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Table 1 The populations of vibration-rotational levels for Ar+ HF( 1. 0) ~Ar+ HF(+"J)

vibration level vi= 1 = 2

rotation level J=0 1 2 3 + 5 =6 total 0~57%0 1 2 3 4 5 =6 total 0~ 5
4. 187 kJ/mol 24.2 48.4 13,7 0.0 0.0 0.0 0.086.386.3 40 7.8 1.9 0.0 0.0 0.0 0.0 13.7 13.7
20,93 k)/mol 10.8 20.3 36.6 13.4 4.7 0.5 0.0 86.3 86.3 2.0 2.4 6.5 2.2 0.6 0.0 0.0 13.7 13.7
41.87 kJ/mol 10,5 12,3 21.7 22.3 7.7 3.3 7.9857 77.8 2.1 2.3 3.0 3.6 1.5 0.3 1.2 14.012.8
2093 k)/mol 9.8 21.2 17.2 15,1 4.1 4.2 12.2 848 72.6 1.9 3.5 2.6 1.9 0.6 0.6 2.8 13.911.1
418.7k)/mol 13,6 29.9 14.7 2.5 3.9 2.1 16.082.766.7 2.2 4.7 1.7 0.3 0.2 0.4 4.0 14.3 10.3
628.0k)/mol 19.6 350 4.3 2.3 2.2 2.2 16.7 823656 3.1 55 0.8 0.5 0.3 0.4 4.2 14.7 10.5
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Table 2 The populations of vibration-rotational levels for Ar+ HF( 2, 0) —Ar+ HF(+v". J")

vibration level vi= 1 vi= 2

rotation level J=0 1 2 3 4 5 =6 total 0~ 5750 1 2 3 4 5 =6 total 0~ 5
4. 187 kJ/mol 12.3 10,0 1.2 0.0 0.0 0.0 0.0 23.523.529.320.6 2.7 0.0 0.0 0.0 0.0 52.6 52.6
10. 47 kJ/mol 2.5 5.0 11.1 3.1 1.5 0.3 0.0 23.523.510.5 9.523.1 7.8 2.3 0.0 0.053.253.2
20.93k)/mol 5.8 51 6.4 50 0.7 0.5 0.1 23.623511.313.813.710.2 2.8 1.0 0.253052.8
41,87 k]/mol 3.3 3.0 63 55 2.6 1.0 2.1 23.821.7 7.6 10,0 10.9 12.7 5.1 2.0 4.5 52.8 48.3
83. 74 kJ/mol 2.0 5.4 6.2 49 1.6 0.6 2.8 23.520.7 43 10.3 156 9.4 4.4 2.7 6.6 533 46.7
125.6 kJ/mol 2.3 4.2 B.8 2.5 1.9 0.4 3.6 23.720.1 5011.416.5 59 3.3 3.4 7.252.9457
167.5k)/mol 2.3 5.6 6.2 3.2 2.0 0.7 3.7 237200 6.3 13.711.6 7.5 3.3 2.5 7.3 53.245.9
209.3 k)/mol 3.0 59 4.6 4.3 1.8 0.7 3.6 23.920.3 7.3 138 9.6 7.3 3.1 1.9 9.5 52.543.0
2501.2k)/mel 3.3 6.2 4.6 3.6 1.4 1.0 40 24.120.1 7.8 14.5 9.1 6.8 2.7 1.8 9.3 52.042.7
293, 1 k]J/mol 4.0 6.3 4.5 2.7 1.1 1.0 43 23.919.6 86 15.7 82 54 2.9 1.4 10.252.4 42,2
334.9k)/mol 3.7 6.9 51 1.8 1.2 0.7 52 24.619.4 8.4 17.1 81 4.2 2.2 1.6 10.0 51.6 41.6
376.8kJ/mol 3.8 7.3 4.8 1.3 1.2 0.6 49 245196 86 18.9 7.2 2.8 2.3 1.7 10.7 52.2 41.5
418.7k)/mol 4.0 80 4.5 0.5 0.9 0.8 53 240 18.7 9.2 18.8 7.4 1.6 2.4 1.6 10.6 51.6 41.0
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The Effect of Ar for Vibration-rotational Populations of
HF Overtone Laser

Jiang Gang Xie Hongping Zhu Zhenghe
(Institute for Applied Atomic and Molecular Physics, Sichuan Union University, Chengdu 610065)
Chen Hangde Yang Weidong Liu Dongyan
(Southw est Institute of N uclear Physics and Chemistry, Chengdu 610003)

Abstract The non-reaction dynamics of Ar + HF(+v,J") — Ar+ HF(+v"J') has
been studied based on the analytical potential energy function of ArHF(X'Z") using
the quasiclassical Monte-Carlo trajectory. It is reasonably found that the popula-
tions of rotational levels, particularly, for higher J values, are remarkably relaxed,
however, it is not effective for the vibrational levels of HF.
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