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Fig. 1. The center-of-mass coordinate system was used
to describe the k, k’ and j’ distributions.

I C+NO

Reaction coordinate

2 C(PP)+NO(X2I) — CO(X'ZH)+ N(4S) JMiff]
BN RSB AR, AR DL =AM R e R (B 51 B S
ik [16])

Fig. 2. Minimum energy paths for the C(3P)+NO
(X2IT) — CO(X1ET)+ N(4S) reaction [16]. The ener-
gies are relative to separated atoms. Reference data
are cited from Refs [16].
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Fig. 3. (color online) The distribution of P (6;) for

C+NO (v =0—3, j = 0—3) — CO+N reaction: (a)

rotation excitation; (b) vibration excitation.
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B4 (MFIEMR) C+NO(v =0—3, j = 0—3) — CO+
N RBif P(pr) 7340 (a) Hedh#Rk, MR TESMEIR AN
j = 0-—-3; (b) MWK, MHFIMEK v =0—3

Fig. 4. (color online) The distribution of P(¢.) for
C4+NO (v = 0—3, j = 0—3) — CO+ N reaction:
(a) rotation excitation j = 0—3, v = 0 (from inner to
outer); (b) vibration excitation, j = 0, v = 0—3 (from

inner to outcr).
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Fig. 5. (color online) The distribution of PDDCS
(2m/o)(dooo/dwy) for C+NO (v = 0—3, j = 0—3)
— CO+ N reaction: (a) rotation excitation; (b) vi-

bration excitation.
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Fig. 6. (color online) The distribution of PDDCS(2n/c)(do20/dwt) for C+NO (v = 0—3, j = 0—3)

— CO+ N reaction: (a) rotation excitation; (b) vibration excitation.
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Fig. 7. (color online) The distribution of PDDCS(21/0)(do22+/dws) for C+NO (v = 0—3, j = 0—3)

— CO+N reaction: (a) rotation excitation; (b) vibration excitation.
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Exploring the stereodynamics of C (°P) +NO
(X?II) — CO(X!'XT)+ N(*S) reaction on *A” potential
energy surface”

Wei Qiang'

(Department of Applied Physics, Chongqing University of Technology, Chongqing 400054, China)
( Received 27 February 2015; revised manuscript received 12 May 2015 )

Abstract

Studies on the dynamical stereochemistry of the titled reaction are carried out by the quasi-classical trajectory
(QCT) method based on a new accurate *A” potential energy surface constructed by Abrahamsson and coworkers
(Abrahamsson E Andersson S, Nyman G, Markovic N 2008 Phys. Chem. Chem. Phys. 10 4400) at a collision energy of
0.06 V. The distribution p(6;) of the angle between k-j’ and the angle distribution P (¢,) in terms of k-k’-j’ correlation
have been calculated. Results indicate that the rotational angular momentum vector j' of CO is preferentially aligned
perpendicular to k and also oriented with respect to the k-k’ plane. Three polarization-dependent differential cross
sections(2m/0)(dooo/dwy), (21/0)(do20/dwt), and (21/0)(do22+/dws) have also been calculated. The preference of
backward scattering is found from the results of (2m/o)(dooo/dwt). The behavior of (2m/o)(do20/dws) shows that
the variation trend is opposite to that of (27/0)(dooo/dws), which indicates that j’ is preferentially polarized along
the direction perpendicular to k. The value of (21/0)(do224/dwt) is negative for all scattering angles, indicating
the marked preference of product alignment along the y-axis. Furthermore, the influences of initial rotational and
vibrational excitation on the reaction are shown and discussed. It is found that the initial vibrational excitation and
rotational excitation have a larger influence on the alignment distribution of j’ but a weaker effect on the orientation
distribution of j' in the titled reaction. The influence of the initial vibrational excitation on the three polarization-

dependent differential cross sections of product CO is stronger than that of the initial rotational excitation effect.

Keywords: stereodynamics, quasi-classical trajectory method, rotational excitation, vibrational excita-
tion
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