | 164.36 60.84 19.300 | 117.43
Lz | 1797.55 | 4562.96 |2765.40 3.62 19.300 6.98

Re K 52.92 219.86 | 166.94 59.90 21.020 | 125.91
Lz | 1879.62 | 4870.75 |2991.13 3.34 21.020 7.03

Os K 53.43 233.20 179.77 55.63 22.500 | 125.16
Lz | 1909.66 | 4679.17 |[2769.51 3.61 22.500 8.12

Ir K 49.21 217.30 168.09 59.49 22.420 | 133.38
Lz | 1828.16 | 4229.43 [2401.27 4.16 22.420 9.34

Pt K 45.26 197.78 | 152.52 65.57 21.370 | 140.11
L3 | 1622.64 | 4122.48 [2499.84 4.00 21.370 8.55

AL K 39.96 167.69 | 127.72 78.30 19.370 | 151.66
Ls | 1498.22 | 3537.01 [2038.79 4.90 19.370 9.50

Hg K 27.22 116.71 89.49 111.75 13.546 | 151.38
L3 998.75 | 2318.92 [1320.17 7.57 13.546 10.26

I K 23.34 97.44 74.09 134.96 11.860 | 160.07
L3 829.92 | 2001.67 [1171.75 8.53 11.860 10.12

Pb K 20.84 84.88 64.05 156.14 11.340 | 177.06
L3 765.73 1822.74 11057.01 9.46 11.340 10.73

Bi K 18.11 73.24 55.13 181.39 9.800 | 177.76
L3 654.85 1479.95 | 825.10 12.12 9.800 11.88
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B ™4 4-1b

Bk f- AH P4 - B BAR(R LK AAER)S 5 nm SCo & BH ) T
faE kRl E R 2

Lytle detector e ip[4&"Y o R &5 B 1Z MAT PR VR R SR ~ LB RS A0
Fend & > 4ot r stk dm 3 3 Mok &EERDTY > T FEY L5 0 £ f3474 hsolid
state detector 2% Lytle detector " i< A +4 ¥+ k3% % § m?‘ﬂ o hrE EWCL F b A A
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