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Bifi 5 HL 37 ) 14 0 S22 L BB K, 7 A I FRLAZ S 0..003 0
a.u.iif ,HUMO-LUMO RERR E,, i IBRIE , 75 H 3738 fin

x1 AREEHT D-HHES FHEKR
Table 1  The calculated bond distances of D-glyceric acid at different external electric fields
F/a.u. R(1,2)/nm R(1,4)/nm R(1,9)/nm R(9,10)/nm R(6,7)/nm R(6,8)/nm
0.000 0 0.109 3 0.1530 0.146 1 0.097 1 0.1222 0.138 9
0.001 0 0.109 3 0.1530 0.146 1 0.097 1 0.1222 0.138 8
0.002 0 0.109 4 0.1530 0.146 0 0.097 1 0.1222 0.138 8
0.003 0 0.109 3 0.153 1 0.146 2 0.097 1 0.1222 0.138 8
0.004 0 0.109 4 0.1530 0.145 8 0.097 0 0.1223 0.138 7
0.005 0 0.108 8 0.1539 0.145 8 0.097 4 0.122 4 0.138 5
0.006 0 0.108 8 0.1539 0.145 8 0.097 4 0.122 4 0.138 4
®2 ESREEE BME BEGFTHUHXER
Table 2 The calculated molecular total energy and dipole moment of D-glyceric acid at different external electric fields
F/a.u.
0. 000 0 0.001 0 0.002 0 0.002 5 0.003 0
w/ (107°C+m) 4.3613 4.3590 4.381 4 4.403 2 4.603 9
E/a.u. —418. 795 341 90 —-418. 795 089 00 —-418.794 926 76 —418. 794 882 99 —418. 818 279 71
F/a.u.
0.003 5 0.004 0 0.005 0 0. 006 0
w/(107%Cm) 4.4772 4.548 2 4.645 6 4.705 7
E/a.u. —418. 794 896 29 —418. 794 966 56 —418. 798 147 80 —418.799 023 80
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Fig.2  Variation of dipole moment of
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Fig. 3 Variation of total energy of

D-glyceric acid with external electric field

x3 AREHT D-HHBRS FRETHE
BEEE, RESEHNEREE, MERE,
Table 3  The calculated energy of LUMO E| ,
energy of HUMO E ,and LUMO-HUMO energy gap

E for D-glyceric acid at different external electric fields

F/a.u. E,/Hartree ~ Ey/Hartree  E;/Hartree  E;/eV
0.000 0 -0.024 35 -0.281 76 0.257 41  7.001 55
0.001 0 -0.024 39 -0.281 58 0.25719  6.995 57
0.002 0 -0.024 45 -0.281 33 0.256 88  6.987 14
0.002 5 -0.024 50 -0.281 15 0.256 65  6.980 88
0.003 0 -0.037 59 -0.291 84 0.25425 6.915 60
0.003 5 -0.024 56 -0.280 69 0.256 13 6.966 74
0.004 0 -0.024 59 -0.280 28 0.255 69  6.954 77
0.005 0 -0.029 62 -0.281 72 0.252 10  6.857 12
0. 006 0 -0.029 90 -0.281 31 0.251 41 6.838 35
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Fig. 4 Variation of HUMO-LUMO energy gap of

D-glyceric acid with external electric field
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Table 4 The excitation energy of the first six excited states of

D-glyceric acid molecular under different external electric fields

E/eV

F/a.u.

n=1 n=2 n=3 n=4 n=>5 n=6
0.0000 5.4009 5.9886 6.8163 6.9901 7.1659 7.3947
0.001 0 5.3987 5.9871 6.7933 7.0008 7.1618 7.397 4
0.0020 5.3961 5.9836 6.7692 7.0029 7.1614 7.3995
0.0030 5.3414 5.9265 6.4998 6.6309 6.7622 6.938 8
0.0040 5.3876 5.9626 6.7267 6.9474 7.1896 7.3979
0.0050 5.3300 5.9076 6.7610 7.0261 7.3001 7.390 4
0.0060 5.3235 5.9029 6.7554 7.0082 7.3128 7.3857

x5 D-HmBSTFMAESHELEE 6
MHRENIRFEEf ERHEEFHXER
Table 5 The oscillator strength of the first six excited states of

D-glyceric acid molecular under different external electric fields

f
n=1 n=2 n=3 n=4 n=>5 n=6

0.0000 0.0008 0.0123 0.0061 0.0099 0.0008 0.0206
0.001 0 0.0008 0.0122 0.0054 0.0093 0.0012 0.0210
0.0020 0.0008 0.0120 0.0046 0.0081 0.0022 0.0215
0.0030 0.0004 0.0130 0.0085 0.0024 0.0102 0.0312
0.004 0 0.0008 0.0117 0.0024 0.0043 0.0070
0.0050 0.0020 0.0201 0.0039 0.0247 0.0289
0.006 0 0.0022 0.0201 0.0038 0.0243 0.0306

F/a.u.
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Fig. 5 Variation of the excitation energy of the first six

excited states of D-glyceric acid with external electric field
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Molecular structure and electronic spectrum of D-glyceric

acid under external electric field
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Abstract The ground states of D-glyceric acid under different intense electric fields are optimized by using density

functional theory DFT/B3LYP at 6-311G basis set level. The excitation energies and oscillator strength under the ap-

plied electric fields are calculated employing TD-DFT method.The results reveal the variations of electronic state,

molecular geometry ,total energy,dipolemoment,and excitation energy of the first six excited states with the applied

electric field.Moreover,the results show that the set of molecular structures have changed obviously in the external

electric field when the electric field strength is 0. 003 a.u.,characterized by the decrease of molecular total energy,

the sudden rise of dipolemoment,and an obvious red shift in UV-Vis spectra peak. When the electric field continues

to increase , the indices return to normal levels and the sudden changes disappear.
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