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Table 1. Reference values on the binding
energy scale for the designated photo-
electron and Auger clectron lines as
measured by  excitation  with
unmonochromated Al and Mg Ka

x-rays?
Binding energy value® {aV)
Line AlKa Mg Ka
Au 4f, 83.98 + 0.02 84.00 £ 0.01
Ag 3dg,, 368.26 + 0.02 368.27 £ 0.01
Cu LW 567.96 + 0.02 334941 0.01
Cu 2py), 932674002  932.660.02
Ag M WV 1128.78 + 0.02 895.75+0.02

* The indicated uncertainties represent one stan-
dard deviation.
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AE, R Lt E S5,
AEn = En - Erd’n (6)
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propagation-of-error formulae {253\ E, OF 48
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Acknowledgments{Z ;R L7-FF 2 & (scientists)ic LV 3R 2.
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Table 2. Summary of instruments® used in the inter-
laboratory comparison and of methods used for
peak location

Pask location
mathod*

Manulaciurer

Instrument and model

Fisons, ESCALAB I 1 (top 10%)
Physical Electronics, 5400 2,3 (~100%)
Fisons, SS! S-Probe 2 {~100%)

2 (1op 50-70%)
2,3 (~100%)
2 (~100%)

1 {top 20%)

1 (top 20%)

1 {10p 20%)

Physical Electronics, 5600
Physical Electronics, 560
Fisons, SS! M-Probe
Fisons, ESCALAB I
Physical Electronics, 5600
Physical Electronics, 5500
Scienta, ESCA 300 1, 3 (top 10%)
Kratos, AXIS HS 2 (top 15-50%)

®1: digital method A (step 3); 2: digital method B (step 3);
3: variation on method A or B (see text), The figures in par-
entheses indicate the fraction of the peak used in peak loca-
tion (see text).
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Figure 1. {(a) Experimental Cu 2p,,, photoelectron specium

{solid circles) measured with instrument F. The short-dashed line

indicates an assumed Shirley background and the solid line indi-

cates the overall fit based on the use of a mixed Gaussian-

Lorentzian function to represent the photoslectron lineshape. (b)

Experimental data from (a) comprising the top 10% of the peak

(solid circles) and a quadratic fit {solid line) to these points. The

open circles show points for the top 10% of the peak in the fitled

spectrum shown in (8) and the dashead line is a quadratic fit to

these points with the exception of the outlier point at 567,95 eV,
as discussed in the text.
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figurs 2. Experimental Cu L,VV Auger spectrum recorded with
instrument F; see caption to Fig. 1.
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Figure 3. Experimental Cu L,VV Auger spectrum measured with Figure 4. Experimental Ag M, VV Auger spectrum recorded with
instrument C: see caption to Fig. 1. For this spectrum, a m'has instrument C; see captions to Figs 1 and 3. In the fit to this spec-
been made in (3a) with two mixed Gaussian-Lorentzian functions yum, a linear background (short-dashed line) has been assumed.

{long-dashed lines).
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AVT AT T =Rk BI04 WS4y T4
TEER(1128.5eV OAMANZ T e sSIEERV V) B RL
TESD W — PRI RIL 1128.934eV e o7, H4(a)
Ty RENJTT DI TR ~— ) R T RO
fEafr#E R CIHUHEIC I AR L TRV, E— 2 B
1128.912eV &igoic, ZOWTIE, 740 T4 7 LTmH
VA= =L V= DL BIIAN T IV OB R
S0 0.02eV {BEES TR ILF L2077,
LOEWMEELDDE BT BOY T =T E2 AT,
RICBIIAXI M E T 4T A4 T FTHIERTHETH
D5, EMEIT Shirley /Sy 27 T o RIEFEFMERLEL
DRI LPLTRLU TIIWEN, Ea TRy MEE
R oTe oI T T R DD, VI =T (B —2
TAYT A TVIZED RO -2 E 4 RIS T«
YT AL RO — IR KU BICALEZELS,
# LIZASL72 NPL OZBRIERL 4 REAEIC IR
H2OT, EOY M7 T NSy 7T TR
DO — LB A RDDHEFHEeA 7 vy e ET5,
FAH2F 77y M Cu LV R Ag MVV 4 —V =
RO ERBTBEDILZOOHIA—a—L Y
MEERWAZETHAL D, A7y b REXIT Sy
2777 R OMRERHE DT RNVFREBICIKTFL
THH. HL, ZOF 7y MR EIBLTEENLD
THDHRLITBEYIRMELITOLENHD, Ll
EDRNSY I T T RERW HBDY 7= T%
X 3,4 OEDIZIAVMEIK Tl — 2 DT —
H12iT(e.g. B —27Dhy 7 20-500CEB T IT. B
EREVBEMIZTEDTHAD, 74T 4TIV
E—-JEBOBRIRIT, RENRT —F OB EREC
ayh A ZTIE N2 L TABEND)D 2 BLARITIED
FONIRESLERHD, HEIZIT. BIP LIV EE
(e.g. by 2005 FE~ITLV, b BAA, bok KV
FETHFEDRV, ZOLIINTTDIET, RFR~IH
NWEGEBMMRELEF, L xAIT 7, A —Vx
B2 BB MOy DERYRY — 7 DIE Rk
EOREEZTRT V40T 17 A DB HH

LR BRI T E—INBOEEM E
A TEB(maximum precision)& #E 2 Hil s,

& 1-4 OFDD, Sy I T TT R OREDF R
BOC—IEBWIT 40T 478D NEIMETI
HENFREE A 7'y FDECBIE R LT, TV
WEERBRAVIZBNENHLDTRTOT — 5% &
-4 W RLE LI EEMIC AR 2T LR EBEL T
RN, ZICHL BB O(F U EIFE A HD)
F 7y, & B.C,D,EF TNIZ K MbD-FNLE
LRSI E—V/UBREFIHECL>TRDLNZE
— AL EIH L THA K TH 0.05eV TLDRAD 722
EERDTATEDD, DA 7wy MEILELDBRER
BT TV —a il /SR ETHREEZLDLIL
DA TR 4 IRLIC o, I RTRERETHY ., B
TERVBDTHD,

BIEF—%

BIROREFRIECESINTHBLNZRET —F%
F 3 ITEEDD, WONDBMEIL, THIAF D
AZFNFRLRE LD X AR AKX, THIA4Y
DT /3—F ¥ A XEIL YRR E L X TR EL
F—HERMLTETEY FHERMFEORET —
R T D, 3 3120X XPS fEICAV= X 87/
—ROHEFEBLTE /70 A—FDHFELRLTHD,

#3056, B—EBTLT T IA4YP DR RILFD
FIRICEYD O IREEIEIR a DAEIIR L THIE, T, &
BIESTIXBT /—FomEIr > TL BT 5T
ERDDD, X BOARYMNFAX, TFHIAF DT /83—
FA I AXEB D EIEOE L, SEIOHET
Hall L TREAEREE RITE )T,

b DIEIXZEAE DEBTRIERBIIZEENDE
WhITRER o7, FXIE. b D 10 ppm OFEALIL Au
4f; & Cu 2p,, D BE {EDEV NI FVT 8 meV DEAL
AR AER@], LML, HEBEGC TR ELZDAE
SECHL  E—IBOEENLRELLNDLDD
RERZDEOEALE RLE(ENTNEKDEWVI
153 BLUX 212 ppm),

3D O W IEIRDFEHEIL 0.007eV, {EBHREIT
0.14eV Th o7, ZrLHDMEFX Anthony & Seah DT
BB T OB S R O 0.033+0.41eV[2]iT b~
T/HEL, 2L EBEOHER EBLCEB MR
DL~YLE EERLTVWD, —RHIEIR b DR E R

- 276 —



Table 3. Values of the zero correction term @ [Eqn (3)] and the voltage scaling
term b |Eqn (4)] for each instrument and set of operating conditions

Operating
Instrument condition R-ray Reroy Fass energy [ b
sat anode monochromsior {oV) (eV)
A 1 Mg No 50 ~-0.003 1.000029
8 1 Mg Nc 8.95 -0.17 1.000012
2 Mg No 35.75 -0.18 1.000000
3 Al Yes 8.95 -0.38 1.000153
4 Al Yes 35.75 -0.37 7.000106
Cc 1 Al Yss 25® 0.04 0.999882
2 Al Yes 25°® 0.04 0.999982
3 Al Yes 25¢ 0.02 0.999982
4 Al Yes 259 0.01 (.85587"
5 Al Yes 50" 0.08 0.999994
[§] Al Yes 50° G.i0 0.858978
7 Al Yes 50° 0.09 0.995953
8 Al Yes 50° 0.09 0.999 941
D 1 Al Yes 11.75 0.08 0.999988
E 1 Mg No 25 0.02 1.000012
2 Al No 25 ~0.07 1.000024
F 1 Al Yes 50 0.20 0.959 700
G 1 Mg No 20 0.04 0.999 953
2 Mg No 50 013 1.000 000
3 Al No 20 0.19 0.999788
4 Al No 50 0.28 0.999823
5 Al Yes 20 0.07 0.899918
6 Al Yes 50 o 0.999 306
H 1 Mg No 235 0.01 1.000071
) 1 Mg No 23.5 -0.26°  0.998281
J 1 Al Yes 40°* 0.01 0.999 965
2 Al Yes 40' 0.00 0.999976
3 Al Yes 756¢ -0.01 0.999976
4 Al Yes 75' ~-0.03 0.8999976
5 Al Yes 150°¢ -0.01 0.999 971
6 Al Yes 150’ -0.05 0.999976
K 1 Mg No 10° 0.08  0.999882
2 Mg No 40° 0.04 0.998 864
3 Mg No 40" 0.04 0.999 859
4 Al Yes 40" -0.09 0.999 859

*Spot size = 0.25 mm x 1.2 mm.
®Spot size = 0.125 mm x 0.8 mm.

€ Spot size = 0.08 mm % 0.35 mm.

% Spot size = 0.04 mm x 0.25 mm,

¢ Aperture size = 0.5 mm.

' Aperture size = 1.1 mm.,

9 Diametler of analyzed area = 2 mm.,

" Diameter of analyzed area = 0.1 mm.

AL, BARENLDXL Ab(le. Ab=b-1)%F
WREEREN RV, RIDTF —F T, Ab OFELEIL
-61 ppm. FEHEFEIT 143 ppm TH-o7=, FiE O
I COLEFE R TIL. ZOfEIX 9+ 261 ppm TH o7,
U EXD AEOZN—FICBITHERIRIE2)IZ
BT, BAE(a=0,b=1)ITOWVERETHEAS
NnTVW5,

TITEETREILII. R 1 OBREZAIELE
BIOITE /20 X BER DT IETHD,
/70 X ROV EEOKEIL Al X ROE
BAEE AL TOBA., FETTHRLELIID/NERFR
FH XL ABAEL TVBLDEE X BIND,

B IE D IEFE B (accuracy) I B35 — DD EA
LT VL AEICLIAEFE—IRRNEDOY
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TIRBT BB, TOEIRT TN Audfy, & Agdd,
E— 2BV TEHARNTERY RERF OMEEOF
EREALTHIDERIRESNTVB13], Au 4f,, Pfh
DE— 7 DALEIIR R FI o TIN5 2ER
Bil&h v Al14,151, LA, Anthony & Seah 13 Cu
2y, E—=ZIZHAL T(30-60° D& T), RO L AE
AEXTEEBLOERDANRYZET =— )V 50 iR
L&D —I B OV X OFEE FAR (root-
mean-square}d, TNEN 4 BLU'S meV Thor-k
L TV3[3),

B HME OB ¥ E £ (Repeatability standard

deviation)

SEETOENENOAIESIC BT BE )ES
HOBERRE O, 2R 4 IZFT, BNEDOSILo, %
KHAEZDI, REZREICEITICEH L TREGELIC
Cu ng/'l E°‘—7§'?ﬂ'lﬁz’b7‘:(27‘y7’ 1)0 i 4 0)0( 0)1}?—
IMEL 0.007eV TIEEFEIT 0.005eV TH B,

o, DIRFEIEL T, BEFRNSY ~OEAHThr bk
DTEB~ORBEABLOAF R0 F, REFD
LB S, LT XPS WIEL V) — B D ENFA A
% Cu 2py,, DREEZBEL TITHOLERHLE, H5
SINEGER GIIIBMHL T, LRO—HDFFEIC
LBMEL, RE ;NI ZITOREBITLRE XKD
BEMIZ ELUIL 920, ZORWEIROFNE SR
FHEZEOBFBRML RKDBITIIALMCHE YL F
BT, FIZR2DEME D AE, DIERF D estimated
uncertainties(R7 7" 6)& B+ AR ESICEBLTE S
THd, EE CTORWFIRIZED o, DfEIZ0.027eV
THY, TNREEBEOEWFEIBICLA{E 0.018eV @
5 FHTHD,

REMIBICIAR ST IO/ RIL. £EBD
BINFROTHANURETHI R HRLTE
<6

AE, DI

R 4 IZIIRB)EO) LD R Ag 3d;, CuL,VV B
O Ag M\VV (845 AE, DL RLTH D, 22T,
BEBLUOERLRAES I INFIRBITAF=vIDi
O ORIEIZEETHEFR ALY BFEL>TEMEND
Do

SAFTHL Cu 2p,,, B — 22X 3 2 9B LB
& Au 4f,, IZX45 2 EOIRSL LRI E DR /MBI
EDWVEREILBLTERTLHO), — M, 25
Tm{BOD Cu2p,, & Au 4f,,, B — B84 B — 7L B
DOREE y, BEREDOBBIE x; (R DMHo72kT5D

Table 4. Values of the repeatability standard deviation o, and
of AE, for the designated lines.

Operating
condition A, {aV)®
Instrumant sot o, {aV)*® Ap3d,, Cul,wW Ag M W
A 1 0.005 0.01
] 1 -0.01 005 0.06
2 0.008 -0.01 0.04 0.08
3¢ 012 015 0.13
4¢ 0.06 0.5
C e 0.005 0.01  0.21 0.08
2¢ 001 018 0.08
3c 0.008 002 020 0.14
4¢ 0.01 022 0.18
5¢ 001 0.22 0.09
6¢ 002 017 0.05
7¢ 0.011 000 0.19 0.08
8c -0.01  0.20 0.06
D ¢ 0.01 0.00 032 0.20
£ 1 0.004 0.00
2 0.004 0.03
F 1e 0.01 -0.03 0.01
G 1 011 0.07 0.09
2 012 0.09 0.12
3 0.015 (0.028¢9) 005 0.02 0.23
4 0.021 (0.0267) 008 0.03 0.22
5¢ 002 0.04 0.01
6¢ 003 0.03 -0.05
H 1 0.001 000 0.02 -0.01
] 1 0.001 001 002 0.02
J 1€ -0.03
2° 0.003 -0.02
3¢ -0.02
4¢ -0.01
5¢ -0.02
6° -0.01
K 1 0.004 -0.02 0.00 -0.01
2 0.002 ~003 001 0.02
3 0.01 -0.02 0.01 0.02
4° 0.004 ~0.01  0.15 0.15

* Determined as described in the text.

® Systematic offsets in peak location by digital method B on the
AE, values reported here are discussed in the section on peak
location in the text.

© X-ray monochromator used.

¢ Determined from multiple sequences of operations, each starting
from mounting the specimen on the manipulator, then aligning the
specimen and measuring the Cu 2p,, peak, and ending with
removal of the specimen from the manipulator.
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& FO B (variance NI IR T EH X b HI16,17],

2o D= [Ty m) = biZxyy; — (Zx)(Ey,) [ m)
m—2

(N

AT RNVFRTICEBITDHE OB A & (check
position) E WCPAL T, WIEEBRMNLIREEINDIE

E, DEHERA U, iKREORD LI 5(16,17),
Up =t l(m™ + V)22 ®

IT
y < Ern = E)?
Z,’(x; - E)2
TV, E =508.325 eV I Au 4f, , & Cu 2p,,, DE FBIE
DT T, 1y I HE XN TEHE K (e.g. 95%) D
Student @ t RN DT — T NWhbEZ LB,
e OBMIIZEL T, KV FHEOXDORIEIL
Epg, WHF2—E 08I 228+ 515 8B R
U,y THY, ZNRKRNTE X DNS(16,17]

Uny = Hmoag [0 +m™ +V)5172 ©

BETINFIIHR TR U, L +U,, DT OV MIE
DR/MEIZEIL TOR L2 D,

F S5 ILU, U, D—FlZT, ZOMEIEF8)E(9)
PHRDIHLDT, $E G OPESRM set 4 TERS
Nk 3 S0EETRVX TORERE (check
measurements) X EIZE$T 5L D THD, 22 TOW
EFHEBIUIEHBAII Cu 2p,,, D IEOHREL Au
Afy D 2 BEIOWEFERIZESNELOT, m=11,
I = 226 THhD, Cu 2p,,, T —F DD T FILANH
T~ BREICET IRVFIRICEVHES AL
DTHBD RNEY RO 7= 2EDHEUT 0.00141 eV?

Table 5. Values of U,, and U,, caiculated from
Eqns (8) and (9) for the indicated lines
and positions on the BE scale based on
the calibration made on instrument G
operated in condition set 4

Line BE {eV) v, (eV) U,, (eV)
Ag 3dg,, 368.26 0.027 0.088
Cu L,vV 567.96 0.026 0.089
Ag M, WV 1128.78 0.045 0.096

Thok(ZD&E s=0038eV T, ZOMEITFR 4 1ZRL
T-AR R o, DfE 0.026 eV I0HOFhIKREVY), Z
D—EDT —ZZH LTI AEBBR U, 1L s DK
2.51%., 0, DF 3.5 {FThote, ZDEH7e 3 EITHAR
IZX L TE R IERER AL 5228, LT Oz B
MITT DD, ZITHIBAMICE T EREZED 3
(S EHBRLTE, SLICAENRGRBBESICE
LR LRI E I R B) o, DEEEL T, REFE
EHL THAR LM E L7 Cu 2p;,, OFERDBR DT o,
(R HODS0WBLEEHT 2, ZO#F R, —EORENR
EBLER 4 O AE, IHISUEHBRADEITED o, D
fE(R I)DFI4.5 %L RELOIND, R4 D o, DFEHE
12 0.007 eV ROT, {EHRFITF 0.032 eV L7225,

R 4 OAE, ZiHE$212H10, HBIZEVELD R
HA2F 7By MEKRTHE 0.05 eV; E— DA B R
EDREYBRIOEEBLERTILENSD, Ll
%< D AE, DIEIIEHEIRF O RHELYOFEETHD
0.032 eV REINHIBL—rF 7y bbb iRh KE
WZER DD TS, BB EEAL DT AT
T2V K& AE, DIEITE /70 X RIRZEF L
EBOF —P 2= bEL TV,

IIT, R4 DAE, 2B —BICHITTELRETS,
7. Ag 3dy, E—2IIXPT B AE, DIENLHZ DL, F
YIEIL 0.013 eV, BHERZENL 0.041 eV THD, ZOME
b, ZOIBR TOTRAFEOBEBELFHI1ICHD
ERREND, ZORRIT. RIEOHBMTORER
(Ag 3d5/2 E— 27 DEHH)2 XY -0.038 £ 0.048
eV2DHIZIFRERSE THD,

HIZ Mg X BIREFEE /270 Al X BRIRICEDBIE SN
7= Cut Ag DA Tzt — 21255 AE, DIEIZ DV
TEET3, Cu L,VV Mg, Cu L,VV (A, Ag M,VV
MBLU Ag MV (ADDEE—2IZX$ 5 AE, D
FEHES LB EREIL. £0EFR 0.031+0.029,
0.027+0.006, 0.052+0.051 LT 0.225+0.007 eV
TH Do F&® 3 =270 AE, HIZBBLTIXEFRIBR O
HEEPE— N BREOBRENOEX THATX
HEEHDKEETHD, AgM,VV (ADE'—IZBEL Tid.
F—F0 2 BRI, FERICKERR AE, ENED
T3, BIEIOXGT 5 A R2NE, Cu LIVV
& Ag MAVV 2L TENEHL 0.000£0.031 BLU
0.004£0.032 eV ThHol=Mg, BL U Al X BRIRDO LY
&),
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VEW XL AT 7 XBRIRICED Cuk Ag A —V =
B — 42T A AE, DIEIZ DV THATHS, Cu LVV
& Ag M,VV E—2ZIZ5 35 AE, OFIIER ZIOERE
AT FFR 0.162+0.082, 0.089+0.071 eV T
INHD AE, RSP RENELIL Y
= a0 X EEldeE s yn X RIRO =
FULEDENENAIE TR TED,

UL 2R 7 Al X BRROFEEG(F L) T RVFR
1486.568 +0.010 eV HIRESI, TO(—RITET /T
T REND) Koy R OFETR/FIL 1486.706
+0.010 eV THBESILTVA{18], ZDEH X FRD
TR RAEOBEVIE, HBFE—IDFEETANEK
H R B RIBEL R HIR, 12 ER D, X BROFH T
FFEICEDETRE T RN —ETDHEIC
P E IR IR TVAED T, DRI, X BOTX
LFIL Lo ThHhHIEFE— 7 OMFh = 2 NVFHZEIL
z,rwf*xﬁwv%r;tﬂu@%fw—abfwso Lal.
BE ®RizkAdd —2 = —7OMRIZFY X BxF
NIV ELT Lioo

YL, AlKe, O IOVEL AlKay , OF L
THAFEY 0.138 eV i<, ZOBIZE/7u X BT
BIELT Cu L,VV & Ag M,VV @ AE, 13 —ARBIIC K&
IEEI DIEN B TED, (F/70n X S TRIELL)
EE— 20 AE, DIEIENE 0.130£0.084eV THY, Z

Hh.

L MY
AR

N/ ou X BREFEE /U X BOZINFEIL -
LTV 5,

70 X BTRIELE Cu L,VV & Ag MVV DF
¥ AE, DIBUERIEIL, O —ZICH AN KRE, O

b — o B O FEHZ I L TRHTIA B0, 0
EEELT XPS EOE /7a X RIRBHEELRM TR
WD (e.g. R AEBREELILARI TMIL
2YEBOER X BTRVFD Kay OFEHTRILED
LA TWSZEMNEITEIA[19), L, Agdds, &7
D AE, ENUEEIBAOHERICH AT+ 7I0ma

T YLD Cu L,V B —7 D AE, {BFXE /7
o{pEnt X BOEHTRINFOMEFIELZLTH
A9
5l & E— DA TRIVEEIC 35 AE, DF

WIEGE VR LD TT Y, BRUTE/70 X #
VE AT NT VRV EEE LD LY AE, B, BOAX
£ 70 X BROAN T EEMLDER T Al X #
ELE/70 X BIECER G, MIESRMEF 3 & DIZLD
Ag MV E'— 7 DEREIT PRIV KE2LOTH-
7-(0.225 eV), BL FTIORE RIC DWW THERT D,

o — 2B R EOHETHERLEZIICT VAV
Tk B o kAL — 7O BHREEHEIID T THLH LS
B2 A Ty e ELD, ZORBEIRID K 6
%:’ﬁé:u*/vﬂﬂ@é:#ﬁ'é%‘)wv#“(f A TR
AE, DIEHIEETT, B 6 PO 4 & (Al X BRIRICED

T T T L T T T
0.30 - Peaks located with digital methods A and B b
0.25} Cu LgVV (Al) Ag M4VV {(Al) -
¢
020 1
5
@ 0.15 :
L=
Y o010
Cu L4V (Mg)
0.05 b
+
0.00 Ag MgVV {Mg) ]
.0.05 Ag 3ds,
A A i 1 1 A 1
0 200 400 600 800 1000 1200

Binding Energy (eV)

T T T T T v T
0.30F peaks located with digital method A 7
0.25} Ag MqVV (Al)+
'
0.20} ﬂ
> 0.5+ A
o o010} .
W 0.10 Cu LaVV (Mg)
0,05k i CulgVV (An )
3
0.00} .
Ag MgWV (Mg)
-0.05 Ag 3ds52 ]
J i 1 A 1 L A
0 200 400 600 800 1000 1200

Figura 5. Plot of average values of AE, in Table 4 vs. binding

energy for the indicated lines. The solid circles indicate average
AE, values from data taken with instruments without an x-ray
monochromator and the solid squares indicate corresponding
values from instruments with an x-ray monochromator. The error
bars denote one standard deviation, The error bars are unrealistic
for the two Auger points corresponding to Al x-rays and no mono-
chromator; each point is the average of only two A, values.
Digital methods A and B (Table 2) were used to locate peak posi-
.tions,
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Binding Energy (eV)

Figure 6. Plot of average values of AE, in Table 4 vs. binding
anergy for the indicated lines and for peaks located only using
digital method A. The error bars are unrealistic for the four poinis
corresponding to the Cu L,VV and Ag M_VV Auger lines measured
with Al x-rays [both with (solid squares) and without (solid
circles) an x-ray monochromator]. The two points for tha Cu L,VV
Auger line (Al x-rays) have been displaced horizontally for clarity.
See caption 1o Fig. 5.



Cul,VV ¥ AgM,VV E—2ENENE/7ab) L,
INBITEE G TRMEIN) X, o0 AE, fEND
ROEFERRDT, 27—/ —DREXIFELN L
DT, B 5 & 6 Ztb8R§5&, Ag 3ds, E—2&
Me X BIRTIIE L7 CuL3VV BLX U AgM4VV E—
TDTHE AE, B TIEAT BB VIR L2V A3,
Al X BB TRIEIN /I —2 2 — 27 DY AE, 1T
ZERBEABZLND, ZZTHL, #HEDEIZ SV
TRHTD, ZNODT —F13+T_TER G TRIES
NELDOTHD,

BB GCOT—Hrt Mg X #RIR, JEE /20 ALX RIF
BLOE/270 ALXBIRTORESTONTVAET
FRE, & X BRIRIZEBLT 2 07749/ xx
FNVF(R JTRIEIIITONZ, AE, DIEIX/IRTH
VFURBIRH 7= DT(ERA) AT HR/FIHTD
& X RIFEOEH AE, 2B 7 10RT, M7 0ER
ISR FNR DRI PIEITLS)?2 [BEORIED
A THDBMN, BRI EICIRITEN T —F B
51TV Be.g. Ag M,VV), Fi. ZNHDE—~I4F
BT RTTVHILVFHEA LIS TRDObN T,

F9. Ag 3d;,, 27 D AE, {BIZDOVWTHRR T2, ]
LITRET5 AE, DAEVL 0.02 eV 735 0.12 eV IZET
IER>TD, JIESHME 43R 5D EICS T HEH
R Unytd0.09 eV ERELLN. 6 ADHN4 KET

BIDPRRIZASTNBA, 2 KIXEFIHIHTY

-
o
T v T A T T L
0.30F + Mg x-rays Instrument G T
+ Al x-rays, no monochromator
0.25} * Alx-rays, monochromaior Ag MgWV (A1)
__ 020} 1
>
L
~ 0.15
uf Ag M4VV (Mg)
< 0.0t . 4
Cu LaVV (Mg).
0.05 + + CulaVV (A) 4
. H
000} Ag 3ds/2
005} .

L. L 1 H L 1
0 200 400 600 800 1000 1200
Binding Energy (eV)

Figure 7. Plot of average values of AF, (in Table 4) determined
for instrument G vs. binding energy for the indicated lines. The
solid circles show results of measurements with Mg x-rays, the
solid triangles show results with Al x-rays and no x-ray monochro-
mator, and the solid squares show results for Al x-rays and an
x-ray monochromator.

HIT . Ag 3d,,, EE— 2L Mg X BIRB L UFET /70 Al
X BRCRRENEA— < —7IZ /5 AE, Dt
FHEIZ DV TR B, 1ZEAE D SITBIESR 4K S)
AT AEHBRICASTNDIENS, ZOERIT
Ha DI B B LTV B (representative) & A7
DD, 2 AIXEFEHEBREORBELVEIVGLANT
VAR B EINZEAE DFRES R RAFITH LT 5
BRTETWDHLEEZLND, LML, Al X BRIRTEIE
s Ag MAVV 2 —2 = — 2 D SiHEHBARAD R
BLVELIOVANTEY, OB O R/V¥
W (Cu 2py,, E— 28N EREE T RAFREBUTE T
BEARPSL LTIV DR EEE A H D,

BFIZ, T/ ALXBRIRIZED Bhi &= Cu L, VY
BLU Ag MV A=V =t"—7® AE, [HICVWTHE
245, BIDE#HRILIX. ZhED o0 AE, [HIE(E
J7nar—AMN Al Ko, IKREIN TV 572510)0.138
eV THEZED FREND, Ll Cu LiVV E—ID
¥ AE, 1L 0.035 eV T. Ag M,VV E—2DF it~
0.02 eV Thol, ZNETHIHBEL TE/RRITTRL
XEOBEBENRYLoTWERLIE, 2D Zo@
AE, DIEENE0.01 eV THDHEVDZEN, £/
A—ZDRENRV LT TNDBIERD, FED, T/
sufpEnk X BOFEHTRNVFIL Key ODFEH LT
IVRINH0.13 eVIEWZ &2, ZO7bIZ LD
7y MIR 5 ITRLAEFEBRALIIBA 35%KEV,
E/IuA—Z DPFEETR B (possible detuning)& TRV
¥EIOFEBREICBL TOINLU LDOBRITIT, B
MOBELRVLBELT D,

# A RLoERICHLTY, AE, iICB3 A1
BTN TRETH D, T PH/VFHE B IKESTRD
7o — I BICE DS AR, OB ERFEXITIZDIT
B, E— A BICBBL CTINE THR L LI R
IR BB 3 BR 3B (account for) HENRHD,

HRE

WEEAE DFEMBMNOEZERS Standard Practice &
L TR TEERHBTHD(convenient to use)b &L
7MW, BLOWBE RMBHIN L, INHDE R
Standard Practice O ETRRIZEY ANLND TH A,
ZOHETIRIT S E O RICESSFIROE R
(procedural improvements)b Y AILLNETF ETH
Do
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XBABFHHEOREE =R E F ik H
LTREBENEFIBICOWTHIL, ASTM 0D E-42
ZARASTOERRBRINIADANC, ZO FNELFFE
F57% 11 BB I I ABBETO L £l
L7,

RIENX Au 4f,, & Cu 2p,, E—27Z2EL, XE
National Physical Laboratory @ BE ¥ —#%#M45%
ZHIZEYITY, BEATRIVKEIZHL TR LD
MAOTWBIEERET DN, Ag 35 KB FL—IF
I Cul,VV, AgMVWVW A —2 = —7DRN®D 1 Bk E
EFRWTINE F=vo35,

NPL OB BE BIIRIEANI VOB K DALEL
AV 3 (pertain), AIADDBMEL, EBEABOY 7
NI =T HZBWWTHIR-0—L Y DRSS TRENS
B CE— 2371y F 407 L, EbIT, 7 (g
BEAREXIL Shirley) w2 /TR OB EE LTz,
Cul,VV R AgM VWA =T = =2 It/ L TREDD
BRI TSR ERLEVE RO~ T4 T
AT LI T BRI A 72y N EL, EDOMEIX
BATH0.05 eV BT EMNHIBHLE,

BEF—FIZEBHIIBHL THbo7z, 1<oM»n
DEBITERDIUERMFOEREEHLTLL-,
FTORBR, —IROBIEEDIZHD 2 BD/35A—2}] .
THIAYSATRNNFRLEBIZL>TIE X RIFORE
HIZIVEEEZTITBIER D)o,

Aglds, KEFE—27L CuL,VV, AgM,VV F—T =
B —JDH#IEL7 BE {E& NPL OB BIEE DT RNLF
DAV AE, Z EBEBLURERMHBIR L, Ih
DALV ET —Fy b LV EMNTASHRR L LR
7o COEBHFRMIIMOREBERRL TWAHELRE
bNAHDTHD, Ag 3d;,, E— 7B LU Mg X IR T
AN A —V = — I BLRIET /70 Al X BIR
ThHEEN®E Cu LV F—Y =212l T,
AE, DAEIX+3 /N &EMot, SEIDOKIENITTHN
FEBETIE, TRALFEICEL TERAERED LN
7~

T/70{bEnt Al X BRIRTRIEIN 4 —2 =t
— D AE BT S M TRENTELID RV KEL £
DEEIEL 0.130£0.084 eV Th-otr, ZOFRMAEI L
Ve 7a{bdni X BOEH T RLXHEE )70

EEIL TRV Al X RO T RNVFIY KRENZE
I2dB, X BOEHTRNUERERLTH, KEFY
— IR A T RNVF KRR TELVMLBICHIRT 523,
A=V —21IV TN B, Tbh, R TRIF
RATOF =T = — I BOREIL, T/ 7nt—F
MHEDEE X BT RIINFDE=FRE /) IJurA—F0H
3 2 (misalignment) DR BIZFIHTED, FEE /712
AIX BRIRTRIESNZ AgM VWA =V = =212 85
ZODAE, BIX T RINTIEXRSRETH o7, 2
LOEIIE —0EENLB/BLNALLOT(EHIEIX
0.225 eV), TRAXEOI ERUEICLAILOTHA
Jo
REINZREFROH B R %R 3 2 (identify)
DI, BB DO LEBIIF R Th o7, ZOFIRDKIT
WUIEA L ERTHE DOV DR ARDTHAI,
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