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Abstract

Quasi-classical trajectory (QCT) method has been used to calculate the dynamics of the reaction H
+ HS—S + H; on the newly developed potential energy surface of lowest triplet state. The agree-
ment of reaction probability and integral cross section between QCT and time-dependent wave
packet (TDWP) calculations are fairly good. The results suggested that the collision energy en-
hances the reactivity in the low collision energy range, whereas inhibits the reaction at relatively
high energies. In addition, the product molecules H; are mainly scattered forwards and sideways,
and the scattering intensity and direction are sensitive to the collision energy.
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IR, MRS S-H 48R 5.7 7 HS Al H,S AR K S AL i E B A . I
WIESRE I RAEFIRTHE |, H+HS RIVHSZE T/ Z M. AP E, RSERIHBRETIE T
SN FE R B S R . AR 1983 4F Martin 25 A R H 5€ 4 96 1 2 B B 75 3% (CASSCFR) it & 1
H+HS - S+H, I AEEM[1], B)S Maiti 2 AEH N RAL = ESBREM(CA AP EHFRT &
[B] 88 R N[2], #EL HLENZE TSH (Trajectory Surface Hopping) U155 45 5 3% B & (0] &5 K38 B A0 55 FEL V88 K AT
AR EERERH .. SAMAE 2010 4 Lara 558 A48 H Al Ik 78 b =28 (1) o 8] 72 ) e 28 38 3 e B 49 fif
RNPE B B K A RN R N3] IX— 4510 SRR RIS A M . i 2 Sl
AHE AR F J77E(MRCI) Zyubin #8 T HoS A R 1SS RETI[4], J-RI FH 1Z A B 7T T S('D) + Hy/D,
LIS 125 . R AR MK S, Ho S5 AN HoS R R T — MBS HERM[S], A
M2 T o508 J5 34 BETHI IO HE 2 M 2R 1 5 5 R 5 SOk [4) H v Bl . ln, BT 2 2% A5 M EBAEH
DL 5E ATV 23 8 H VA S 7 IR T — AN BRI iR — AR BRI 4" [6], WHFE R H + HS KM
FE LI TE A A el S O E LR, AL T Ry, =2.54a, M Ry =2.62a, b, LA
Ry = Rys = 2.87a, b, HrAPIREUGEIER 2 EN 0.091 eV, CEAEHFIHHES BP LT EQCTMETH
I} 9% 4377 15(TDWP)TE 0~2.0 eV RERIEFE T8 17 H+ HS SO RN LRI I BT . TH 45 %
B, HFHREUS N BE 22 K, AR A B8 X S Bk L 2% Zh kAT, 1T — ELRIE i A AT e S N A 22, BT
e S SRR SRR A AL N H BT CE FISCERRE , SIS TN H -+ HS S S I 3 BEAE vh 7555 ol 6
WHNE B, T HL2 R 2 BN AR AR SR T AT o BRI 5 T T2 A A g S N R AR B
(RRFE L, 1T S I 2 P O o 1 o R ST AR B 77 2 P 0 T A T AR H + HS SO [ ow AL i) B A B 23 S
AR SO FHE L AN 2R VEAE SCHR[6 )T B A BRI L, VRANMLAT T 7 H+ HS — S+ H, N INEARS) F2 4k
i, AREUR LSS RAERZ S B R AT A TR e . AR SO 2 B A BRI AR R M AT I, JF
Xof S b FH 28 o F SR AR 0% S8 DA S AL ) SR T F U S (1 2 [R13) J) 2R it — 8 IS % 7 X
2. Hig

1B )y Al 1 5 A % B A 2 1) 9 43 A 77 BEAE I 58 O AR bR R P AT R . 18 1 DO AR KR R LS
KT R R E . Hord z JPPAT T RS RE R &k, y B BT k&' L SATEUR P (ey ),
JARRTYI R . PIRE ke kK SRR A (0.6,.4, ) RER . BUN A 0 ISR
FE 5 FE AR B T R I A, T 6, A @, T o3 Sl ARER = 0 AR Bl B S Lo AR AR AR ) T AR R A
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Figure 1. The xyz center-of-mass (CM) reference frame de-
scribing the vector correlations
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Figure 2. Comparison of the reaction probabilities between the QCT and
TDWP calculations over the collision energy range of 0 to 2.0 eV
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Figure 3. Comparison of the integral cross sections between the QCT and CC
calculations over the collision energy range of 0 to 2.0 eV
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Figure 4. The PDDCS P, for the reaction at five different collision energies as
indicated in the figure
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Figure 5. The PDDCS P,, for the reaction at five different collision energies as
indicated in the figure
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