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£ Tag 2MeV9 YRR 7}5AA 1x107atoms/cm?e) FE2 TiC(001) Fell o] FJA12 F u|gA2HY H5E
o]-&-4tet B339 (time-of - flight impact-collision ion scattering spectroscopy; TOF-ICISS)&- A-8-3}e3 TIC(001)% 2] Ta &
o HAe dFstgdet. TOF-ICISSE EW £5 Zeo7ta ATEE S4F 4 dE FHoE, o]2FH AL 1600°C oA
300sec E<t AL 7ldsted Ta(abs A F Agedy A gE24E FHo ey Tadzls] B4 3 € F=7uE
ZAbstedek. (1101 o [100] Ao A Taz} Ti9 focusing peaks} 42 e AR Eol A vepts] B8 Tazbe TiCH Ti
-siteol] §)Hgtet. TadAbs 29 HofSow Y= 7o) ofe} 5o AH Ti-sitedl] zt2jatar glend, Tadle &5 &
H 9] ol A L 202 Po|AFE atolat). o] FqlA] YA ZHF 2| &b AR HFL A|H 7hAA] Ha] 22t gha
7t GAbsie] glojalc.

Abstract The atomic structure of Ta segregation on the TiC(001) surface was investigated by using time-of-
flight impact-collision ion scattering spectroscopy (TOF-ICISS). Ta was ion-implanted onto the TiC(001) surface
at the acceleration voltage of 2MeV, and the total doping amount was 1x 10" 7atoms/cm® After the thermal treat-
ment at 1600°C for about 300sec, the intensities of scattered He atoms from Ta and Ti were measured at various
incident angle. From the TOF-ICISS spectrum which sees deeper layer from the top surface, the following facts
have been revealed. The focusing peaks from Ta and Ti atoms occur at the same incident angle, and the segre-
gated Ta atoms are located on the Ti-site. Ta atoms segregate not only at the outermost layer but at the several
layers from the surface, and the concentration of Ta decreases gradually from the outermost layer to the deeper
layer, The carbon vacancies at the surface which have been formed during the ion implantation vanish owing to
the diffusion of carbon atoms from the bulk.
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Fig. 1. Schematic diagram of the time-of-flight impact colli-
sion lon scattering spectroscopy.
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Fig. 2. TOF spectra of 2keV He™ ions scattered from the Ta
-segragated TiC(001) surface taken at various incident angle
with a fixed scattering angle of 180°. Spectra were taken
along the [1107 azimuth.
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Fig. 3. Polar angle scanning of Ti and Ta peak intensities in
TOF-ICISS at the Ta-segragated TiC(001) surface along the
(a) [1107 and (b) [100] azimuth. The intensity of scattered
atoms from Ta was magnified by 3 times.
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Fig. 4. The trajectories of scattered atoms which show the
focusing effect.
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Fig. 5. Schematic views of the shadow cones for 2 keV He~
ions impinging on the TiC(001) surface along the (a) [110]
and (b) [100] azimuth. Small and large circles represent car-
bon and titanium atoms, respectively.
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Fig. 6. The concentration distribution of (a) the implanted Ta
atoms and (b) the Ti and C vacancies calculated by TRIM-92
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