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M. 24 0 WA 2% & 5 CH,C (0) 0SSOC
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# 1 B3LYP/aug-ce-pVDZ IEALIREIRY 5 Pl G2 o P I BH B T TR LAl 2%

[OES Cl clt C2 (o) c3 3 C4 4+ cs cs*
C,Cy/A 1. 506 1.489 1.505 1.492 1.509 1. 490 1.491 1.508 1.507 1. 486
C,0,/4 1.204 1.187 1.201 1.176 1.212 1.191 1.208 1.203 1.203 1.175
C,0,/A 1.381 1.471 1.395 1.508 1.356 1.457 1.396 1.384 1.382 1. 540
0,S;/A 1.752 1. 646 1.736 1. 665 1.790 1.674 1. 680 1.755 1.745 1. 630
SsS,0/A 1.998 2.070 2.002 2.094 1.990 2.054 2. 094 2.005 1.999 2.077

C;C,0,/(°) 126.3 132. 4 125.3 131.5 126.0 131.8 129.0 126. 4 126. 6 134.5
C,;C,0,7(°) 109.7 108.1 118.9 115.6 111.0 109.7 111.5 109. 6 109. 4 106. 6
0,6,0,/(°) 124.0 119.5 115.8 112.9 123.0 118.6 119.5 123.9 124.0 119.0
C,0,S5/(°) 116.7 120.0 122.6 124.2 112.6 110.9 120.0 117.3 117. 8 117.9
0,S5S,,/(°) 105. 6 113.9 106. 6 89. 68 100. 3 100.9 107.9 107. 4 107.1 106. 7
C,C,0,85/(°) 176.5 -171.0  -2.237 -11.48  179.5 -178.5 -178.8  172.5 -178.9 173.5
0;C,0,8:/(°) -2.401 9.676 179.5 170. 1 0 1.174 1. 625 -7.623 0.022 -6.096
C,0,858,0/(°) -92.14  -75.30 -109.3 -122.9  171.4 -175.7  -6.799  80.20 73.16 89.71
0,555,00,/(°) 93. 16 47.63 98. 82 -171.8  84.27 40. 46 -171.8  90.27 88.33 37. 66
B /D 0. 3949 5.238 3.877 4.147 2.688
A 1.232 1.348 2.170 1. 646 1. 605
BHWEU/GHz B 0.8395 0.7130 0. 4293 0. 5704 0. 6051
C 0.5912 0. 5330 0. 4153 0. 4842 0. 5052
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€1 B3LYP/aug-cc-pVDZ HLALAS 3 i) FL AP 42

2 HWEARTRER (KJ/mol)

% B3LYP MP3 MP4 Ref. [8]% Ref. [8]" Ref. [8]¢ Abund/% 9
cl 0 0 0 0 0 0 70.78(94.8)
] 25.09 29.35 28.72 27. 636 27.552 33. 474 0(0)
c3 6. 167 16. 40 16. 81 3.36 2. 604 12.138 5.63(0.20)
c4 23.30 27.34 26. 83 26.418 25. 494 34,188 0(0)
cs 2.678 7.175 7.366 2.268 1.68 6.51 23.58(5)

a) B3LYP/6-311 + G(d) ; b) B3PW91/6-311 + G(d) ; ¢)MP2/6-31 + G(d) ; d) B3LYP Fl MP4.
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LAIWAMYE 2 PE ) T B B EE, Ik 3 PR B —
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JEA RN DG T RR I S0 I 1 45 Rt e b g
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(2d,2p) AR M S RABAE R P45 . KT A1 P3 45
14 25 52 R WS B N P P OCBRRER/INEE 1. 1 eV 3119
eV ZJH].
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(a) Fi7n. B LR 5 3R P3 1545 210
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AR U1 1 B S A R XA 4 C1 RN CS
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AREFI 12 IR DGR, B FOFR S 52 19 L S RE AL, BB
RIS C1 50LH FRBIEMT & 15 R r. X8
mpt RS — B 25, N E R
BIHE(H (10.22 eV, 13.02 eV,14.58 eV, 14.62 €V,
14.52 eV) B4 B H N HL B gl , 12 S AN fE
g %) T B S % 1. 2 A BRI TR O 45 SR AE 11eV,
12eV Hl 14eV AT T =4~ Hi 2 RE I | 5 5256 0 75
11.15eV,11. 87 eV F1 13.79 eV X = REWE /> T4
#0.15 eV, 0.13 eV F10.21 eV IRER 22, X802
SULH] T IR TR e A% C1, HAER 2t S X%
I BCHE T REIE R A BT, XS4 C5 SR,
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F3 P3/6-311 + +G(2d,2p) FHENAHEAE(eV)

c1 () c3 C4 cs
Exp®
KT P3 KT p3 KT P3 KT p3 KT p3
10. 90 9. 806 11.22 10. 07 10.97 9.906 11.31 10. 16 11. 00 9. 906 9.83
11.34 10.22 11.32 10. 15 11.16 10. 03 11.42 10.26 11.17 10.03 9.95
12.43 10. 81 12.42 11. 16 12. 68 11.05 12. 49 11.20 12.38 11.05 10. 69
12. 60 11.03 12.67 10. 94 12.74 10. 84 12. 89 11.19 12. 62 10. 84 11.15
12.71 11.06 13.06 11.26 12.94 11.07 13. 09 11.29 12.78 11.07 11.87
13.33 12.04 13.72 12.41 13.58 12.28 13. 64 12.37 13. 58 12.28 12.85
14. 14 13.02 14. 11 13.02 14. 02 12. 96 14. 44 13.38 14. 03 12. 96 13.19
14.57 13.17 14. 69 13.23 14.78 13.44 14.95 13.45 14.79 13. 44 13.79
15.31 13.99 15. 41 14.07 15.31 13.92 15.51 14.14 15.28 13.92 14.15
15. 41 14.09 15.72 14. 30 15.73 14. 04 15. 85 14. 41 15. 44 14.04
15. 84 14. 58 15. 81 14. 46 15.79 14.62 16. 05 14.71 15. 85 14. 62
15. 88 14.62 16.23 14.95 16. 06 14. 65 16.29 14.96 16.01 14. 65
16. 11 14.52 16. 40 14. 87 16. 16 14. 66 16. 39 14.98 16. 08 14. 66
17.54 15.78 17. 58 15.82 17. 86 15.92 17.79 16. 10 17. 63 15.92
a) SCHR[8].
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8 10 12 14 16 18 W . R _
Jé\i C1(70. 78%) +C5 (23. 58%) +C3 (23. 58%) IBE% Al 2(b) TSR RLA T RIFOR AR MP4 A
U . o) + . o) + . . e .
2 209 ——C1(94.8%) +C5 (5%) +C3 0. O B3LYP JF Y BERAUL I 45 2R A R X ]
m . e Ly \a
= — BT AR Franck-Condon [F-F | B4 A9 B B3 RE ik
5RO CHE FReIE AT A B, BAH T RSO
HLFRETE SC g0 2=/ AEE S CL AT CS PRI, X
5 Steudel % A" %t CH,0SSOCH, 52461 1Y 4516
T T T T
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BUE A T EEW W . C,0,8,S,, fil

0,S5S,00, , HFIR /NP ) T 13° I R IN

BT 87°. AN ANSL, % C1 Fl C3 HIEEFA 0,55,

L B Je 0 & AR ORI it T - o3 e 3l 1 2 8o A 17°.
F4 ARG TR EEE (RE/ (KI/mol) ) Fl

YA B RE(IP,/eV)
B3LYP MP3 MP4
GAES
RE IP, RE 1P, RE 1P,
cr 0 9.033 0 9.098 0 6.815
C2* -3.930 8.729 11.57 8.914 9.011 6.611

C3* -8.364 8.871 3.612 8.966 7.822 6.722
C4* -3.931 8.746 11.56 8.935 9.012 6. 630
C5* -3.246 8.965 5.463 9.080 4.330 6. 784

LB SR B SRR T 8, B R R SR
U Flh e AR A AR N B3 26 8 - 1Y RS E T 5
PR E A 2RI, % 4 %448 T B3LYP, MP3 A1
MP4 254 aug-ce-pVDZ J& 2 1158 10 B 1 1) AH XF e
. B3LYP ik C3* & iched e+ H &
2 P8R YA AEAY MP3 A1 MP4 J7 i BUL 5 €17

LA AR RE. BILYP kil C1* R AFRE
BF BRI MP3 F MP4 7 Bk H0 T C2* i c4*
ARUE. ST e P B e th AE 3R 4 TP,
JRUAEAT ST I £ P 266 B R B R T DA L AR, Y iR
WA S5 5 AR S iR T 5%

4. % #

iz 1l B3LYP, MP3 Fl MP4 J7 3% 454 Aug-ce-
pvDZ FEZHAFSE T CH,C(0) 0SSOC (0) CH, a5
TR S, RT3 45 0 T AR AR 2 Ik
JF:C1>C5>C3>C4>C2. Mg A T RIEEHNS
(e By H BB AR 5 8 L T 36 138 P30k
IR T RGE M R IMY 52 2 BUIE 1 B AR, T
AR S5 T RIS S I 45 AT A WA ARG
SAHXT BE i DL S S BRI S 38O B BRI 2
] ) LA, U BHAE R D' L - B % S5 56 vh & D A7 A
C1 Al C5 Wiy 4. 5 PR RIAE L, e I H 255 7Y
FOFP BB AR L A T B A S B, R
i C,0,S,S,,M10,S,S,,0, &4 T E KI5
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Wang Ke-Dong"”"  Gu Jun”  Zhu Chuan-Chuan"”  Liu Yu-Fang"
1) ( Department of Physics, Henan Normal University, Xinxiang 453007, China)
2) (School of Continuing Education, Xinxiang Radio and Television University , Xinxiang 453003, China)
(Received 17 February 2011 ; revised manuscript received 22 March 2011)

Abstract

The five low-lying configurations of CH,C(0)0SSOC(O)CH, are studied by ab initio calculations by B3LYP, MP3
and MP4 methods with Aug-cc-pVDZ basis set. Their rotational constants and dipole moments of these five configurations
are determined. The vertical ionization energies of the configurations, calculated with electron propagator theory in the P3/
6-311 + + G(2d,2p) approximation, are in agreement with the experimental data from photoelectron spectroscopy. The
relative energies of the configurations and the comparison between the simulated and the experimental photoelectron spectra
demonstrate that there are at least two configurations of CH,C (0) OSSOC(0O) CH, in the gas-phase experiments. The
geometrical parameters of five lowest-lying configurations are optimized in the cationic state and compared with those of the
neutral configuration. Remarkable structural relaxations after ionization are found, especially for the dihedral angles D

(C,0,5,5,) and D(0,5,5,,0,).

Keywords: conformer, ionization energy, relative energy, photoelectron spectra

PACS: 31.15. A - ,33.15. Ry,31.15. bt
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