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Theoretical Study on the First Hyperpolarizability of
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Abstract: The eighteen carbon nanocone-alkali metal complexes designed are optimized at the B3LYP/6 — 31G( d)

level. Vibrational frequency analysis is performed on the optimized structures to confirm that they are stable at the same
level. The first hyperpolarizabilities and other physical properties of the designed molecules are computed at the
BHandHLYP/6 —=31G( d) level. Results demonstrate that the larger first hyperpolarizabilities of series C and D are as—
cribed to smaller transition energies and larger oscillator strengths. The first hyperpolarizabilities of series A — D satisfy
the two-energy model.
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Figl The structures of carbon nanocones
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Fig2 The geometries of alkali metal-doped CNC and their derivatives
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Fig3 The relationship between 8 and 8,



Table 1 The physical properties of the designed molecules

1

B/au a/au AE,,, eV Aw R? /au o AE/eV By /au
1 Li - CNC 13 109 1219.6 2. 158 1.709 3 56 262 0. 000 2 0.542 0.003 2
2 Na - CNC 18 587 1230.5 2. 191 1. 680 4 56 942 0.001 6 0.415 0.056 5
3 K - CNC 22 875 1235.9 2.209 1.4302 57 850 0.000 5 0.258 0.062 5
4 Li - CNC -1 20 068 1211.5 2.206 1.3546 56 122 0.000 1 0.375 0.0039
5 Na - CNC -1 26 038 1217.6 2.230 1.883 6 56 133 0. 000 4 0. 366 0.0231
6 K -CNC -1 29 957 1221.7 2.241 2.749 8 56 160 0.000 5 0. 359 0.0445
7 Li - 50CNC 2725070 1404.4 2.477 1.009 1 55219 0.1637 0.277 11.708 9
8 Na - 50CNC 2189762 1400.6 2.487 1.0142 55400 0.170 4 0. 289 10. 750 8
9 K - 50CNC 2113519 1403.1 2.481 1.0173 55829 0.172 4 0.293 10. 501 6
10 Li - 5SNCNC 1232036 1389.3 2.532 0.1469 55371 0.1722 0.292 1.517 8
11 Na - 5NCNC 1448005 1386.5 2.503 0.5777 55473 0.1711 0.293 5.906 5
12 K - 5NCNC 1585952 1412.6 2.594 3.4805 56 044 0.022 4 0. 603 6.682 1
13 LiLi - 50CNC 23363 1549.3 0.391 3.5141 55499 0.000 3 0.291 0.064 3
14 Li Na - 50CNC 36 245 1560.9 0.376 4.2184 55751 0.000 1 0. 908 0.000 8
15 LiK - 50CNC 35213 1678.5 0.338 2.4189 56 349 0.0002 1.107 0. 000 5
16 NaNa - SOCNC 15530 1616.6 0. 369 4.5311 56 827 0.000 1 0.762 0.001 5
17 NaK - 50CNC 15 054 1730.8 0.332 2.5222 57761 0. 000 2 0.986 0. 000 8
18 KK - 50CNC 75255 1968. 6 0.324 3.286 1 59 634 0.000 1 0. 640 0.0019
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Figd4 The relationship between £ and the atomic number of alkali metal
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