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fru=—7= % (Eu — B1) X |pual®. (6) X 5 A 2 1210 B B 5 K — B0,
#1 RFETFERAE R FHRARK . G ARIE

EATN: 3 Tk B /nm BER eV PRI fem !
HF /6-31g 0.1253 —78.8524 1793.96
HF/6-311G** 0.1232 —78.9018 1903.60
IR B3LYP/6-31G 0.1283 —79.3653 1716.08
B3LYP/6-311++G** 0.1264 ~79.4060 1769.09
LSDA/6-3114++g 0.1274 —78.9076 1738.84
B3P86/6-311++G** 0.1263 ~79.6040 1782.03
HF /6-31g 0.1312 —78.9547 1659.15
HF/6-311G** 0.1288 —79.0079 1767.87
ZEES3 B3LYP/6-31G 0.1345 —79.3908 1483.34
B3LYP/6-311++G** 0.1319 ~79.6342 1570.61
LSDA/6-3114++g 0.1339 —78.9081 1484.47
B3P86/6-311++G** 0.1316 —79.6342 1591.52
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%2 KRBT BN 5 FIOMEA 4 258 i B

Y /a. K /107 Inm  fgi /Hartree  fE4%5f/Debye

—0.06 1.3196 —79.4332 1.7048
—0.05 1.3195 —179.4339 1.7827
—0.04 1.3195 —79.4346 1.8599
—0.03 1.3195 —79.4354 1.9363
—0.02 1.3195 —79.4361 2.0120
—0.01 1.3196 —79.4369 2.0845
0.00 1.3196 —179.4378 2.1615
0.01 1.3197 —79.4386 2.2353
0.02 1.3198 —79.4395 2.3087
0.03 1.3199 —179.4405 2.3815
0.04 1.3200 —79.4414 2.4539
0.05 1.3202 —79.4424 2.5259
0.06 1.3204 —79.4434 2.5975
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W H 4 %6 BN 2L AN sl 3R 52 B, S i i
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#3  REMST BN 4RI PuE R (507 eV)

4% /an. HOMO —1  HOMO LUMO LUMO+1

—0.06 —0.32391 —0.30468 —0.20304 —0.17603
—0.05 —0.32488  —0.30570 —0.20400 —0.17566
—0.04 —0.32588 —0.30673 —0.20498 —0.17532
—0.03 —0.32690 —0.30778 —0.20597 —0.17499
—0.02 —0.32793  —0.30884 —0.20699 —0.17467
—-0.01 —0.32899 —0.30992 —0.20802 —0.17438
0.00 —0.33006 —0.31102 —0.20907 —0.17409
0.01 —0.33103 —0.31213 —-0.21013 —0.17383
0.02 —0.33151 —0.31326 —0.21121 —0.17359
0.03 —0.33200 —0.31441 —-0.21231 —-0.17336
0.04 —0.33250 —0.31556 —0.21343 —0.17314
0.05 —0.33300 —0.31674 —0.21455 —0.17295
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#4  ARFEWEZT BN 3T 10 MRS HIRTIK (FA467: nm)

5433 /au. 1 2 3 4 5 6 7 8 9 10
—0.06 78917.34  824.65 803.87 39557 241.29  230.60 213.42  194.68 193.23  184.74
—0.05 78690.11  819.72  783.78  389.76  240.26  229.89  213.34  194.56  192.68  184.04
—0.04 78468.97  814.66  764.72  384.09  239.23  229.19  213.27  194.45 192.13  183.35
—0.03 78253.68  809.50  746.60  378.54 23822 22848  213.21  194.35 191.58  182.68
—0.02 78044.11  804.25  729.35  373.13  237.22  227.77 213.16 19426  191.04  182.01
—0.01 77839.93  798.91  712.92  367.84 236.22  227.07 213.12  194.18  190.49  181.35

0.00 77641.05  793.51  697.24  362.67 23524  226.36  213.08 194.11  189.95  180.71
0.01 77446.97  788.03  682.29  357.63  234.26  225.67 213.06 194.06  189.41  180.08
0.02 7T7257.64 7825 667.99 35271 23329  224.97 213.05 194.01  188.87  179.45
0.03 77072.65  776.92  654.31  347.9 23233  224.27 213.04 193.97 188.34 178.84
0.04 76891.67  771.30  641.22  343.21  231.38  223.58 213.05 193.95 187.81  178.24
0.05 76714.47  765.65  628.68  338.63  230.44  222.89  213.07 193.94 187.28  177.65
0.06 76540.80  759.98  616.64  334.17  229.51 22220 213.11  193.94 186.76  177.07
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#5 AR BN Z 1T 10 MECRA KSR 79 E (AL nm)

Sh71 /a.n 1 2 3 4 5 6 7 8 9 10
—0.06 0 0.0002 0.0055 0.0264 0.0013 0 0.0238 0.0237 0.0003 0
—0.05 0 0.0002 0.0056 0.0260 0.0014 0 0.0239 0.0237 0.0003 0
—0.04 0 0.0002 0.0057 0.0256 0.0015 0 0.0240 0.0238 0.0002 0
—0.03 0 0.0003 0.0058 0.0253 0.0015 0 0.0241 0.0239 0.0002 0
—0.02 0 0.0003 0.0059 0.0249 0.0016 0 0.0242 0.0240 0.0002 0
-0.01 0 0.0003 0.0060 0.0246 0.0016 0 0.0244 0.0241 0.0002 0

0 0 0.0003 0.0060 0.0243 0.0017 0 0.0245 0.0243 0.0002 0
0.01 0 0.0003 0.0061 0.0240 0.0017 0 0.0247 0.0244 0.0002 0
0.02 0 0.0004 0.0062 0.0237 0.0018 0 0.0248 0.0246 0.0001 0
0.03 0 0.0004 0.0063 0.0234 0.0019 0 0.0250 0.0248 0.0001 0
0.04 0 0.0004 0.0063 0.0232 0.0019 0 0.0252 0.0250 0.0001 0
0.05 0 0.0004 0.0064 0.0229 0.0020 0 0.0254 0.0252 0.0001 0
0.06 0 0.0005 0.0065 0.0227 0.0021 0 0.0256 0.0254 0.0001 0
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IR EE. RN G, 20 7 R A IR K
AN
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Wyl AL P 18 K

2) 43T LA R B o 1 1 A R K ik ) ok
b Ah 3 5B IR ST A (W A Ak, A S 3 N G
TN, SR EE SRR G N, A AN RID, B A
F = 0.02 a.u. I HUfF 5 K AH 1567.473 e ™1, 1] 5
JELE F = —0.03 a.u. IS B/ ME;

3) HL T IRAT O ik B 1 v R )3 0 S A RS
LG, ARG R B IR AR AR O B 0%, U 1% o
JE 5y 5% A L 37 S ). IR e AR 4 S n] Ly Sz Bk
— P HFIUBN IR GAE IR A — e 1) BRI 44
5.
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Mbolecular structure and excited states for BN under
strong electric field”

Cao Xin-Weil Ren Yang Liu Hui Li Shu-Li

(School of Physics and Mechatronics Engineering, Xi’an University of Arts and Science, Xi’an 710065, China)

( Received 10 October 2013; revised manuscript received 1 November 2013 )

Abstract

The ground states of BN molecule under different strong electric fields ranging from —0.06 a.u. to 0.06 a.u. are
optimized using density functional method B3LYP at 6-311++g(d.p) level. Optimized parameters, dipole moment,
charge distribution. HOMO energy, LUMO energy, energy gaps, infrared spectrum are obtained. The result shows that
with the increasing of the external electric field, the correlation between molecular structure parameters and the electric
field intensity becomes obvious and presents the asymmetry. In addition, TDDFT method at the same level is used to
study the influence of external electric field on BN molecular excitation energy and oscillator strength, and the result
shows that the electron transition spectrum is blue-shifted with the increase of the external electric field, but the intensity

of the vibrator has a more complicated change, showing that the spectral intensity is affected by the electric field.
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