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Fig.1 Typical mass spectra of Li-N clusters generated by dif-
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Generation of Metal-doped Nitrogen Clusters with High Nitrogen Content by Liquid Nitrogen Cooling-laser
Ablation

DING Ke-wei'’, LI Tao-qgi', XU Hong-guang’, BU Jian-hua', YANG bin', ZHENG Wei-jun’, GE Zhong-xue'*
(1. Xi'an Modern Chemistry Research Institute, Xi'an 710065, Chinas 2. State Key Laboratory of Fluorine & Nitrogen Chemicals, Xi'an 710065, China
3. Beijing National Laboratory for Molecular Science , Institute of Chemistry, Chinese Academy of Science , Beijing 100190)

Abstract: To investigate the effect of the ion source structure on the formation of doped nitrogen clusters with high nitrogen con-
tent, the conventional laser ablation ion source was improved by adding liquid nitrogen cooling and reducing the distance be-
tween nozzle of pulse valve and laser ablation spot, and nitrogen clusters doped by alkali metals and first transition metals were
studied. LiN," (n=6,8,10,12,14,16,18), Li,N,” (n=8,10,12), NaN," (n=2~27), VN,* (n=6,8,9,10,11,13,15), V,N," (n=
17,19,21), CrN,"(n=2,4,6,8,9,11) and Cr,N," (n=9,10,11) were observed by time of flight mass spectrometer (TOF-MS).
Results indicate that the improved ion source can significantly increase the number of generated doped nitrogen clusters and their
nitrogen content. In addition, the type of doped metals has a great influence on the composition of generated clusters. In each
type of metal-doped nitrogen clusters, the most abundant clusters are LiN,", NaN,,", VN,," and CrN,", respectively.

Key words: laser ablation-ultrasonic molecular beam cooling;doped nitrogen cluster; LiN,";NaN,,"; VN, "5 CrN,*
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