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Fig. 1. O 1s core—level spectra of 6—ML Fe ultrathin film
on Pt(111) after: (a) oxygen exposure of 300 L,
(b) post—annealing at 473 K, (c¢) 593 K, (d) 723
K, (e) 833 K, (f) 892 K, (g) 948 K, (h) 988 K,
and (i) 1036 K for 5 min.

< 300 L9 A}Aoﬂ
dolr 7] 93t Ao = SEE FAH R SEuA 7}
Zko] oA 5t 5k 7FEERich

XA A} 3ol Al Ka A(hy = 1486.6 eV)S
Fdoz AREI o™ O 1s, Fe 2p, Pt 4 W99 3
97} oA ~AE-S Ak o7|M= e &

AEPo] WE =32 ).
. Az 2 3z

(3

a7 12 Pr(111) 7|9 9ol 67) T FA9) Fe
A -, A2olA] Al 300 Lo] ARAE F9
5] 0 1s 2FEH T} 1036 Kol ]2+ 8 v|e] 5234
T 0 1s 29 ERES veRTh 19 1(a)ollA] Bz v}

o\

>

o ™o

184

6-ML Fe + Oz at RT
Pt 4s ~0.8eV
0]
) :
© i
7 |0
2 \
=
s |© \
|
2 [ \
2 )
g [© \
£ [
(@)
Fe 2p,
as deposited " Fe2p,,

735 730 725 720 715 710 705 700
Binding Energy (eV)

Fig. 2. Fe 2p core—level spectra of 6—ML Fe ultrathin
film on Pt(111) after: (a) oxygen exposure of 300
L, (b) post—annealing at 473 K, (¢) 593 K, (d)
723 K, (e) 833 K, (f) 892 K, (g) 948 K, (h) 988
K, and (i) 1036 K for 5 min; the spectra of
as—deposited case is also shown.
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Fig. 3. Pt 4f core—level spectra of 6—ML Fe ultrathin
film on Pt(111) after: (a) oxygen exposure of 300
L, (b) post—annealing at 473 K, (c) 593 K, (d)
723 K, (e) 833 K, (f) 892 K, (g) 948 K, (h) 988
K, and (i) 1036 K for 5 min; the spectra of
as—deposited case is also shown.
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Fig. 4. Curve fitting results of O 1s spectra of the films
after oxygen exposure (bottom) and 593 K
post—annealing (top). The vertical lines indicate
the binding energies and the relative intensities of
the Gaussian distribution functions.

o} 2741 Aol glvkal 4% = k. O 1s9] 45
600 ~ 700 KollA Actet ¥} ol
700 ~ 1000 Koll A4 x4 ¥is}s Holal glom
ApAo] B0 ey} Fe $1z}e] 7]k oF
& AR o] gl Aol el St A 179 A
So] B2k 3 Fe/Pt(111) Aol Holi= dubz<l Fe
¥} Pt A} 1Fe] Alddo] dolkes & 9

Ja 3L Pt 4f1ﬂ7 _,,] /\.ﬂlan,] tﬂ§]____ L}E}pﬂq.
Feo] &2t & Sl x|= 0.4 eV S7HI=T, o= 7H
1ol A3 Pt AAFE0] Fedt Zek-s F/dste] A1 4
o], o]H o] AFAI 7]} LASH). Fe/Pt(111)S AF
2ol eZAIZ] = A tha WiskE o] Fo] Yo AsS
oF 4= Q1T o] AL AbaiZo] Ao x4 AdhS
Atk = ARSIl o= F7gHrt

FAA ol mE WMShs, Feo] GAko Qlel] Pt A¥E
ol A7I7F S7Rchs A Addell s Aol gl
o] SutelUx]7t wstgith= 1]}tk ool 43
Sk Akas F3] e 79-9] ATellAE 800 K ol3te] 2%

oA A E E}Oﬂk—tl, o Pt 41 WZ=919] £t
YAl Al 57}9@# I, o] AypR= & A7eke Aol
Aok 1eu 833 K A o] Foll= SlovA|7) tiA|
T8 Pro] ghos Atk o) ane] A

rr

f

>

F

N
-

185



2
o
Aot

708.0
—0.
7078} Fe 2p,, Peak Energy p.
S
L 7076} / 4
> -
@ 707.4} '
o
w
@ 707.2+
5 J—
& 7070f ==
m
T 1.0k O Fe2p
= © - - O 1s total
50.8— W O 1sphase? |
z
B 06| _
CI=) u-- " " .. . ]
E 04} L
© .
8 *?[ Spectral Intensities T
a 0.
00 1 L 1 i
400 600 800 1000

Annealing Temperature (K)
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Oxygen Chemisorption on the Fe Ultrathin Films
on Pt(111) Surface
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We have studied the chemisorption of oxygen at room temperature on Fe layers deposited
on Pt(111) substrates by using core-level X-ray photoelectron spectroscopy. It was found
that the oxygen atoms are chemisorbed when the thickness of the Fe layers is not larger
than 6 monolayers. Upon post-annealing, it was found that part of the chemisorbed atoms
are desorbed at a temperature range 600 - 700 K, after which the intermixing between Fe
and Pt atoms occurs. The overall trend of this intermixing was very similar to the Fe/Pt(111)
surface without oxygen exposure. The remaining oxygen adatoms, the amount of which is
about a half of the total, were found to be eventually desorbed from the surface upon
post-annealing at 1000 K. The binding energy of this phase was higher than that of the
oxygen atoms desorbed at lower temperatures by 1.3 eV.

Keywords: Fe ultrathin film, oxygen chemisorption, Pt(111), x-ray photoelectron spectroscopy
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