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F/au R(2,3)/nm R(34)nm R(4,5)/nm R(3,8)/nm R(4,9)/nm R(2,12)/am R(12,13)/nm R(12,14)/nm R(5,11)/nm R(1,7)/nm

0 1.39134  1.38939  1.39427  1.08123  1.08200 1.47737 1.22445 1.22445 1.74944 1.08123
0.005 1.38960  1.39090  1.39201 1.08162  1.08201 1.48503 1.22105 1.22105 1.76291 1.08162
0.010 1.38855  1.39236  1.39030  1.08219  1.08210 1.49207 1.21816 1.21816 177771 1.08219
0.015 1.38802  1.39390  1.38897  1.08294  1.08227 1.49930 1.21556 1.21556 1.79473 1.08294
0.020 1.38792  1.39564 138790  1.08392  1.08252 1.50747 1.21304 1.21304 1.81516 1.08392
0.025 1.38795  1.39802  1.38675  1.08501 1.08270 1.51738 1.21079 1.21079 1.84336 1.08501
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2 A CNBs 2 TRESEEA A(C) S F 1R

Flau. AG32/(°) AGA3(C) AB32)/() AOQA43(°) A0,65/C) A(11,54)/C) A(I122,1)/() A(13,122)/(°)
0.000  119.0004  119.2866  119.7287  120.5610 120.5610 119.2692 119.0178 117.6075
0.005  118.9724  119.0280  119.5506  120.5274 120.5274 119.0584 118.9420 117.1402
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0.015  119.0488  118.4713 119.0723  120.4989 121.0298 118.6301 118.8900 116.2357
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F/au. 0 0.005 0.010 0.015 0.020 0.025
E —896.49583 —896.49122 —896.49053 —896.49370 —896.50076 —896.51186
1/Debye 3.3698 1.3401 0.6310 2.5929 4.5930 6.7070
HOMO/a.u. —0.28915 ~0.29556 —0.28903 —0.27569 —0.26258 —0.25010
LUMO/a.u. ~0.11483 —0.10470 ~0.09702 —0.10964 ~0.15319 —0.19913
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Gy b, i HH R A A N IR SR A% 8 H N [P g
WA ek 59

R4 SN IY T AT AT (o) BRI

F/au. C, C, G, Cy Cs Cs Cly, Ny O3 O

0 —0.170 0.066 —0.170 -0.219 —0.016 —-0.219 0.030 0.485 —0.375 —0.375
0.005 —0.168 0.078 —0.168 —-0.224 —0.018 —0.224 —-0.014 0.484 —0.355 —0.355
0.010 —0.166 0.090 —0.166 —0.231 —0.019 —0.231 —0.057 0.482 —0.336 —0.336
0.015 —0.163 0.103 —0.163 —0.238 —0.010 —0.238 —0.101 0.480 —-0.317 —-0.317
0.020 —0.160 0.114 —0.160 —0.247 —0.013 —0.247 —0.147 0.479 —0.298 —0.298
0.025 —0.157 0.125 —0.157 —0.258 —0.002 —0.258 —0.199 0.478 —-0.279 —-0.279
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K10 F =0, pCNB [{J4£4h - o] Wk itk

5 AR TN IO A, kT REE £ B BE E IS

F/au. n=1 n=2 n=3 n=4 n=>5 n==6
A 328.55 288.32 284.12 278.67 224.01 222.57
0 f 0 0.0003 0.2771 0.0117 0 0.0193
E 3.7737 4.3002 4.3638 4.4491 5.5349 5.5705
A 331.21 294.81 262.59 260.35 219.64 216.90

0.005 f 0 0.0002 0.0100 0.2602 0.0018 0
E 3.7434 4.2056 4.7215 4.7622 5.6449 5.7163
A 336.60 303.54 251.73 242.61 235.25 230.93
0.010 f 0 0.0001 0.0059 0.2255 0 0.0163
E 3.6835 4.0847 4.9254 5.1104 5.2703 5.3688
A 345.95 316.02 298.55 279.56 276.69 266.85
0.015 f 0 0.0001 0 0.0001 0.0000 0.0013
E 3.5839 3.9233 4.1528 4.4350 4.4810 4.6463
A 471.96 433.84 422.96 361.68 338.53 334.97

0.020 f 0 0.0002 0 0 0.0010 0
E 2.6270 2.8578 29314 3.4280 3.6624 3.7014
A 1184.13 1012.25 944.48 479.72 441.05 390.44

0.025 f 0 0.0006 0 0.0007 0 0
E 1.0470 1.2248 1.3127 2.5845 2.8111 3.1755
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B L IS, B 1, 2 WOR A MUK 32 W
/N, IF HAE 0.020 au. PUE, NSRS 2H4b7E

3 1880 T 22 18 480 K, Ak Sl K H g, WOR RE R IR
AN TSR 5, 6 WOR A B BEAE (0—0.005 a.u.) H
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Influence of external electric field on the molecular
structure and electronic spectrum of
paranitrochlorobenzene”
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Abstract

In order to achieve the goal of degenerating organic pollutant nitrochlorobenzene, the influence of electric field on molecular
structure and electronic spectrum and so on is studied by applying an external parallel electric field. Take paranitrochlorobenzene as
a study object, the method B3LYP of the density functional theory at 6-311+g(d, p) level is used to calculate its molecucar structure,
dipole moments and total energies of the ground state under different external electric fields (from O to 0.025 a.u.) in this paper. On this
basis, the time-dependent density functional theory is used to study the influences of external electric field on excited wavelength and
oscillator strength of the first six excited states. The results show that bond lengths (C—CIl, C—N) increase rapidly and bond energy
decrease rapidly with the increase of field intensity. At the same time, bond length (C—C, C—H) changes of benzene ring are very
small, and the increases or decreases are not uniform. This illustrates that molecular degradation may lead to the fractures of bonds
(C—C1, C—N), and the benzene ring is relatively stable. what is more, the molecular total energy first increases then decreases, and the
dipole moment first decreases then increases with the increase of the field intensity. In addition , the maximum absorption wavelength
first slowly decreases, and then increases rapidly with the increase of the field intensity, which causes the electron transition to be

relatively easy, while oscillator strength changes relatively complex in anner.

Keywords: paranitrochlorobenzene, external electric field, denstity functional theory, time-dependent density func-
tional theory

PACS: 31.15.ee, 31.15.ve, 31.15.vj DOI: 10.7498/aps.62.103103
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