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£ MRCI+Q/ang-cc-PCVQZ+DK B FE il X6 LiAr 55 — Bk & (AZID) (35 AE h 2k 3k 4T 7 B0 5,
& Fl HFD (Hartree-Fock dispersion) fift #r % B b8 500f 15 31 (1) 25 B i & #4705, IR 2] 1 A L) o6 1% 5
B, tHE SRS LI AE MR BT BT SRR I R A% B I E 15 7 R e B RS T A
MNMETET T = O IR FEH By HAE B, 16 MBSO E K (Dy, Hy, Lo, My, Ny, Oy). 2
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J7EXT P R B AT T L. R R AR A 1
CASSCF % ik 033 47 MRCL U i+ 58, 15520 1
& Z W B )15 A GRS, THE A IE R T David-
son(+Q) P& IE. £ MRCI 5, 45 & aug-ce-
PCVDZ, aug-cc-PCVQZ fl aug-cc-PCVTZ = /A
[A] {10 385 A AH G 6 21 B4 3 4% (] 8 #E 1.5—100 A
70 Bl 9 A LiAr 55— WORES (AZID) #E4T 5 s p it
A A H B ERE D AT IZ I EE R, 25 R 0L
F1. WERIFATLLEH, 7£ ang-cc-PCVQZ EAH T,
B WOR A BT ORI IRl AR
ang-cc-PCVQZ X 38 — WK AT HIA.

1 AR —BEEA T LiAr BUEA AT a1

it g

D./cm™1! R,/A

aug-cc-PCVDZ 34 555.46 2.7155

ang-cc-PCVTZ JE41 783.10 2.5950

ang-cc-PCVQZ 4 802.90 2.5842
SEH 4R 18] 810 3.18
e 5 5 1] 925(40) 2.48(6)
S R [10] 957(30) 2.50(8)

FE R FEE T 94 R ol 2 T B0 5055 RE A X 8 RO,
9 PE A FE X 8 AR X LiAr 4 T A2TL 2506 3 4 %
VECWE. LE R EAE 0 A (PR EE S R
BN E L LA ST A B 4F) 5 aug-cc-PCVQZ 4
SEAAEIE LT, A S Bl Douglas-Kroll-Hess
B R 3R AG T AR AR IS RN, TEAZ R BE N
1.5—100 A iR W, B 5 F A aug-cc-PCVTZ-DK
B4 19 2 (1) e & 8 2 7E aug-cc-PCVTZ 2L 4H T
IREEAE, RIIRTS RE R A X I8 IEAE; FRf Ib iz
IEAE N 2 aug-cc-PCVQZ 3 41 ) g &= 11 H 45 R,
R SR AT 2 AR B A A R B R AR AR S R

LEVEL R 7 X fr 5 5 sl e AT 00 &, 1595 17Ok
WHL PIT R 2. SRR S 45 & > TR LE
fJ HFD (Hartree-Fock dispersion) & %5 ['1:12 3£ 47
fEpT LG (R BUE A AR), 300G IS 8 EE
WK1 R,

U(r) = Aexp(—br + cr?)
Ce Cg C
—ro) (S S S v @

r8

Fo) - {exp(—(Rc/r DY) <R,
1 (7" > Rc),

Heb, U(r) LR Ar JJ PR EER S » A
Li J5i 70 Ar J& T 1R A1 BE; Cs, Cs, Cro NKFEE
BLREG A, b, ¢, p, Re Ty AME S (555
HAE WK 3). LR B AE W 5] SRR AT
HoAh 25 58 pR 2, 1 HAE K FE van der Waals [X 35 B
A IER T R, FF HAZ R BT & A T van der
Waals 73 FLEA WA HUR 7 1B aeth 21
Lk,

1400 |
1200 |
1000 t
800 |

012 3 45 6 78 9101112131415
r/A

K1 LiAr M8 MRS A2 Hhe 2k

F2 ArEARHSBIERT LiAr WOk & AZTIS AU m

D./cm™1! R,/A we/cm™L WeXe/cm™l B, /cm™1! T, /cm™1 Kl R U5
802.90 2.5824 152.02 7.325 0.42 —0.0788 PW(MRCI+Q)
856.08 2.5780 153.62 7.1313 0.4255 —0.3680  PW(MRCI+Q+DK)

810 3.18 — — — — e
925(40) 2.48(6) — — — — S 4 L 18]
957(30) 2.50(8) 196.9 — — — sk g (9]

811 2.5813 169 —115 — — Hp kR [13]

640 2.59 148 9.9 — — gk gL 1]

418 2.73 161.6 15.0 — — gL 5]

697 2.59 212 — — — Hp ok R 2]

966 2.64 161.7 — — — gk gL [10]
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23 LiAr %5 —0k2A A2I1 1 HED # ek s

Tp/cm™! A/em~1 b/A-1

Cg/cm—1AS

Cg/cm71A8 Clo/CmilAlo Rc/A

851.524 5297600 3.1431 982950

—1.9501 x 106 1.6202 x 106 2.7813

M2 AT LAE H, X T LiAr 8 — AR SH D,
MR, A =S8, 1975 4, Scheps 25 [ 1) 5256
H1 D, F R, 1 J9811 cm~ #13.18 A; Briihl Al
Zimmermann [ 7£ 1995 4E (K Sz ¥ 453 H D, M R,
B M 925 cm~! + 40 em ™~ A12.48 A +0.06 A;
M ATT #E 2001 A B S B A5 H D MR, I H A
957 cm~! 4 30 cm~! A12.50 A +0.08 A. it b
SEIE K, D, MR, PIETE LI A %=
K, DR S 56 HRORS B 45 H B ATT A R Bl AR IR
ff). #EF & I, Sohlberg Ml Yarkony ' i1 575 H
Do F1 R, N 640 cm~! F12.59 A; Sadlej £ Ed-
wards ['*) | F§ CASSCF kit HAH D, AR, 1)
o811 em™ 2,59 A, NFAT LLE H, FAA
5] [ BE AR J7 v 5 D AR BOAE TR RE AH 22 L
K, AXAHEMRCI + Q/ang-cc-PCVTZ + DK
WAKFTRE D MR, 7554 856.08 con ! Al
2.5780 A, BT XFEL R I, A SCH FERR BT I8
IS FIT 15 1) 45 S 50 42300 2001 A5 1 SR 36 E. Rk AT BA
W B b B M 6T 18 R0 X6 LiAr 3R /N 201§ e
BUKR, Frnl 2 X B e D, BIsgm.

KT LiAr 235 —WOR S B 60l W 200 B 5
SHRZ, HRMATRUE T S#ERED,, Tt
[EBE R o, WEHRANE w , MAEEIRIE w o x o, TIARSL
T RIS T B, M4 BRI RET,. It
G, KA H T = o ar 134N RBIAE L, IFH
33 T IR REDR B, BFEIR2) =T v 124k (B 2).
M 2 o il 28 16 A8 fb s 34 on] DL R & ) R 3)
BE R AL IR A R MK 1), X IERIEER T
FIT 4t 38 1A 9% 3 B8 A 2 S5 1A R 1 B R R B, 1 HL
EATHI B BB & v 193G K 1M 2212 98 /). Brithl 1
Zimmermann !0 ZES2 06 8 50 = 550 = 10
1) 4% 2l 68 ¢ 18] B% 49 73l 4 65.6, 51.4, 39.0, 28.4,
19.3 em~!. 7EHLE 7 1H, Kerkines Al Mavridis ['7)
7£ RCCSD(T) /aug-cc-p(C) V6Z T~ 3K 15 1) AH B R
REHRIAIBE (6 < 5, 7T+ 6,8+ 7,9+ 8,10 + 9)
43 5 N 64.0, 49.8, 37.6, 27.0, 18.0cm™'. A
£ MRCI+Q/ang-cc-PCVTZ+DK H & % fill - it
SR B IR A . % B B8 2K 1] [ 43 ) D 60.56, 47.69,
37.01, 28.19, 20.71 cm™', Al LAFH A it 5145 2
1 PR3 Begl 5 OUF BIsRie g AR &5 R A A —

#4 MRCI+Q/ang-cc-PCVTZ+DK #it /KT F LiAr(A2IT) F%E 2 5 59O WAL 5 HORR B RE %

v By D,/10°% H,/10°*° L,/107%  M,/10°'" N,/1072'  0,/107?® E,/cm~!
0 0413 1.1513 —6.114 —8.047 —1.372 —2.718 —5.9344 81.518
1 0.387 1.3215 —9.214 —15.16 —3.214 —7.876 —21.092 230.59
2 0.360 1.5401 —14.005 —28.33 —7.166 —20.15 —61.37 360.29
3 0.331 1.8161 —20.68 —47.76 —14.04 —48.97 —184.111 470.99
4 0301 2.1317 —29.48 —80.83 —27.19 —103.59 —452.562 563.45
5 0.270 2.4804 —40.07 —125.2 —49.48 —211.3 —955.09 639.04
6  0.239 2.8335 —51.52 —174.7 —81.12 —472.1 —2793 699.60
7 0.209 3.1596 —65.47 —271.21 —153.39 —1133.3 —9443.41 747.29
8  0.180 3.5040 —89.12 —507.1 —378.48 —3337.1 —35304.9 784.30
9  0.153 3.9851 —137.6 —1090.6 —1080.4 —11408.6 —142483 812.49
10 0.126 4.7412 —230.8 —2515.1 —3830.16  —63264.1 —983602 833.20
11 0.099 5.9639 —420.2 —3462.8 10311.1 883693 35556593 847.42
12 0.073 4.4860 1247.6 40384.2 —47934.7  —3388266 73668991 856.08
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#, 5CHk [17) B g5 R p 2= H 0 0N 3.44, 2.11,
0.59, 1.19, 2.71 cm~!. [FNR 2] T J = OB #I 13
AR B B HU XS L PR A ) HORT B 0 W AR A
k4.

1000

_m—
800} "
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-2 0 2 4 6 8 10 12 14
v

2 LiAr M55 —BUR A A2 IR 3 RE R BE IR 3N & 14
B

3 A BEREATREE®

FERTLAFR RN, Li R 15 Ar JR 5~ 2 [0 {58
Pl i A2 i v T R 20

d (l+1
ul) 4 e vy - U w0, 9
ST - 2ME N PRN=R
AP R R k2 = R Hrh) B RABRER, 1
RALTE; V(r) = %U(T).
Mr — oot FHE (3) BN
uy(r) ~ Ay (jl(kr) — tan 5lnl(k7“)), (4)

o, Ay IH— ARG §i(kr) Aoy (k) 23 530 9 Bk
Bessel BN ER Neumann R %L 6; /& NS4 U
JEE IR, (4) XI5 A

w(r) — A;sin (kzr - %ZTL + 51). (5)
FH 23 B B T, o A AT
q(0) =£(0)

00 2

= %Z (20 + 1)Pi(cosB) e sin | , (6)
=1
S HIUH A
Q :/q(@)d(): 21’(/(](9) sin #dé
:g 20+ 1)sin® 6= Q,  (7)
1=0 =0

5B 143U (TR AT Oy (2122

Q= %(21 + 1) sin? 6. (8)
M(7) SR L H, SR HS 8k T Y ) R U 45 T oK
A &, MIARE 6, HIFRAS 5 Al A2 17 7 #2 (5). 1
r — oo}, U(r) iz 1%, Bt LART L2 345375 1) 52
Wiy, D ey (5) 2UAT RAAS 29 R B0

w(r) = A cos 61j1(kr) — sin Sy (kr)),  (9)

o, §y(kr) A iy (kr) N Ricatti-Bessel B& 3, 7 %
588 805 (kr), my(kr) 155 R N5 (kr) = krji(kr),
ny(kr) = krng(kr). AR A 22 S 45 2 FE %
BRI A (R TR

dé;(r)

dr

T @“OS 81(r)ji(kr) — sin 51(7")]&1(”))2’

(10)
R AR — B o TR, SR EUE KT
R ZITRE, H KR KRILAETE 7 1 AL K fif, RIS 2
GBI, WMEANEZ 6 (r) =0 = 0, A4
73 100 A WP AN SR KRR A ELA H AT 2208 A
o, Bl = 100 A W HHAS B HUE AT AE N T8 55 i AL 6,
AR, AT SE FE S O fEL. K o AR (7) TSR
B BUI Q, H 6p ARN (8) AT SR HE %A 73 ik
(ORI, BE 55 2% N SR B X I (1R 8 PR R
ARk T AR89 PR RS AT

4 BERAEE

BT BOR LR 5375 Ar JiLF 2 (8]
PIAEAE RS, RGHEEFL T IRIRFIARARIE T Li J&
T5 Ar 5T R R . Ja Ak - RS
R THE (10), SRIF WK S LR FHHES Ar
TR B % AR RS, TR (7) A0 (8) A
EH S 3 TR I T M AR T A A
1.0 x 10712-3.45 x 1076 eV i3 [l Py 45 3] i 4 1
TR 4330 P PR AT

ERMRIRE T, MRSLIR T 5REAr G T
W5 LiAr(AZIT) 43 7 A8 LA FH 5 5 v lf A b ) S5 i
P AR T A s 3 8 11 580 ik 96 T il N S5 e 1 T AR A AL
K3, fERERERE KT 1079 eV I, BaimEAN
— WL I RA s . X EERE T
KRB, NGHRLT P BRI, B0 (FHIE
JE - T8, 0 S B b J 7 1) 5 1 S A SO 1
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[0 N R 118 VAR oo e 1 L Gt O =11 170
BOR A e, KRR s 400, BB NSk TR =
R 0, ST AR TR AR 1 RSB /N X TR D N
$i 7 Li J5 T 54F N Ar J5 T B R I 32 3
LiAr 23 T35 005 m. NS e & LR, N4k
F Li 5250 T A3 /R T Fdseas, b 2 T i A
FHAXEOK; IS REEIG KR, SO/, 5T
S BE 2 AN 3T s ik, BEE NS REET
m, SO IR N, I HAET.16 x 1077 eV
AAEAE— B B A TR LR, 5 R 7R NG R 7 3
REE B, MRESLIETFERES AR FRGH
B AR A ZS (HE T IR S R IR AR, NFHRLT
Li P73k b T W Aa e 4, X P R a2 1471 2
5 B AT AR 1 K 1) B S A
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4 (MTIRE) BORES Li 7R Ar 7 LiAr(AIT)
S FAREAE B RER R p, d, f, g 43 U M S A i
(@p; Qa, Qr, Qg) BEASTRER A
Wit Tl 8 4 B O 0, s 0 IR VBT B9 DT kA
TR >, W O AT 48K, 8K
P62 1) 5 BT O S R B 0 7 4
Z. UL, AU E A2l A4 K5
el 6 AT DARIE RE S 6 L, B S8 e S 580, b

G AR T e 7 AR I ) A R 2l S8R A 4 )
AT ) JRE P RO AR H B S, EL i o I KA
JRE P8 R8I B P A (8 P R8I A N SR ) A B
BRBR T2 MU S T AR RE S UM 3
WA R, B O, R AT 2 B A
HICHS, A2 T SR B A 233 A B — AN o KA R 3L
LT AN BNIRRAE).
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Bl5 (MTIREE) #KA L 78 Ar i 73 LiAr(AZID)

G F R EAR AR 5, 6, 7 2 S A (Qs,
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6 (FIR) WOk Li T Ar 5 74 LiAr(A2ID)
S5 TATAEFI S PEREIN 8, 0, 10 400 FU B PERLTE (Qs,
Qo, Q10) FENSIHERIOAS ML

5 %

Bt 4 8 iR T Li 5 1 SR Ar (9 Al I
T2, AT TR S LR T 558 Ar JR T HIAH
AR FH AR PR G R A T D ERS TTB. OR T RIS
RALR T 553 Ar J5E 7Rl 55 00 F0 B4R 35
AR SCH FH MRCI 7 R0 AR 56 — SO AL 4 A DG 2k
% aug-cc-PCVQZ, 7£ 1.5—100 A 4% 18] 5 7 il Y
HE T LiAr sy FEB—BRES N H et 2. ~its
Hhe i & T EORS EE, tF e % 8 T Davidson
B IE AR AEXHRAZ IE. RIS 2 ae 2k,
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G T ARG OLT ORI B FREAT T VR
w. g5 1R £ MRCI +Q/ang-cc-PCVQZ +DK
S IEAE 3R LiAr 1 B R il 5 5 s
SEWME R ARG A EIR A EAE R sk
fit—4ERZIE B B 2 S T RE, THEAS B LiAr ) 758
— WO A 14 2R BN IR BN RE ) e 3 B R
AN LA R, I H T VRS AR B, BEAR
B8 AR &5 M A HFD R &
H LiAr 707 b Rk X, PG 3, @ a4
FHAEVE VT LiAr 74 5 0 SO SR TR 25 23 D A
T, FET 8 T 843 DAk T e A A T Y Dk, A SR
F 23 B0%: (B REHT 11 440 3) 43381 7 LiAr 38—k
A AT O . TH R U RERIC
T1079 eV, S IR Hi S A 1 = B s 49 9 A T ke
IANHRERERT 1072 eV I, &I HU kw2 i 3
by 5 BT B IO (). RIS R B, BEE NG R
=0, XS AT DTk > s RO T 2, HFE
FE1.0 x 10712-3.45 x 1076 eV Wi REIX N XA /i
11 AN 53R AR A DTk
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Abstract

The potential energy curve (PEC) for the first excited state (A2TI) of LiAr is calculated using the multireference
configuration interaction method in combination with the basis set, ang-cc-PCVQZ. The Davidson correlation (+Q) and
the scalar relativistic effect (+DK) are taken into account in the calculations. And PEC is fitted to analytical Hartree-
Fock-dispersion potential function, thereby determining the spectroscopic parameters. These obtained parameters are in
excellent agreement with the available experimental and theoretical values. By solving the radial Schrédinger equation
of nuclear motion, the vibration levels, rotary inertia and six centrifugal distortion constants (D,, Hy, L,, M,, Ny,
O,) are obtained for the first time. The elastic collisions between the excited-state Li and the ground-state Ar atoms
are investigated at low and ultralow temperatures when the two atoms approach to each other along the LiAr (A%I)
interaction potential. The total and various partial-wave cross sections are calculated at energies from 1.0 x 1072 to
1.0 x 1072 eV by numerical calculation. The effect of each partial-wave cross section on the total elastic cross section
is discussed carefully. The results show that the total elastic cross section is very large and almost constant at ultralow
temperatures, and its shape is mainly dominated by the s-partial wave. But with the increase of collision energy,
contribution of s-partial wave to the total cross section decreases and the contribution of higher-order partial wave to

scattering cross section increases gradually.
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