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Fig. 1 Geometrical structures of CrP; optimized by B3LYP

Table 1 The optimized bond length, Mulliken charge and the total energy of

the more stable isomers of CrP; and CrPy

Structure Symmetry Bond length/nm Mulliken charge Eowil/a. u.
3(Fig. 1) Cyy Cr—P1 0.2237 Cr 0.365 7 —112.057 1
P1—P2 0.227 8 P1 0.116 8
P2—P2 0.220 8 P2 0.200 3
4(Fig. D Cso Cr—P1 0.268 3 Cr 0.496 9 —112.051 8
P1—P1 0.2311 P1 0.096 2
P1—P2 0.220 2 P2 0.214 4
2(Fig. 2) C Cr—P1 0.242 6 Cr 0.204 1 —138.183 3
Cr—P2 0.245 7 P1 0.002 9
P1—P3 0.2225 P2 0.054 2
P2—P4 0.226 1 P3 0.106 1
P3—P5 0.219 9 P4 0.159 7
P4—P5 0.228 8 P5 0.103 5
3(Fig. 2) C Cr—P1 0.2357 Cr 0.265 7 —138.167 2
Cr—P2 0.242 5 P1 0.134 5
P1—P3 0.214 6 P2 0.078 4
P2—P3 0.226 6 P3 0.034 3
P3—P4 0.237 5 P4 0.104 1
P4—P4 0.222 0 P5 0.110 2
P4—P5 0.2211
4(Fig. 2) C, Cr—P1 0.244 6 Cr —0.440 2 —138.170 9
Cr—P2 0.220 2 P1 0.178 7
P1—P3 0.197 5 P2 0.2395
P2—P4 0.227 8 P3 0.204 8
P4—P5 0.2219 P4 0.137 0
P5 0.148 3
8(Fig. 2) Dsa Cr—P1 0.224 3 Cr —0.3392 —138.186 5
P1—P2 0.228 5 P1 0.138 0
P2 0.196 8
12(Fig. 2) Dy, Cr—P1 0.2297 Cr —0.419 4 —138.178 8
P1—P2 0.2250 P1 0.184 6
P2 0.170 3
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Fig. 2 Geometrical structures of CrP; optimized by B3LYP
Table 2 The relationship between the structure of CrP; and geometry of Py cluster
Pg 1 2 3 4 5 6 7
CrPg+ 1 2.3.4 5.6 7.8 9.10 11,12 13
2 2 s Py , Cr* Py
CrP{ , 1, Crt P,
s s 7 8 Py Dy, s
s 11 12 Py 6 Dy, s
Py , Py G
s Dy, O, , CrPy
Cr P s s
8.2,12, 4 3¢ .
s 8,12 4 ,Cr s 2,3 Cr ;
2,3,.4 Cr—P 0. 24 nm s 8§ 12 0. 23
nm. 8 12 2 P, . Cr 3d
P , P s 8
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Quantum Chemical Study of Transition Metal Chromium-Phosphorous

Binary Clusters CrP; and CrPy
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Abstract The possible geometrical structures and relative stability of transition metal chromium-

phosphorous clusters CrP; and CrPjare explored by means of density functional theory (DFT)

quantum chemical calculations (B3LYP). The most stable geometrical structure of CrP; and CrPj are

obtained. The conclusion may be used to explain the relative laser photodissociation experiment.
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