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The electronic structure change in the wvalence band of molybdenum (110) during argon ion
hombardment is studied. The UPS measurements using synchrotron radiation show that argon ion
bombardment induces a reduction in intensity of the peak at 4.10eV below TFermi energy and a
decrease in the work function. This peak reduction is explained in terms of substitution of a vacancy
for a molybdenum atom. The decrease in the work function alsc suggests that vacancies are being

created in the surface region due to argen ion bombardment.
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Fig. 1 Photoemission spectra of the valence
band of clean Mo{110) at about 1100 K. with
photon energies of 120 ¢V and 84 ¢V, and den-
sity of state obtained by uging the nonrelativi-
stic augmented-plane-wave method. 1) and 3)
are observed spectra at 120eV and 84 &V re-
spectively. 2) is a resolution enhanced spec-
trum by FIRQ~18 wwith a Lorentzian width of
3¢V, window width of 0.11 of the triangle
square window, 4) is a resolution enhanced
spectrum with a Lorentzian width of 2eV,
window width of 0.11 of the triangie square
window. 5) is a calculated density of state
(DOSP.  Peak positions are A) 0.24eV, B)
1.32eV, C) 2.66eV and D) 4.10eV below
the Fermi energy.
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Fig. 2 Photoemission spectra of Mo {110) with
photon energy of 84~120eV 1)~5) after and
8)~10) during argon ion bembardment at about
1100 K. Cixcles are the observed data points
and the solid curves are the smoothened lines
by the cubie Spline function,
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Fig. 8 Decomposition spectra of Mo (110) at a
photon energy of 100eV 1) during and 2)
alter argen ion bombardment. Shaded area
shows the peak intensity of D (4. 10V below
the Fermi energy).

I.D/I.lotc:i

0.2 |-

] ! 1 ; 1
80 100 120

Photon Energy (eV)

Fig., 4 The intersity ratio of the peak D (4. 10
eV below the Fermi energy) to the total va-
lence band intensity as a function of photon
energy, during (o) and after (®) argon ion
bombardment.
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Fig. 5 Depth profiles of 1) argon ion implants
{arb. units) and 2} nuclear energy deposition
{eV/nm) in molybdenum under 2. 1keV argon
ion bombardment derived from the TRIM
8522).

FIZOND, 2) OFRY 7 AR ONTHE,
¢v~ﬁﬁ$b£ﬁ@ﬁ<ﬂé&ﬁﬁ%@ﬁﬂat

A2y P DIBREEER T A5 LB L AT
BERE L, 44 EBECEYRETAHL L—2 1
5iCe/S1, PbS, BRI UBEIE BT b v R VENER
(STM) whh@mEIhTtna™, Wilsen 544
VIBHNC X - THRET A 7 L — 2 OEEENART A 4 v
TR MFE— k- TELL, FOm R E— kIR
BT A F—IBROBERES 900eVinm L#EETALT
EWEDHE CHIPTE D EEE LTO AN, BAEY
T A NE—BEE A A VY L — 2R A
CHBLER T A F—HERO L ESDNETERLTY
%, Fig. 6 12, Mo i WO ERFRMES 000eV/iom & L
T, TRIM 85 wBS&HBE LIy L—2EE A4
YIANF-EOBEREELD LTINS, ¥ L—2 LA
Ay RAF BT ERE ALY 100keV AT

IRE 2 IR - BRES — 455

49

=) w
= =}
t L

Crater Diameter (nm)
3

0 e T o™
1 10 100 1000

lon Energy (keV})

Fig. 8 Crater diameter as a function of ion en-
ergy calculated for molybdenum bombarded
with argon ions using TRIM 85 code based on
an energy-deposition cutofl at 900 eV/nm®’,
Circles show the celculated points.
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