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Fig. 1 TOF mass spectra of Cr,P,, (A) and Cr,P;, (B)

The molar ratio of Ct/P in the sample is 1° 6.
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Table 1 Number of the valence orbitals and number of valence electrons of Cr,P..

ChiB3, Cr3P§ Cr4P$ CrsPy; CrﬁPrz CrsPiy Cl‘loPT7 Cri3Pj Cl‘14P§3 CrisPyy
Number of d orbitals of Cr 15 20 25 30 40 50 65 70 75
Num ber of valence electrons(- Pa) 29 38 50 59 77 98 125 140 149
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Table 2 Photodissociation channels and photodissociation efficiency of Cr/P binary cluster cations

Parent Parent Parent
) Channel Ri(%)" ZR{(%) ) Channel Ri(%)" ZR{(%) ) Channel Ri(%)'ZRi(%)
ion ion ion
CrPi CrPi+ (P3) 4.76 9.56 CrP{ CrPi+ (P2) 4. 46 6.57 CrsP{i CrsP§ + (P2) 11.91 47.17
Cr + (P4 4. 80 CnP*+ (Pa) 211 CsPi + (P4) 22.20
CrP¢ CtP4 + (P2) 2.13 14.32 CrP§ CrPi+ (P4) 6. 68 24.20 CrsP3 + (Pg) 13.06
CrP3 + (Pas) 12.19 CrP5 + (Ps) 17.52 CrsP{, CrePio+ (P2) 16. 89 60. 21
CrP§ CrPi + (Ps) 8.03 8.03 CnP§ CrPg + (P2) 3.00 48.50 CrsPiot (CrP2) 14.80
CnPi CnP’™+ (P) 0.77 9.76 CrPi + (Pa) 26. 89 CrsP§ + (CrP4) 14.47
Cri+ (P2) 3.24 CrsPi+ (Pg)  16.74 Crepi+ (CrPg)  5.28
Cr" + (CrP2) 5.75 CrPi+ (CrPs) 1.87 R 4. 45
CnPi CrP3+ (P) 1.50 10. 43 CrP§ CraP§ + (P2) 15.12 43.09 Ceero) " 4.32
CrP+ (P2) 7.33 CuPi+ (Ps)  19.53 (CraPs)
Cri+ (Py) 0. 61 CrPi+ (Ps)  6.86
Cr" + (CrP3) 0. 99 CrPi + (CrPs) 1.58

* Ri= 1,/2]: Ij, Iiis referred to as the peak intensity of the studied ion i; Ii/Z/; Ijis referred to as the total intensity of all daughter
ions and parent ion.
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Formation and Photodissociation of Chrom ium/Phosphorus Binary C lusters

HAN Chun-Ying, XING Xiao-Peng, GAO Zhen  , ZHU QiHe
(State Key Laboratory of Molecular Reaction Dynamics, Institute of Chemistry,
Chinese Academy of Sciences, Beijing 100080, China)

Abstract Chrom jum/Phosphorus binary clusters were produced by direct laser ablation and analyzed
by tandem time-of-flight mass spectrometer. The main clusters formed were rich in phosphorus.
There is an oscillation in CrP, series( the peaks with even m are stronger than those with odd m,
especially the peaks of CrP: and CrPs are the strongest) and this may be ascribed to the specific
stability of P4 structure. There are some strong peaks such as Cr;Ps, CruPs, CrsPii, CrsPi2, CrsPis,
etc., which don’ t change w ith the change of the ratios of Cr to P in the samples, and their stability
could be explained w ith an electron m odel of valence electrons filling the d orbitals of Cr. The results
of photodissociation just accord w ith the m odel.

Keywords Chrom ium/Phosphorus clusters; Laser ablation; Laser photodissociation
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