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0. 00 0. 1083 0. 1084 0. 1332 0. 1084 0. 1483 0. 1211 0. 1351 0. 1439 0. 1088 0. 1091 0. 1091
0.01 0. 1084 0. 1084 0.1332 0. 1084 0. 1482 0. 1203 0. 1369 0. 1437 0. 1090 0. 1091 0. 1091
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0.03 0. 1089 0. 1084 0. 1333 0. 1088 0. 1481 0.1188 0. 1419 0. 1435 0.1101 0. 1093 0. 1092
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F/au.  Cl H2 H3 c4 H5 c6 07 08 co H10 HI1 HI2
0.00 -0.528 0.163 0. 141 0.243 0.209  -0.062 -0.271 -0.154 -0.245 0.149  0.177  0.177
0.0l -0.540 0.110  0.149 0.254  0.256  -0.082 -0.204 -0.180 -0.240 0.094  0.194  0.189
0.02 -0.538 0.046  0.161 0.257 0.300  -0.094 -0.137 -0.208 -0.229  0.029  0.211 0. 204
0.03 -0.506 =-0.039 0.177 0.240  0.340  -0.088 -0.070 -0.241 -0.205 -0.062  0.231 0.221
0.04 =-0.280 -0.190  0.229 0.118 0.391 0.089  0.076  -0.331  0.315 -1.027 0.309  0.300
0.05 -0.059 -0.236  0.288 0.211 0.456  -0.038 0.259  -0.369 1.835  -3.076 0.399  0.330

F4  RALWTIGERF AR FRASHMA A SHRIZEE F LR
F/au. A(2,1,3) A(3,1,4) A(1,4,5) A(1,4,6) A(4,6,7) A(4,6,8) A(6,8,9) A(8,9,10) A(8,9,11) A(8,9,12)
0.00  117.596  120.953  121.792  124.857  123.430  113.246  115.884  105.451  110.482 110. 475
0.01  118.017  120.719  121.851  124.967  123.929  113.732  113.913  105.581  110.715 110. 770
0.02  118.372  120.490  121.936  124.999  124.565  114.064  112.207  105.686  110.998 111. 074
0.03  118.698  120.274  122.076  124.920  125.394  114.230  110.624  105.772  111.304 111. 403
0.04  119.078  120.052  122.822  122.881  125.830  114.937  110.384  105.362  111.161 111.228
0.05  119.369  119.867  124.864  117.245  123.819  112.472  118.557  106.349  109.872 110. 134
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0. 00 0. 0000 0. 1108 0.3136 0. 0279 0.0393 0. 0002 0.0177 0. 0000 0. 0002

0.01 0. 0000 0. 0975 0. 1104 0. 1970 0. 0639 0. 0064 0.0232 0. 0247 0. 0028

0.02 0. 0001 0. 0030 0. 0264 0. 1028 0. 0085 0. 1428 0. 0489 0. 1649 0.0217

0.03 0. 0027 0. 0296 0. 0001 0. 0056 0. 0954 0. 0030 0.0578 0. 0545 0.0012

0.04 0. 0033 0. 0348 0. 0027 0. 0016 0. 0889 0. 0036 0. 0029 0.0516 0. 0327

0.05 0.0151 0. 0352 0.0138 0. 0435 0.0102 0. 0783 0.0232 0. 0073 0. 0009
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R B ; FERIE, 16 F =0.01a. u. F 45 8 MR AR T3
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00| - 4/ U, T 3 2 745 ) 9 S 4 B A1 v 320 149 388 0, 1
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HL R A AR R AN TR], R AR SR B B3LYP/6-311
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S FIRESREMRL THE T 0 7 B RE & H Ak
RN FE g o3 A S BE SN FL 37 B AR AR O TH A SR R
W, PR R o3 1 LA i U 5 4 L 3 RN B
BRI OC R B SN I IR, 4y T R
in DN NN R 8 ST ot AN B NI e |
il et AR R R R A 2

B J5 R 24k CIS-DFT J5 58 1AM 35U 43
T Z By )6 P R F IR A U A RS ) 2
REW 4y T ¥ ke 540 3 10 56 & T L 2

Grozema S5 4 H 1 3¢ 28, W & BE Bl L 37 38 T 2 fe)
W, BRSNS T o F N F RS TR, i b,
AL IR - B 1) S R 5 2% I, A TR KA Y
/0N, Ul BH HL T BR AT G 5 B 22 AL S B2 . T
K55 TR P TR 4 - 1) S8 i 25 D I L B 1) 348 O T A
B, HHLER — 3% 35 F T BRI 5 40 A7 1 B 3¢
IR AN IX B £0 AR X (263, 52—821.20 nm). &
T, ORI BT 1 U R 2 S X F ] DL X
(190. 65—614. 31 nm ) , H Al 3 A& 25 59 BR G 6 3% W)
HRAE I AE L2 AP X (165. 83—384.29 nm).
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under external electric field”
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Abstract

The ground state parameters, the dipole moment, the charge distribution and the energies of MOs of methyl acrylate
under different intense electric fields are optimized using the density functional theory ( DFT)B3LYP based on the 6-311
++ G ** basis set level. The excitation energies, the wavelengths, the oscillator strengths from ground state to the first
nine different excited states are calculated employing the revised hybrid CIS-DFT method ( CIS-B3LYP) without external
electric field, and the excited states under different electric fields are also investigated. The results show that the
molecular geometry is strongly dependent on electric field strength, and the energy proves to increase before decreasing but
the dipole moment behaves in a contrary manner. The excitation energies of the first nine excited states of methyl acrylate
decrease with the increase of the applied electric field, indicating that the molecule is easy to excite and dissociate in the
electric field . The wavelength is also increase with the increase of electric field, and its electronic transition spectrum

covers from the ultraviolet to infrared.

Keywords: methyl acrylate, external electric field, oscillator strength, excitation energy
PACS: 31.15.-P, 31.15.es, 71.10. Li, 71.15. Qe

* Project supported by the National Natural Science Foundation of China ( Grant No. 10647005 ) , the Natural Science Foundation of Guizhou ( Grant
Nos. 2008038, 20090133 ) , and the Graduate Student Innevation Fund of Guizhou University ( Grant No.2010042).

T E-mail ; caish@ mail. gzife. edu. cn

093102- 8



