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Study on structural stabilities and electronic
properties of medium size ZnSe clusters
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Abstract; Structural stabilities and electronic properties of medium sized (ZnSe), (n = 24, 28, 36, 48) clusters are
investigated in this paper. The starting configurations are generated by handmade construction or cutting from bulk
material. Some low-energy structures of other [[-]V clusters are also considered. The structure optimizations and en-
ergy calculations were performed using DMol. package. The results show that the energies of tubular and cage
structures are the lowest when n=24, 28 and 36, and the energy of wurtzite (WZ) bulk material is the lowest when
n=48. The tubular and cage structures have relatively large HOMO-LUMO gaps, whereas for the onion-like struc-

tures and the WZ bulk materials, their energy gaps are smaller than those of the cage and tube structures.
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Fig. 1 The lowest-energy structure and some low-energy structures of (ZnS),, clusters: big ball, Zn atom; small

ball, Se atom
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Fig. 2 The high-energy structures of (ZnS),, clusters: big ball, Zn atom; small ball, Se atom
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Fig. 3 The lowest-energy structure and metastable structures of (ZnS),s clusters: big ball,
Zn atom; small ball, Se atom
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Fig. 4 The lowest-energy structure and some low-energy structures of (ZnS)s clusters: big
ball, Zn atom; small ball, Se atom
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Fig. 5 The high-energy structures of (ZnS); clusters: big ball, Zn atom; small ball, Se atom
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Fig. 6 The lowest-energy structure and some low-energy structures of (ZnS), clusters: big

ball, Zn atom; small ball, Se atom
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Fig. 7 The high-energy structures of (ZnS) 4 clusters: big ball, Zn atom; small ball, Se atom
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Tab.1 Configurations, formation energies (eV), and HOMO-LUMO gaps (eV) of ZnSe clusters
Cluster Configuration E; Gap Cluster Configuration E; Gap
48a XL % 5. 824 2.915 72a 20 5. 845 2.873
48b H®FRIEE 5.813 3. 004 72b H®FRIEE 5.833 2. 899
48c LIS 5. 803 2. 863 72¢ WZ &k # 5.814 2. 767
48d LB 5.782 2. 966 72d WZ {51 %t 5. 814 2.772
48e WZ K41k 5.781 2.556 72e 25 5.812 2.766
48f Ry 5. 781 2.999 72f B 5. 802 2.910
48g 14 6 5. 780 2.798 72g HETE 5.756 2. 879
48h I 5.778 2.696 72h WZ Kk R} 5.742 2.176
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Cluster Configuration E; Gap Cluster Configuration E; Gap
48i 25 0 5.772 2.587 72i HTFRIEE 5.728 2.858
48j 2T 5.719 3.096 72 YNy A 5.710 2.291
48k R 5.686 1. 905 72k SO 5.675 2.126
481 2SN 5.664 1.184 96a WZ K #4 Kk 5.863 2.727
48m KFIEE 5.611 2.563 96b AL 5.847 2. 449
48n WZ & 41kt 5. 500 1. 405 96c ®FRIEE 5.842 2.798
56a W25 5.813 2.882 96d WZ 14181 5. 825 2.743
56b PO=S 5.798 2. 938 96¢ WZ ikt kt 5.814 1.411
56¢ 25 0 5.789 2.963 96f TR & 5.814 2. 867
56d =% 5.786 2.567 96g Py 5 5.811 2.763
56e = E 5.752 2.163 96h WZ i+ Rl 5. 806 1. 326
56f WZ {44 8t 5.747 1.094 961 2T 5.767 2.752
56g 205 5.742 2.532 96; SR 5.748 2.811
56h ®KTERIEE 5.720 1. 667 96k X 5.735 2. 808
561 I 5.414 2.768 961 ey | 5.667 2.195
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