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Abgract

The intermolecular potential energy surface of XeN>O has been caculated at CCD (T) leve with the

AREP bad's st for Xe and ccpVTZ bads st for N and O. Two locd potential minima were found to be located at the
T-shgped Xe-N,O and linear XeeONN geometries. The rovibrational energy levels were obtained in the Jacobi
coordinates usng the Lanczos algorithm and discrete variable representation. The caculated results show that the
CCD(T) potentid supports 97 vibrationd bound gates of Xe'N,O conplexes. The caculated rotationd trandtion

frequencies were very close to the observed va ues.

Keywords Xe-N,O, potertia energy surface , rovibrationa energy leve , trandtion frequency

N>O . (Rg)
.RgN\,O
vdw , Ar-N,O
1 1998
Herrebout 12
vdw NeN:O, K-N;O  Xe'N,O N,O
Vs , 3 vdw
, 3
Ar-N,O T NeN;O  He
N,O (341 Xe-
N,O ,

* Emal : doxe @nju. edu. cn; Fax: 0253596131
Received June 12, 2003 ; revised and accepted Augus 18, 2003.
(No. 20173036)

1
Jaoohi (R,O)
' R Xe N.O
6 R NO 8 =0 Xe-ONN
N,O .
(57 r (N—N) =0.11273 nm, r(N—O) =0.11851
nm.
, CCD(T)
, Xe Lgohn
Chritiansen'® 18 (55p4d)
, O N Dunning”!  ccpvTZ ,
3s3p2d Gausdan 8l(3s 3p:a=0.9,0.3,



6 Vol. 62, 2004
0.1;2d:0 =0.6, 0.2) , 15 216 ,
R . D  CCcD(T
, 0.37 0.36cm* 1 ccD CCD
Xe-N.O (T . )
T He-ONN . CCD
Vi = Vxe-no - (Vxe + Vi) (1) ; T , 0 =88.1°, Ry=
0.388 nm, Vp,= - 199.06 cm™ *; 8 =0°, Rn=
(BSSE) Boys 0.502 nm, Vin= - 79.74 cm™ ',
Bernadi !’ Counterpoise(CP) 0 =27.4°, Ry=0.492 nm, V= - 75.21 cm .
: CCD(T) , T , 0 =
88.0°, Ry=0.380 nm, V= - 256.51 cm™ *;
V(RO) = [A®) + RAO) ]eop(- BR) + =0°, Rn=0.495 nm, V= - 107.57 cm™*.  CCD(T)
] _
ZC”(G)D”(R’B)RW 2 Rm=0.484 nm, - 102.75 ch'? v
148.94 cm™*,
D,(RB) Tang Toennies (10l 472 cm L ,
Dn(RB) =1- @@(-BR)"Z[(BR)m/m!] (3 (2] 0 =82.99°, Ry=0.37806 Nm, Vpm =
-213.21cm™ L. cCD(T) Xe-N,O
Ag, Av, G, G, G 6 , . Xe-N,O
Legendre oCcD(T) o
(©) = 3 fup(co®) @ 0 P (\%Dm Rn 0
; (1] ; ' Rm
_ Gusian %8 ccD(T) , O 8.0,Rn 0
Bor”qor’lfnhem XeN0 Hamilton . 0.495 nm 0.381 nm,  88.0°
- 180°, Ry O . 0.381 nm 0.531 nm,
RO, 4. d. 5 fj’; [f; Jﬂ 2.2
_(1 f 0.2 1.2mm 120
[ s g+ 5 RZ(JZ- 28) + dneDVR , * 180 90
GaussarrL dre , Lanczos 7000,
2uR2 Jz[(J"'lJy)"'(J'lJy)]"'Zi_zg il
[(do+id) - (- id)1+ V(RE) (5 : 0.001 cm"*
1 DVR Xe-N,O
M | ’ n. i
(DVR) (3 :
sneDVR , CCD(T) 97 o1
Legendre 27 . XeNLO
Lanczod 115! Hanilton , -219.94cm - 256.51 cm™ !,
46.57cm !, (148.94 cm™ Y)
, Xe-N,O
5 .3 Xe-N,O 9
. 12 6 (1,
0,(2,0 (3,0, 3L.16cm*; 2 5
2.1 XeNO ©.1 (0.2,
CeD(M) 9 o180, 35.63cm .

10 15° 15 , R 0.3 1.0nm 10



1 XeN,O

— -45 60
0.55- 0.55—\*“’\\ _/ / 75—
0.50- \
-] ) E
o .
= 045 I s
0.40
0.35 CCS(T)
. LI ) T 1 T T L 1 T T L) ] T T ML
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
0/(°) 6/(*)
1 XeN,O CCD CCPD(T)
Figure 1 Contour plots of the CCD and CCD(T) potentiads of Xe-N,O (contours are labdled in cm™ )
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Figure 2 Minimum interaction energy Vi, and minimum energy digance Ry o XeN,Ofor® =0° 180°
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Table 1 Vibratond energy levelsfor XeN,O (cm™ ') o the CCD(T) potertial
n j n j n j
0 0 - 219.94 4 0 - 116.77 3 2 - 83.91
1 0 - 188.78 0 4 - 109.81 2 3 - 79.92
0 1 -184.31 2 2 - 106.69 2 4 - 77.51
2 0 - 160. 96 1 3 - 101.31 3 3 - 76.87
1 1 - 156.72 3 1 - 100.00 3 4 - 72.28
0 2 - 151.10 1 4 - 94.43 4 3 -71.74
3 0 - 136.93 0 5 - 93.08 6 1 - 70.15
2 1 - 131.69 4 2 - 89.16
1 2 - 127. 43895 5 1 - 88.733376
0 3 - 120. 84666 1 5 - 86.302174
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Figure 3 Contour plots of wavefunctionsfor vibrationad dates of XeN,O
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Table2 Cdcuated frequencies (cm™ 1) from CCD(T) potentid and deviations from the observed values of XeN,O

Jare - Jidwe V cacd V cacd - Vobs Jia e - Jiarier V cded V caed - Vobs
54633 - 2.439 - 0.053 51455 0.340 - 0.070
55634 - 2.439 - 0.053 615606 0.349 - 0.070
43532 -2.373 - 0.056 N6 707 0.359 -0.071
45533 - 2.373 - 0.056 81785 0. 370 - 0.071
37431 - 2.307 - 0.060 L1000 0.385 - 0.070

312 - 2.307 - 0.060 95 %o 0.334 - 0.072




No. 1 XeN,O 9

Jiare - Jrke V ced V cdcd - Vobs Jiare - Jxake V caed V cdcd - Vobs
51 %3 - 2.043 -0.0711 101510010 0.399 - 0.073
bgds2 - 2.043 - 0.071 11010 0.415 - 0.073
drdsy -2.043 - 0.071 12117121, 0.434 - 0.075
523532 -2.043 - 0.071 25171l 0. 407 -0.104
37331 - 2.043 - 0.071 217101 0.448 - 0.073
32130 -2.043 - 0.071 131171313 0. 455 - 0.077
624633 - 2.042 - 0.070 7267817 0.517 - 0.038
25734 - 2.042 - 0.069 14115714014 0.478 - 0.079
615726 - 1.682 - 0.050 625716 0.5%4 - 0.043
L2 -1.382 - 0.064 11311710010 0.960 - 0.089

1131171190 -1.338 - 0.058 12101211 1.002 - 0.058

101101029 -1.323 - 0.061 10,5101 9 1.026 - 0.060

9 9%s -1.310 - 0.063 %7 9% 1.038 - 0.062

8157827 - 1.297 - 0.064 12117110 1.011 - 0.091

2122 0.324 - 0.068 S3ba 1.463 - 0.048

disdoa 0.334 - 0.068 S3dia 1.437 - 0.082
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