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Fig. 1. Pair distribution functions g(r) for rapidly solidified of Pdg,Sijg from 1300 to 300 K (AT =100 K): (a) The g(7)y,; curve;

(b) first peak zoom of g(7)y curve; (c) second peak zoom of ¢(7);; curve; (d) first peak zoom of g(7)pq.g; and g(r)pg.pq curve.
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Fig. 2. Average atomic potential energy of per atom in the

simulated system as a function of temperature 7T during

rapid solidification.
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index of (10 2/1441 8/1551) and (9 3/1441 6/1551) (Red
ball denote Si atom and gray balls denote Pd atoms).
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al basic clusters in Pdg,Si;g alloys: (a) Canonical Kasper
clusters; (b) distorted Kasper clusters.
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#1

Pdg,Sijs G4\ 810 F 300 K HYJLANHEAS Si J5i—F-h vl i AT 7 1 £k 534K

Table 1. The evolution fractions of several basic Si-centered clusters in amorphous alloy Pdg,Si;g from 810 to 300 K.
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Sum (%) 30.52 28.94 72.44 47.97 12.28 53.30
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Fig. 7. Binding energies of several basic Si-centered clusters of amorphous alloy Pdg,Sijg at 810 and 300 K depend on the distribu-

tion of clusters: (a) Binding energy distribution of basic Si-centered clusters at 800 K; (B) binding energy distribution of basic Si-

centered clusters at 300 K; (c) distribution of average binding energy of basic Si-centered clusters at 800 and 300 K.
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Fig. 8. Binding energies of several optimized basic Si-centered clusters depend on the distribution of clusters: (a) EAM calculations;
(b) first-principle calculations.
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Fig. 9. Pattern of local charge density distribution: (a) Local charge density of Si-centered Pd;,Si cluster; (b) local charge density of
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Abstract

Molecular dynamics (MD) simulation and first-principles calculation were used to study the heredity
characteristics, evolution trend and structural stability of basic clusters during the rapid solidification of
Pdg,Sig alloy. The local atomic structures were characterized by the pair distribution function g(r) and the
extended cluster-type index method (CTIM). The MD simulations reveal that the number of bi-cap Archimedes
anti-prism (BSAP) clusters with CTIM index (10 2/1441 8/1551) is dominant in the amorphous solids rather
than three-cap triangular prism(TTP) with CTIM index (9 3/1441 6/1551), which is identified be the most
popular basic units in Pdg,Si;g alloys analyzed by Voronoi index Relative to other basic clusters, the Si-centered
BSAP possesses much larger fraction in the glassy state of Pdg,Si;g alloys. Different from the findings in Cu-Zr
alloys, the Si-centered BSAP instead of icosahedra has a larger hereditary fraction than any other Kasper
clusters. During the solidification, it was found that most of the other Si-centered basic clusters are transferred
into BSAP. Via the DFT calculations, it is observed that the Si-centered basic clusters with higher fraction of
heredity and possesses lower binding energy. Among of them, BSAP always keeps lower binding energy than
any other Si-centered Kasper clusters during the rapid solidification, resulting in its highest structural stability

and the largest heredity fraction.

Keywords: Pdg,Sigalloy, rapid solidification, cluster, heredity, electronic property
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