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Abstract

Time-dependent wave packet (TDWP) and quasic-classical trajectory (QCT) methods were em-
ployed to study the title reaction and its isotopic variants on a new potential energy surface (PES)
of 4A" state over the range of collision energies starting from the reaction threshold to 1.0 eV. We
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took the Coriolis coupling (CC) effect into account and presented the comparison between the CC
and the centrifugal sudden (CS) approximation calculations. Reaction probabilities obtained using
the different methods were thoroughly compared as a function of the collision energy for a series of
total angular momentum J values. Significant differences of integral cross section between CC and
CSresults have been observed. The QCT-calculated cross sections and probabilities reproduced well
the CC results over most of the collision energy range. In addition, the attack angle dependent reac-
tion probabilities of the title reaction at ] = 0 were calculated. The reaction probabilities were found
to be strongly dependent on the attack angle. The influences of the reactant vibration excitation on
the attack angle dependent reaction probabilities were also studied in detail.
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Table 1. Parameters for the quantum calculations

R1. ETHESR

Centre of initial wave packet on scattering coordinate 18
Width parameter of wave packet 0.29
Average translation energy (in eV) 0.45
Scattering coordinate (R) range 0.1~28
Number of translational basis functions 300
Number of vibrational basis functions 180
Number of rotational basis functions 160
Internal coordinate () range 0.5~17
Propagation time 20 000
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Figure 2. Comparison between the CC, CS and QCT probabilities
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Figure 3. Reaction cross sections for H+ DN (v =0, j = 0)—»HD + N
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Figure 4. Attack angle dependent reaction probabilities of reaction H + DN (v=0, j = 0)—»HD + N
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Figure 5. Attack angle dependent reaction probabilities of reaction H + DN (v=1,j=0)—»HD + N
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Figure 6. Reaction probabilities for D + HN (v =0, j = 0)—>DH + N with selected J values
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Figure 7. Reaction probabilities for D + DN (v =0, j = 0)—»D2 + N with selected J values
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