Compositional modulation by sputter-induced atomic
rearrangement in Co-Cu binary system

A¥A", 2RL, o7, F&A’

ISt TpEy | HT Y AATISHIE, SEhatm AAKIEEHE

ol g olfs By ER WE Y4 Bl WY whegte] ws) e cherd 98
7hsA o] A7 1EHA s A Ha ok E35], o] 4L Yk 27]9 doti} ripple F-Z
E A g dA 12A FEAY|= FHor FEY Gtk <, V. B. Shenoy 52 o]
A A" A F EETMY AHEY &3 2H GAE] zpolr ARl A} EAlE A
AN 5 Qlthe 7Hede o282 AAISHT [1]. ol5=o o3t EHUXE sputtering} ©]
of o3t A ECHYAAE EW A Fofl ol ABFAI7] 2= relaxation B O R o] HALS A
Fol= 71EY Uk 2 FA4 RURFE, 152 T AolA rippleo] F4E HF topt
valleyo] A= o2 Ed85°] S4E AZ dSs 18y, ojd Rd& o|2F&Eo] o3t
#W Hxe QA E Aol A AEs] 7wt A gt HAE 7HAL ok 2 A
oAM=, AT Ase 7P W= vjudy Hohs] mAE = s £AEYse o8-St
o 7Hde] CopsCupsta AlLHo|A Ar X0 52 3 FH YAEY 24 HIE AT
oz ZASHAL Ar YA HFE0] dojgdof uat £ top layer®} second layer Afojofl Cu %

=

39 Apo|7k AsliA= Aol o L}x]?_hu A} o] A] €]
Shenoy 59| ©]2% &= At

YA A d 0] 2po]& o]aiE 42 qllen, A El
E9] 24 ¥istol wj$- Fa3 2L AFsH] g olEH BAE

[17 V. B. Shenoy, W. L. Chan and E. Chason, Phys. Rev. Lett. 98, 256101 (2007).

Solid state phase transition of Ni nanoclusters investigated
by molecular dynamics simulation

Minwoong Joe"?, Sang-Pil Kim', and Kwang-Ryeol Lee'

'Computational Science Center, Future Fusion Research Laboratory, Korea Institute of Science and Technology,
Seoul 136-791, Republic of Korea
2Department of Physics and Astronomy, Seoul National University, Seoul 151-747, Korea

Solid state phase transition of Ni nanocluster of about 1 nm in diameter from cuboctahedron to
icosahedron at T = 1100 K was investigated by means of molecular dynamics (MD) simulation. From
the view point of energetics, initial cuboctahedron structure has duality in stability: face-centered-cubic
structure of its bulk is more stable than that of the icosahedron bulk. However, surface structure of
the cuboctahedron is unstable with respect to that of the icosahedron surface composed of only {111}
planes which are the mostly packed surface. This energetic duality causes a competition between the
surface and the bulk phase. During MD annealing at T = 1100 K where the transition from cuboctahedron
to icosahedron occurs without melting of the cluster, the radial distribution function reveals that the
interior atoms first lose their crystal structure, and transform to icosahedron structure while the surface
still remains as the cuboctahedron surface structure resulting in an increase of the total energy of the
system. Transition of the surface structure to icosahedron then follows to decrease the total energy of
the system. The solid state transition that proceeds from the cores toward the surface is thus contrary
to the previous findings during freezing molten nanoclusters [1]. Atomic scale transition were analysed
in detail for the better understanding of the solid state transition in Ni nanoclusters.
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