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Tab.1 The symmetries, total energies (a. u. ) and relative energies (eV) of the {ifteen Py; isomers
Lif;7 Xt Bt SHEE Xt EE & 157 X PR BHER HXEE &
la C.. —4437. 66855 0. 23484 2d C, —4437, 66165 0.42260
1b C. —4437, 65808 0.51974 2e C. —4437, 64953 0. 75241
1c Ca —4437, 59878 2.13339 2f C, —4437. 63869 1,04737
1d Cs. —4437. 58765 2.43625 2g C, —4437, 63811 1. 06316
2h C. —4437, 63723 1. 08710
2a C. —4437. 67718 0 2i C, —4437, 62842 1. 32684
2b C, —4437. 67331 0. 10531 2 C. —4437. 58893 2. 40142
2c C, —4437, 66648 0.29116 2k C. —4437. 55517 3. 32009
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A Density Functional Study for the Isomers of
Phosphorus Cluster Pi3

LIU Ming-hong, JIAO Y wcai, LIU Jian-wen,
CHEN Ming dan, ZHANG Qian-er
(State Key Laboratory for Physics Chemistry of Solid Surface,
Department of Chemistry, Xiamen University, Xiamen 361005, China)

Abstract: Abundant models of P13 were designed with molecular graphics software and the geometry optimization
with B3LYP density functional calculations with basis set 6-31G” in Gaussian 98 program was carried out. The
vibrant frequencies were also acquired. Fifteen models, frequencies were all real, indicating that they represent
real local minimum on the energy surface, were obtained. Their symmetries are either Cs or Coy. Each phosphorus
atom takes one, two or three fold mode. The model with C; symmetry derived from cuneate Py is most stable
structure. A ccording to the geometry configuration, the cuneate Ps are ofien embeded in P13, so we predict that they
are important components for constructing large stable phosphorus clusters.

Key words: phosphorus cluster; isomer; Pi3; density functional



