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Temperature Measurement of Specimen in XPS Analysis
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Temperature rises of the samples in XPS analysis, caused by X-ray radiation, direct
interactions with the low energy electron beam for neutralization and ion sputtering for
the cleaning of the surface of the sample, were measured for the different sources by using

the metal and alloys, of which melting temperatures are known. The temperature of the sample
was found to be lower than 50°C in the usual XPS measurements at the temperature of 24°C.
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(a) Concentration profiles of Si,0,Cr and
Ag by using neutraiization gun.
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(b) Concentration profiles of Si,0,Cr and
Ag by not usimg neutralization gun.

Fig1. Dipth profiles of Si,0,Cr and Ag in
the thin Cr-Ag films formed on the glass

TDBRBIZHOWVWT, EFRBHROBEITITIE
EEZREILTWADTIEIRW L EDERBINA
U, EBICRBBETILOBRELFE LTV D
PREEL o, BBLFDRYZDITHE
B, UTIZRRDEEZHR2FELXAVTRENE
EOREZITRV., REEELRIZSOWTHEE
TED—EDEREH/ZOTRIT S,

2. REREOFE
XPSTOREREHIIZ., XBII»Y TR
KEBFH. AFUREBBHENTRY, O
FEICTRBOBEREZITOLELRH D, B
B RARICLIEBEFIEANELVLESE
b, ZOEHERIEDOEBROAEXAWV,
EEZTOERL GHRREZEZLREOERE L

-176-

KEBELE

XPS FIE I- 1517 B b id BERIE

BRWET DLV FEERAE,

-1 BEMEAEH
BERMEDEHICAE LRI, &BFY
A (FER29.6°C) RE&ERBA VU L (BRI156.
6C). BLUBANIT~29T°CDIER S G &/
VETHBEN, ERICERALERBIIERTY
UL LBA4TC,58CR LIV CHIEMEESE
(KER7H e X ZAHBU—-TaA ) ThHol,
grRAL DMK E Table 1 IZ7FR T,

Table 1 Melting temperature and
composition of Gallium metal and U-alloy.

Materials|{M. T composition (mass%)
(C){Ga| Bi | Pb | Sn | Cd | In

Gallium {29.6{100

U-alloy [47.0 42.3(22.9111.0 8.5 [15.3
58.0 49.4|18.0{11. 6 21.0
68.0 50.0125.0{12.5}12.5

M.T : Melting Point
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A thin film sample made by the
dropping method.
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Fig. 3 Apparatus for measurement of the melt
-ing temperature of the thin fiim sample.
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Fig.4 Schematic diagram of a sample holder.

Fig.5 Setting of the sample to the holder
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Fig.6 XPS instrument.
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Tahife 2 Operating conditions of the various
sources for X-ray, the neutralization and
ion sputtering.

Bel XER | Al7/-V (2om-filament)
HHh 100~350W (14kV)

BEBXER | Mg7/-V
HAH 100~400W (14kV)
6Bt 1~5cm

PR IRILF—FEE 1~20eV
ST SEMEE 1~10014
BHAR 015

1A 8 IRILF—FGEH 1~4keV

(Ar™) AF EEWHE 4 x4m

Bt XBR7/—F&umbBHmEmMOBELE
(2mm—filament) : AlF7/-} filamentD {&

AEHFOXBENEZEIX. XBRBLUEFR
BEEEEL. 2X 107 'torr, A 2 RERF1. 4X10°°
torr T o7,

(a) usual condition

« X & B’ . Mg-ke 300N BREBE Scm

- b 1 & . eV

cAF 8 . 3KeV HBEEHE 4x4mm
(b) Maximum power

X # R . Mg-ke 400N FEEE 1cm

b 1 # . 20eV

s AF U . KeV BEHEH 4x4dmm
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-Fig.7 A holder net-current measurements.

3. WEER

Fig. 8iZ, BEREZORERKELTT, B
ERITRIZ. REREOXRRIE/LL, 47
VERBEOPLEAL NS RIS HLRENE Y,
EoIZT T ERED LT/ E 2B DS F 8
TOHHRFVBESIN., 2F L LTI LEWVIIE
fE LT3,

Fig.8 A view of the sample sfter
measurements. '
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Table 4 The results of melting of the Ga
metal, of which the melting temperature is
29.6°C, for the different sources.

DR —%2EFTIETIRD LBERBITLEFE-T, At-mono D& (4408
3-3 BRI CHRHADAEER ®# R or Mg-ke| 1#0%- I~ | BRR
BRUTCOERRESE£IZOVWTIE, BEDX g5 WiERcm eV keV
PSAIELRHTIIERIL - BRRIIEZ LT, £& Al-mono | 350| — — - X
RONRT —FE%2EmD DITTEVER{L - BRVBE 200 1 — — X
RBENTz, X Mg-ka) HAF400WTLIZHEE 300) 2 — - x
BRTORREIRIDELBY THotz, Mg-ka 300 1 — - O
400 5 - - X
Table 3 The resuits of melting of the U- 400] 3 — - O
alloy of which the melting temprature is b ok - | - 20 - X
47°c, for the case of the magnesium X-ray A48 | — | — — 3 X
source in combination with the neutraliza- - | - — 4 O
tion gun and ion gun. =epak - - 1 3 X
-+ - - 5 3 X
X Mg=ko) | hHIEE | A48 | B 8 AFo8 | - | - 12 3 O
gh W | E¥em eV keV - | - 1 4 O
400 | 1cm 20 3 Mg-ka 300f 5 12 -~ X
400 | 1cm 12 4 O + 300{ 5 20 -~ O
400 | 2cm 20 4 QO I8 400 5 2.5 - O
O: B8R x T3 Mg-k ¢
+ 350} 5 — 3 O
3-4 £REGFHHOAEER AF* 8
& BCaBRBORERE R X Table 4ITFRT, Mg- k ¢
+
35 HHERAEHEE I 300 5 1 1 O
HHEROREH R £ Table 5ITRT, +
A F 8

Table.5 The net current values for the dif
ferent sources

15 5] RHER (LA
@ Mg-Ke 4008 Scm - 0.3
@ BFE: 1eV(~1uA) - 15.2
® AFA28 3keV + 1.1
@ O + @ - 24.17
® © + 3 - 13.2
® O + @ + 0.9
D O+ +® -17.4
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46.70| 44.70f 22.60{ 8.30f 5.30( 19.10 400 | 5 - 3 O b
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