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Abstract

Quasi-classical trajectory calculations were carried out for H + DBr (v = 0, j = 0) over the collision
energy range 0 - 2.0 eV on the 12A' potential energy surface. The probabilities for both the ex-
change and abstraction channels of the reaction at total angular momentum J = 0, 10, 20, 30, 40
are predicted in this work. The attack angle dependent probabilities of H + DBr at J = 0 are calcu-
lated. It was found that the influence of attack angle on the distribution of probabilities for both
two channels is significant because of the different effective potential barrier heights at different
attack angles.
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1. 51§

To it A SEES A B B B A FESRE, AR TS A s 5 141 HE, HCI A HBr FRRlESE 75 B AR A0 2
BEVEMS RS EE R EEN MG, BT Br R TFES T RENHET, Kt BrH, A RAEEH K
TR ELLL FH, B CIH, /R REEIIA M . Bl 1Tk LRI AR, AATIZH 4k S5 F 5250 Al B 1
JVEETE BrH, R R . K2 B SEi B AELE H + HBr S (R EU(H + HBr—H, + Br) & &8 #:(H* + H°Br—H"
+ HBr) P AN I I 5 T8 2 A Aker S5 R AT SO0 e se 3070 2 5 itk (CARS) I & T 7E Rl 1 B8
1.6 eV N HEBGEIE MR R ST N 3 £ 1 A%, A HGlIE AR I N AR N 11 + 2 AP [1]. S23638 R B
VI BT MZHERIMAMENEES . BHEN RS L (QCT)IHE, Zare RHAIEHK
LAE H + HBr $2 5 B A AZTE BRI S [2] o S AT IR 257 g 7 150 58 T D + DBr )N, R
T RS TTRR LT T DL 4 Al I AETE[3]. BT T, T H.Br R RIAFHARET, FHF
TAEEATRE Br + Hy o FW [ S 130 3 33047 T 1HE - HoBr AR & (19 Sk THE 34 B THI Y S 3k A2 1 Lynch
NFIH £ 2% HAM EAEH(MRCH 752 IA[4]. B, eSS — B PR SH 8 X H
+ HBr 58 133 25 BRI [F) A R ROV T8 T & U 15 [5].  Kurosaki i Takayanagi F|FH MRCI fi15¢ 4
5 PR 8] H 783 (CASSCR) 7 M 2 1 AN 4 Jm F5 BE T (70 701l Jy MBL AT MB2), $51565 B Br + Hyp M. Y $5 IS
S LPPA[6] [7], PRI RE S LI A AR T . Bl TR AT R/NLRIH MRCI 7 (L
TRAERBIE)RIE T HBr AR —ASBHAGRH, JT 23R8 F FH &7 & a3t B R 4
55 SRIO AR W) & R PG BRI 32 1 [8] - I AR, JH S5 AR IR RETHIX Br + Hp R N T R & T4,
SRR MB2 #AREHIAEIR AL 2 5 S0iW) & BEHE[9]. @ A SRR, K& BT TAESE S AE T
IR B 7 AIUEZ 1794078 Br + Hy S 38 [ S H + HBr (30 1128 5, SR 1 B BT TR 2> 5678 1 [ Az
RIS H + DBro BT ZRNARE 30 /1B, I FRA T 9 75 E AT BRI FT, a0 AS 5] £
Bl ANAS [R5 A5r Bt ff 0 I N AR B REMAIE AN B . A 1 ARV iZ ) R 34T T N T R B AR, kAT
£ 0~2.0 eV fif3i At 3t FE P9 R v 22 M 3 28 D /e MB2 35 B8 T X6 H + DBr [ S3E4T T VAN 3h J1 243 5.

2. i EER
HCAE MB2 3 RETT b i B v P 22 BB 25 (QCT) BRAE X H + DBr 237 P RIS M TR 92, Lo
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TER 4

JEHGEE N H + DBr—HD + Br, 22 #ti@iE N(H + DBr—D + HBr). BT QCT Mt KE ik Oyt giss
W, I HARYE DA LER A QCT AR KE > =i TR R R PR IEE A 201, X BANGS 5 A SCH
KT AT« ARSI AR Th R FHEUERR > 7 R SR e S itz 3 77 1, #3452k F DU Runge-Kutta-Gill
% Hamming & IER VYR Adams-Moulton Tl 1% . e 84 43— Sl i A7) 4 B ) AR 20 47) A8 A6 1 FH
Monte Carlo PEiGFEHLERE . TFEAMFWTT: WE RN 7T DBr b THZ(v = 0, j = 0), HEEGEVEREN
0~2.0 eV, REEM& AN 0.1 eV, FAREESIIE 5 AR, VBN R 555 RIREEE R E AN
15 A, BUNBKN 0.1 fs, ZIN [RIEUE 2 0% /N AR IE R A0 A 2h B U 7EM Bl J = 0 FIREE S5 b =
0, RFLJLEEH P (Ecor) = Nr/Ny K H5E, Hrit N ARBLEEH, N TR ISR RN 5 5.
FEACPNLR HOTIEAE 25 bl b 7E 0 F b2, YO A BENLE ISR, N 7 A M & FRRBLE, F
Fib=3(J +1)h/yv K SE b, Hp u Fl v 2 58 H-DBr 73 T I L6 i S AN R . 2
R A R TR, W 1 BT R SR PO 2 S Ay A 6 i R B E SORBGE AR 0. E IR
2| Br Ji 5 20K, PIHERE s O FEil Br J5i1— M. QCT J5 ik —/N H E R I 1E Tk B &1 2,
A SR BATE T T AT BN T Z 2.

® " ®

Figure 1. The definition figure of the attack angle
1 BEArEE

3. HREITR

ARFIH T MB2 JEEHAEEI 1PAEAT 748, SCHR[7] 0 4 2 R Sost i i 8 A FE R (TS T) 54
733 B 2 B SEIR AV AR I 2 G TR B RPUE RS G (SOC) ML B i fLE AR & I IL e B R H
+ DBr—HD + Br /N Mg, HpRBMYEHEANRERERNET. NEFTCIE Y, RS RBUEE
(3 22 5 5 J LT A 52 SOC RS EE I« 25 FE SOC RUBIZ [ NI FE #2420 keal/mol, LA FE SOC 24
NEEBE . FEULF BRI EWRCA RILABE, 4 H ORI s+ DBr i RUHA 2K m LN 1.53
kcal/mol, 4 H i HEHE T MWL 7% 2252978 21.12 keal/mol. 5% & TiZ 3 RE TN HL &
FEW 2% SR 7]

N T BGAE QCT J7ykAb3Z [ 37 (1) A BEME AT HERf I, 1] 3 TFE THZ N 4 T A T35 (v = j = 0) i 42
HUEE AR R B, S5 R EREE T QCT it AriE = AR ZEE . RS QCT 4
RE5HE OF R EIEIT T i [10] [11] [12] [13]. MEF AT LLE H, R A EMAGE T ET
R R A QCT iHELE R A AR iF . EEFREEKAEX, RIEAGHES RS &1 45 Rt
TR, M ERTEUE 1 QCT 45 RhAe 5T 45 RIORFr— 3, XWER 7 QCT Tk i & 1 RS
IR SRR AR 2 S Z R S A . T A Re i A 20 & RN, R #m LT AR R
. BUMRHEUELE 0.15 eV R AE FIREM K] 1.39 A%, SRIETE 0.7~2.0 eV [HIZHIRN, X FAT R
BTSN FRFAE « Aker K HAEHZ AT R CARS Wl T HEEUS NAEREERE N 1.6 eV T RIF 8 A
341 A%, BRI E Ik o AN 2 M i B +339%~500% . FATHEWT AN 43 B 1 RAR T+ 2 A2 i HEE AR SC 3T
SEBUE 1.2 A, X T A 0 ST LA R R T R il T 4 30 S v A PO R 4 B
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Figure 2. Minimum energy pathways of abstraction for the collinear
configuration
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Figure 3. Comparison of integral cross section for abstraction between
present work and other theoretical results in the text

Bl 3. AXHRMR RS KNS ERENERSHEEELERIEL

Kl 4 THE TERABIE J=0, 10, 20, 30, 40 LA R R M5 DBr kb T2 R 22 #eifi iE H + DBr—D
+ HBr MRRPJLE . AFMANE T RN LR LA AL F B2 ARG Y=
HBr, X TR 176 1% [ o A A OS] 85 7 32 S 24 3= 0 i, N LRAFERE KL N 0.47 eV,
ZAME S AR HEE A 22 T 0.51 eV AR L. — BRI AT 34 2 @ B, N2 R A I RN
JUBEZH R BB s I HUE, XU A B T AR — AN R . [ 4 FIRE R, MR MmahEly
KB, Ae A B D 10 SRR, I T i K 50 4 2238 R

P 5 Fim TR B EN I =0, 10, 20, 30, 40 KFEHUEIE H + DBr—HD + Br [ M JL%R . MK
T DVE L H T SRR DG SR O T 3 22 i BE R H /NN 0.066 eV, LRIk I B Sk i AR AE
REE I . SR U0 J = 40 B, RBJLEHI—MRKHIRERREL N 0.5 eV XATREEH T1E
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Figure 4. The reaction probabilities for exchange channel at different
J values
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Figure 5. The reaction probabilities for abstraction channel at differ-
ent J values
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Figure 6. The attack angle dependent probability of ex-
change channel
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Figure 7. The attack angle dependent probability of abstrac-
tion channel
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