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Fig. 1. Ground state geometry of CdSe molecule.
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Table 1. The charge population distribution of CdSe molecule in external different electric fields.

F/a.u. —0.04 —0.03 —0.02 0.00 0.01 0.02 0.03
Cd 1.0916 0.9230 0.7512 0.5756 0.3968 0.2159 0.0347 —0.1446
Se —1.0916 —0.9230 —0.7512 —0.5756 —0.3968 —0.2159 —0.0347 0.1446

- fEtsl + — ity +

@ P I =P —9—

K2 S THEEESIREE  (a) THIAN Se, Cd R A, (b) IERHEIE FEMEIRERE; (o) RH

W TR R R

Fig. 2. The charge’s movement schematic diagram by external electric fields: (a) Se and Cd atoms elec-

tronegativity without electric fields; (b) The charge’s movement schematic diagram by positive electric field;

(c) The charge’s movement schematic diagram by negative electric field.
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Fig. 4. The energy vs external electric field strengths.
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Fig. 6. Variation energies of MOs vs external electric
field strengths.
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Fig. 7. energy gap vs external electric field strengths.
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2 AFESEY T RO AR 1 5R EE

Table 2. The wavelengths and oscillator strengths in different intense external electric fields.

F/a.u. n=1 n=2 n=3 n=4 n=>5 n==~6 n="7 n=38 n=29
—0.04 A/nm 726.06 726.06 275.30 223.38 222.84 222.84 185.94 168.90 168.90
f 0.0088 0.0088 0.2501 0.0000 0.0000 0.0000 0.8913 0.0140 0.0140
-0.03 A/nm 867.52 867.52 290.14 244.74 243.57 243.57 191.15 180.66 180.66
f 0.0074 0.0074 0.1734 0.0000 0.0000 0.0000 1.0429 0.0219 0.0219
—0.02 A/nm 1117.82 1117.82 309.29 268.32 266.27 266.27 196.43 193.27 193.27
f 0.0051 0.0051 0.1239 0.0000 0.0000 0.0000 1.1455 0.0268 0.0268
-0.01 A/nm 1601.50 1601.50 330.99 294.13 290.90 290.90 207.00 207.00 201.89
f 0.0028 0.0028 0.0917 0.0000 0.0000 0.0000 0.0302 0.0302 1.2102
0.0 A/nm 2979.21 2979.21 354.42 322.54 317.76 317.76 222.36 222.36 207.96
f 0.0009 0.0009 0.0703 0.0000 0.0000 0.0000 0.0329 0.0329 1.2450
0.01 A/nm 5080.72 5080.72 379.22 354.58 347.77 347.77 240.11 240.11 215.09
f 0.0004 0.0004 0.0549 0.0000 0.0000 0.0000 0.0350 0.0350 1.2582
0.02 A/nm 3633.60 3633.60 404.76 391.64 382.16 382.16 260.88 260.88 223.41
f 0.0011 0.0011 0.0424 0.0000 0.0000 0.0000 0.0367 0.0367 1.2567
0.03 A/nm 9204.96 9204.96 437.70 430.74 424.47 424.47 286.32 286.32 233.23
f 0.0012 0.0012 0.0000 0.0300 0.000 0.0000 0.0376 0.0376 1.2457
*3 ARSI TR

Table 3. The excitation energies in different intense external electric fields,

F/a.u. n=1 n=2 n=3 n=4 n=>5 n==~6 n="7 n =38 n=29
—0.04 Eex/eV 1.7076 1.7076 4.5037 5.5504 5.5639 5.5639 6.6680 7.3407 7.3407
—0.03 Eex/eV 1.4292 1.4292 4.2732 5.0660 5.0904 5.0904 6.4861 6.8629 6.8629
—0.02 Eex/eV 1.1092 1.1092 4.0087 4.6208 4.6563 4.6563 6.3120 6.4152 6.4152
—0.01 Eex/eV 0.7742 0.7742 3.7458 4.2153 4.2621 4.2621 5.9896 5.9896 6.1411

0.0 Eex/eV 0.4162 0.4162 3.4982 3.8439 3.9019 3.9019 5.5758 5.5758 5.9620
0.01 Eex/eV 0.2440 0.2440 3.2695 3.4966 3.5651 3.5651 5.1636 5.1636 5.7644
0.02 Eex/eV 0.3412 0.3412 3.0631 3.1658 3.2443 3.2443 4.7525 4.7525 5.5495
0.03 Eex/eV 0.1347 0.1347 2.8326 2.8784 2.9209 2.9209 4.3303 4.3303 5.3160
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Abstract

Density functional theoretical (B3PW91) method with LANL2 DZ basis sets has been used to study the equilibrium
structure, total energy, the highest occupied molecular orbital (HOMO) energy level, the lowest unoccupied molecular
orbital(LUMO) energy level, energy gap, dipole moment, atomic charge distribution, infrared intensities of CdSe ground
state molecule etc. in different intense electric fields. The excitation energy, wavelengths and oscillator strengths
in ground state and the first nine different excited states are investigated by the time-dependent density functional
(B3PW91) method in external electric fields. Results show that the excitation wavelength is in agreement with the
experimental result and the excitation energy is close to the experimental data. With the increase of the external field,
the bond length, electric dipole moment, infrared intensities are observed to decrease first, and increase afterwards. But
the HOMO energy, LUMO energy, energy gap are seen to decrease. And the total energy and harmonic frequency are
found to increase first, and then decrease. In addition, the external electric fields have significant effects on the excitation

energy, wavelength and oscillator strengths of CdSe molecule.

Keywords: density functional theoretical, CdSe, external electric fields, spectral properties

PACS: 31.15.E-, 31.15.ae, 31.15.ag, 36.20.Kd DOI: 10.7498/aps.64.153102

* Project supported by the National Natural Science Foundation of China (Grant No. 11364007), Guizhou Education De-
partment Natural Science Foundation of China (Grant No. KY[2012]051), the Guizhou Science and Technology Foundation
of China (Grant No. QKHJ,[2013]2219).

1 Corresponding author. E-mail: lhrf@gznc.edu.cn

153102-7


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.64.153102

	1引 言
	2理论方法
	3结果与讨论
	3.1 CdSe基态几何结构
	Fig 1

	3.2 CdSe在不同外电场下的基态几何结构和性质
	3.2.1 外电场对CdSe的结构和电荷的影响
	Table 1
	Fig 2
	Fig 3
	Fig 4
	Fig 5
	3.2.2 外电场对CdSe分子能级的影响
	Fig 6
	Fig 7

	3.3 外电场对CdSe的红外光谱的影响
	Fig 8
	Fig 9

	3.4 外电场作用下CdSe的激发特性
	Table 2
	Table 3


	4结 论
	References
	Abstract

