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Fig. 1 TOF - MS of Mn P_* produced by laser ablation on Mn/P samples
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Table 1 The Composition of Mn, P, * at different sample ratios

Mn/P 8 ;1 2.1 1.8 116
% y
2 4,5 4,5 4,5 4,5
3 5,6 5,6 4,56 5,6
4 5,6,7 5.6,7 5.6,7 5.,6,7
5 6,7 6,7 6,7 6,7
6 6,7,8 6.7,8 6.7.8 6,7,8
7 6,7 6.7 7,8,9 7.8.9
8 6,7 6,7 7,8,9 8,9,10
9 6 6,7 8,9,10 8,9,10
10 6.7.8 9,10,11 9,10,11
1 10,11,12
12 9.10,11,12
(3 10,11,12
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Fig.2 TOF - MS of Mn,P, * photodissociation
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Fig.4 TOF - MS of Ti, P, * produced by laser ablation on 1i/P samples
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Table 2 Photodissaciation Channels and efficiency of Ti P, *

Parent ton  Channel R% | Parentijon  Channel R, %
TiP, * TiP* + (P) 1.22 | TPt Ti,Py* +(Py) 38,75
Ti™ +(P,) 14,53 Ti,P3 * + (P,;) 1.06
TiP, * TiP, * + (P) 3.77 Ti,P;* +(P,) 24.59
TiP* + (P,) 699 Ti; P* + (Py) 1.01
T+ (Py) 8.69 Ti,P, * + (TiP,) 5.18
1ip, * TiP, * +(P,) 19, 47 Ti,P~ + (TiP; ) 0.86
TiP* +(P,) 1.54 | TiyP,* Ti,Ps ¥ + (P;) 36. 43
it + (P} 5.66 TP, " +(P,) 2.29
TiP, * TiP, * +{P,) 21.25 Ti; Py~ + (P) 19.70
TiPy * + (P,) 3.76 Ti, Py '+ (P;) 2.57
TiP, “ + (P} 24.94 Ti; P* + (Pg) 1.26
Ti* +(P,) 0.99 Ti,P, * + (TiP,) 6.27
Ti,P, * T, P, * + {P) 1.25 | Ti,P,* Ti,P,* +(P,) 30.13
Pyt (Py) 39.74 Ti Py * +(Py) 5.79
LPY 4+ (Py) 7.32 TiyPy ¢ + (P,) 26,26
Ti, * +(P,) 6.45 Ti, Py * + (TiP,) 15.22
TiP, * + (TiP,) 4.15 ) TP, TigPs © + (Py) 35.17
Ti* + {TiPy) 3.93 Ti,P, < +(P,) 1.38
Ti, Py T, Py © + (Py) 26, 46 Ti,P; ¢+ (Py) 25. 38
Ti, P, * +(Py) 4,3] Ti,P, * + (Ps) 0.37
Ti,P* +(P,) 12,31 Ti,P, * + (TiP,) 9,66
Ti, * +(Ps) 0.62 Ti, P, * + { TiPy) 2.6
Ti" + (TiP) 1.23 | Ti,Pg* Ti,Pg* + (P;) 23.27
T, P * Ti,P, * +{(Py) 31.62 Ti,P, * +{P,) 33.07
Ti, Py * +(P3) 2.35 TiyP, © +(Ps) 3.06
Py T+ (Py) 18.38 TiyP, ™ + (Fg) 4.16
Ti,P* +(Ps) 0.43 Ti; Py~ + (Tiky) 1.84
Ti, ' +(Pg) 0.43 TiyP, * + (TiPg) 6.74
TiP, = + {TiF, ) {.50 Ti, P, * + (Tiy Py } 2,76
Ti* + (TiP, ) 0.43

Note; The photodissociation efficiency was caleulated by R; =1,/ 2.1;, where /; is the intensity of the
j

speeific daughter ion and 3/, is the total intensity of deughter ions and the remaining parent ion,
s
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Fig.5 TOF —MS of Mn, P, ~ produced by laser ablation on Mn/P samples
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Fig.6 TOF —MS of Ti,P, ~ produced by laser ablation on Ti/P samples
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Formation and Photodissociation of
Mn/P. Ti/P Binary Clusters”

Han Chunying, Zhang Xia, Zhao Xiang, Gao Zhen" , Zhu Qihe
( State Key Laboratory of Molecular Reaction Dynamics, Center of Molecular
Science , Instisute of Chemistry, Chinese Academy of Sciences, Bejing 100080 )

Absiract Mn/P. Ti/P binary cluster ions, produced by laser ablation, were studied with a Tan-
dem TOF mass spectrometer. The experiments show that the clustering ability of Ti/P is stronger
than that of Mn/P. And there is an odd - even oscillation in the peak strength of MP “ (M =Mn,
Ti) series, the mass peaks of even m are higher than those of odd m. This relates to the specific sta-
bility of P, structure. Through laser photodissociation, P, or P, is easy to be stripped, it can be in-
ferred that some phosphorus atoms combine into P, or P, and the interaction between it and the other
part of the cluster is weaker. In the growth of the clusters, Mn, P ' cluster cations rich in P trans-
ferred to those rich in Mn, while in cluster anions Mn P~ , it tends 10 x~ y. For Ti/P cluster cat-
ioris and anions, the number of atoms of TL/P are all close to x=y.

Key words Mn/P binary clusters, Ti/P binary clusters, Laser ablation, Laser photodissociation
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