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Tab.1 Basic information of Pt} (2<<n<{9,1=0,—1 ) clusters

% YRR PE ELEZ S AE/eV i XMERE AlEZEE AE/eV
3N-A Cs 3 0 3A-A Cov 4 0
3N-B Cs 3 1. 04 3A-B Coy 2 0.01
3N-C C 3 1.19 3A-C Cs 4 0.01
AN-A G 3 0 4A-A Cs 2 0
AN-B Cs 1 0.44 41A-B G 4 0.33
AN-C Cs 3 1.27 1A-C Coy 2 1.09
5N-A G 3 0 5A-A o 4 0
5N-B Cov 1 0.22 5A-B Cs 2 0.47
5N-C G 1 0.22 5A-C Doy 2 1. 00
6N-A (o 3 0 6A-A (o 2 0
6N-B C 1 0. 44 6A-B C 4 0.30
6N-C Cov 3 0.63 6A-C Cov 2 3.02
TN-A C 1 0 TA-A C 4 0
7N-B G 1 0 7A-B G 2 0.23
7N-C G 1 0 TA-C C 2 0.29
8N-A C 1 0 8A-A Cs 2 0
8N-B C 3 0.01 8A-B Ci 4 0.11
8N-C C 1 0.56 8A-C C 4 0.39
9N-A G 1 0 9A-A G 4 0
9N-B C 3 0.24 9A-B Cs 4 0.51
9IN-C Cs 3 0. 30 9A-C Civ 4 0.55
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Fig. 3 Average binding energy for platinum clusters Fig.4 Dissociation energy for platinum cluster
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Fig. 5 Second difference energy for platinum clusters
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Density Functional Theory Study of the Structures and
Relative Stabilities of Platinum Clusters

WU Shan, WANG Huai-qian, LI Jia-qi,
LI Ying-yu, YU Yi-nan, HAN Jia

(College of Engineering, Huagiao University, Quanzhou 362021, China)

Abstract; Based on the combination of saunders kick global minimum stochastic search and density functional theory, the
structures, relative stabilities, as well as the relationship of these properties along with the cluster size have been system-
atically investigated for small bare platinum clusters Pt} (2<<n<(9, A=0,—1). We found that, with the theoretical analy-
sis of the calculating results: neutral and negative ground state configuration of the cluster in the size of the study in this
article are more likely to have low symmetry within the framework of three-dimensional structure; the average binding en-
ergy of the system will increase with the increase in the number of platinum atoms, in addition, the average binding ener-
gy of negative clusters larger than the corresponding neutral; calculated dissociation energy and the second difference en-
ergy as a function of the cluster size exhibit a pronounced even-odd alternation phenomenon, indicating that odd-numbered
clusters keep higher stability compared with their neighboring even-numbered clusters for charged platinum clusters. and
the stability of even-numbered clusters is higher than that of the adjacent odd-numbered clusters for neutral platinum clus-
ters.

Keywords: platinum cluster; density functional theory; geometrical structure; stability
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