T A
2002 4 6 H

BT %% HAF 8w

Nuclear Physics Review

Vol. 19, No. 2
June, 2002

XERS . 1007—4627(2002)02—0165— 04

Sr+HF (K RRIZN W FEFHR

XNEF, ZEE, X

ikv %JE%’ %J\ﬁ:%

(FIEMBR¥YESERIE%E, AW % 453002)

W T RAYRWLEPS Hetw, A THME®ER MK (E, =54, 18 k]/mol, v=0, j=0)
Ao B B IRIR B R (Ecoi=7.56 k]/mol, v=1, j=0)FW MW & # T#H S+ HF AR X F K
BHR, EE2AREPOOURREHERA T SIF EHBRERBH#TTRLEARLITH,
HWHGERELRERAMAERHFSRRET, AL TFLRUSEND I EHBE.

X @A LEPSHHLW; BLHRAZTH; RFRMEX,; BHEE

hESHES: 0643.12 X EKERIGA . A

1 518

M(Ca, Sr, Ba)+HX(F, Cl, Br, ) {&&&ZH
By, EAEEHLEHARNM H+HL B{E&ER.
%t Sr+HF &R, LK £, Cupta HEHET K
MYRFEE(v= 0, DAESEEXT K N N Em, £
RRFEIEERPEANRR, FHEBRMNAFER
B2, R. N. Zare TEHAP E T Ca+ HF
Sr+HF [ M R SC I 4551, 485 B PO R & R 3 R Y |
MERGFEHENER.: Cat+ HF X502 8 i
AR PIEER, T Sr-+HFE #12 B 3#12 IUR B M 8] 388
BWARMPAZEHEZFHREBER; Man 0
Teule ZL AR TR HEFHEG=1, 2, 3IX™
YiRsh A, BE TXARMEB j{E, S'FH
EHERFRITHALE. EHS L, EFKED

gﬂ*ﬁfgf-]’ HF ZE:*:ﬁﬂ 14 ﬁg:(u==()w 1) J {Ei(j:::l, 2,

3) TR =% SrF RIPR 305070 . AH XS B % T BE Rt
WRB(E., OBEMRA LW FE, 5185 Cupta F1
Teule ZFHFRINE W, I HIEH HF %3 B FHM
WMSH SIFRFHFBEERRIBTFHR ENSMH.
XF Sr+HF R EHBRFENZE, B
FKILiEHE. &3 AP BH London-Eyring-Pola-
nyi-Sato (LEPS)#\BE /i, Xf Sr+ HF & & 4t T & &6
HMETHEDIYE(E., =54.18 k]/mol, v=0, j=0)
R 1% B R IR BB R (E ., =7. 56 k]/mol, v=1,
F=O B LR KT XTSRRI E S

WARE . 2002 -03 -11; S HME. 2002 -04 - 28

S A% P, (0 LA B SR RE 18 BEXY SrF 5 5 U] 1Y
BT THE2BHMLQCDHE. IEER 5L
WERHXHBMAEFSHBRE, BRETFTILRLS
M sh I F R
2 PBERMSAZAPLZITE(QCT)
AR Y EA) LEPS #gBE™ .
Vir, ray 7)) = Q1 + Q2 + Qs _(]% +J§ +

T3 =TT =T Js — JsJOVE, (D
HeF
Qt — E;(T‘)—;— E,(T) , (2)
1 __3 .
7, = E. (r) = E;(m , (3)

RAPE, S WEF Morse BREl, *E; H X Morse iR
¥ .

'E. () = D{exp[— 28(r —ro)] —

2exp[— B(r—r)]} 4)
SE.(r) = *D{expl— 28(r —r,)] +
2exp[— B(r—ro) ]} Y
_bAaA-=5>
‘D=3t ©

» BEWB: AXREAREES T A (1074019); P HE B AF ¥ E S BTII E (0111050800 MHAH T T ERERPHE

(2000140005)

RS XNEFHA963—), FK), MHREA, HHEE, AFLTF-HT. @74 TR


http://www.cqvip.com

. 166 - B F = % H ¥ e

19 %

WEFE(D—6) K AT A R 9 LEPS #6E m & 47
X, HPE#H =1, 2, 3) 5 %X 5 (ScF, HF,
SrH), S,h 0l ¥ Sato 8. KR 1 MEIEIEE
MAREmHTT QCT HE. AT HLBERFEHITH
B, RMFEFKEBRPHA: E...=>54. 18 kJ/mol, v
=0, 7=0; E.,,=7.56 k]/mol, v=1, =0, /5
P& FR B Hamilton 7B #E7 EER D, RoXRHA
OB Runge-Kutta-Gill ¥ #1 Hamming & IE 89 4 B
Adams-Moulton MM KR IE#:. oM ERERT
5, AHEFHEURBEBRSBEHTERE. SRR
TEWAEMGEHERBIETEOREE, Ao Kk
3% 0.1 fs, Al Monte Carlo 75 # %20 000 % £& B fl
U,

#£1 Sr+HF{&KZEHK LEPS BaEm S ¥~

Eiv) De/eV /A ro/ A S

HF 5. 869 2.267 0.916 8 0,125
SrF 5.58 1. 140 2.075 3 0. 26
SrH 1. 66 1. 268 2.145 6 0.52

* WFFi Doy B ro{HEL B XHR[8].

3 WHERSITR
3.1 R#ER

Sr+HF BT RE 9 2 B 15 48 BUR B 0 jE] 2 48
ARPIFEEME T F O RPLER. BIH R BLAFIERN
ZESrf i HF WERt, HE4S 5 F %8, Bl StF
MAERS HF WA B ER KA. XM P E
B4, I BT HRE KB4 AL AR F- B 8E; B E A
ZHEA StiEA, HF A MR, ATERE
TR REE & H-St-F P EGE G Y. X X BT E
B, ARG A atE 6 XE S0l BT A RER L N IR 3h
REFEE SR, AT = I 89 B 6] BE B 8] 321k
G 1 RaDERHWKRE, HPE@ERFER
S B A% 1] BE R Bt 6] A2 4, B (b) 3R o 8] £ OB
6| BERE AT [B) 24k, Xt PRI 4G K (F (E.. =54. 18
kJ/mol, v=0, j=0; E., 1 =7. 56 kJ/mol, v=1, j
=0)TF B9 R 57 43 5 B PLiE B 100 Sk = B B4k #E 17 BF
R, GRA: BREEFTRINWMEALKMHT 100 £ K
PLERERE 64 SR N EBER AR, 36 sRoPIE)ERBLE;
{RRE T BRI S A S F T 100 5/F 16 SR AEE
KRR, 84 & hlE R LR, BT ERER AR RN

A FZMGRMBEFTEERN; (AREEERIRS
RFEMHTFTRMME FEBERM. X5 R N. Zare
BIFELE LS HOE D 4 —2.

= —R,, ‘

20

B 1 BRI B RE A ] AR py 2 A
3.2 EXTHMEEP.(b)
Bl 2 2R LA SIF MRS B T30 v MiiE S 8o

R ESOHER P.(ON=4E, HFEQ)
RERUEEFRNBAFZMFTHEAN, TLUF D

P, (&)

P,(d)

B2 AeESamE P.(OL SIF RSB FR v Rl
B8 o AR =ZHE


http://www.cqvip.com

ey

X EFH%. St+HF KR W51 H 2B - 167 -

PO O EBEER 4, #H—EHREHE, SMTEH
7E 0—1.90 A Ze 5. BUAE b R/INGT R BE ¥ E B 12 3%
m, FEXMHHaAE vy MM KENHE, XEEHN
W B B BB 1] F BB ST , B SR X B B /N RE
HESEMKEHmER: B BERMEEERE
HWMAEFZHFTHAN, BT H, XF v 8/ at,
PWHOILFEREEM, FSHAWELE 0— du
(boex=3.T6A) N, XPLBH DA b (4 BB, KA
BABRZEMm, By WM KIMHBEEIHE, X
2 A 2R it B B Sz R 8 Te] T (8] 8 2 b, X B R R R
EESER/IESTREA. 82, EFHERT, Hv
(R KRS, P, (b) W (B AL ST K b {8594 {21 28 v R
Ny BRI EEAR.

3.3 EEHE

i 20 43k, AMMEERBINRBEIRAEEHE
BEERPHirEMARA RS B RN RTEREY
FHhER, A A+BC—~AB+C K it &
RIABAEMT RENSEMEICHR. KPR
P EERBRNYASREBRENEEGERR
HBEZHEEENHEABRARXRAZ —. Zare 5.
IR R J M5 A B Legendre MR f()
Wi 5E -

f® = >la,P,(J - K)= > aP,(cos(®) ,
!
H

a, =

21

; 1£1P,<J’ e Z) £ - Z)A - Z)

— 21;_1<P,(J' . Z)> —

241

5 (P,(cost)>,

SN FER R B EZER =W, £ —a, Py (cos
REESTFE S, 5 25 a; Py (cos DRRBR=HH
ER, =M a; P; (cos 6) #i AR F=4 8 ¥ 31 B
M. R _EE SCEE] o K -

a; _ 2.5(P;(cost)>

a = =

a  0.5(P,(cost)>
= 5(P;(cost)>; (Py(costh) = 1),

FEERF (P, » K)>= (P;(cosd))=1{(3cos?d
/2>, R T SRMYMXTEELRK ZE K
ke (P,J - KOBYETEE X —0.5—1.0.
HERT W, R EE S P, (J » K) B8 BT
RAE, AP —0. 5 XF 0B S Bl B 5R. Xt Sr+HF
R, HE 34, RMERERIRCE—0.460)HYS

BEIEAEAC, MM, WREMES. XEAY
Scr+HF A RZRF H+HL (R& R, h TFTHREHR
F cos’B(cos’ B= (Mun X M)/ (My X My)) K/,
LA B ) BI5GB fa sh B M BT B B JL - 52 &
BRI AR M ANGE, FE YA E
FEEH K, FYREASIBW) SR NYHE A
B (L) B BB AR B 8/, WA T 58 7= 49 B %% 3l B gal
EMRE. SRAMEFCHHFRERA: X¥F H+HL
—HH+LERERBR, <P, (J - K)> Ba1
FERATFEFHNRREE T, REASHHERIEERN
W, BE R AR R hn 5%, B JLF
SHEmAERITR. HIEKAT R, RATXEEE A
BERSH ZMEANG L -3

-0.460

-0.465
-0.470 |
-0.475
— . ®q
M o480 | \
[ L
< -0.485 |- .\
e °
-0.490 | .\
| J
-0.495 |- \
o\
[ J
-0.500 L 1 = N
. 0 100 200 300 400

Ecor/(kJ-mol™)
Bl 3 Sr+HF N7 ¥ ¥ 5 5R [ BERY %% RE #9732 1L A
4 Hig

MREREH: (ODRMZEFEEAR. BREE
REFRMBMAESRM T, R EELHE YL

VAT RRERRRIRSI WA AT, RO ERLIEE

AR VEESAT. () BEFAEI P.(O)AMR.
XTREER) v, MEIEREFRIWWAEN, PO 2
B GER 0—1.9 A £4); (KRERKESD
WEE A MRNB-7 v B/hat, P(OEE b JLF
MmN FURIETRBEKEEE Db KM R
W. (3) St+HF—~S:F+H i H+HL—-HH+
LA, EXMBREBHET, 9 ScF F 3 BUH
1R5%, B BARETE AEIE A 3E 0. AR ER A
MEHRFENRE, HEEATLBUSENS S
FIHRE.


http://www.cqvip.com

< 168 - B F &% % e %19 %
$ £ X W

[1] Cupta A, Perry D S, Zare R N. Comparison of Reagent culation of the Chemical Reaction Sr+ HF[]J]. J Chem Phys,
Translationand Vibration on the Dynamics of the Endothermic 2000, 255. 283.
Reaction Sr+ HF[J]. J Chem Phys, 1980, 72(11): 6 250. [6] Han Keli , He Guozhong , Lou Nanquan . Effect of Location
[2] Zhong R, Rakestraw D J, MeKendrick K G, er al. Compari- of Energy Barrier on the Product Alignment of Reaction A+
son of the Ca+HF (DF) and Sr+ HF(DF) Reaction Dynamics BC[J]. J Chem Phys, 1996, 105(19): 8 699.
[JJ. J Chem Phys, 1988, 89(10): 6 283. [7] Torres-Filho A, Pruett ] G. Sate-to-state Reaction Dynamics
[3] Man CK, Ester R C. The Dynamics of the Reaction Sr+ HF of HF(v=2) with Ba and Sr[J]. J Chem Phys, 1982, 77 (2):
(v=1)—SrF+H.: Effect of rotation[J]. J Chem Phys, 1981, 740.
75(6): 2 779. [8] Huber K P, Herzberg G. Molecular Spectra and Molecular
[4] Teule]J M, Mes ], Jassen M H M, ezal. Laser-induced Fluo- Structure [ M]. Constants of Diatomic Molecules 1V, second
rescencence Studies of Excited Sr Reactions, 1. Sr(® P;) 4+ HF ed. New York: Van Nortrand, 1950.
[J]. J Phys Chem, 1998, A102; 9 482. [9] Zare R N. Angular Momentum, Understanding Spatial As-
[5] Cai Mengqiu , Li Zhang, Tang Biyu, et al/. Quasiclassical Cal- pects in Chemistry and Physics{ M]. New York: Wiley, 1988.

Dynamical Study of Competitive Model in
Reaction Sr+HF—SrF+H"

LIU Yu-fang, MENG Hui-yan, WANG Yong , ZHU Zun-lue, SUN Jin-feng
(College o f Physics & Information Engineering, Henan Normal University, Xinzxiang 453002, China)}

Abstract: The quasiclassical trajectory method based on the extended LEPS potential energy surface has
been employed here to investigate the reaction mechanism and features in the reaction Sr-+ HF—SrF+H at
two reactional conditions (collision energy E.,,=54. 18 kJ/mol, v=0, j=0and E.,,=7. 56 k]J/mol, v=1,
7=0). The dynamical features in the competitive reaction modes are discussed and the stationary distribu-
tion function P, (&) of the product SrF has already been deduced, and the effect of collision energy on the
product SrF rotational alignment is also calculated. The results are in good agreement with the experimen-
tal data and give the experimental results a reasonable dynamical interpretation,

Key words: LEPS potential energy surface; quasiclassical trajectory method; competitive mechanism; ro-

tational alignment
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