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Theoretical Study on the First Hyperpolarizability of
New Lithium Salt ( Li-CNTs)
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Abstract: The geometries of 30 lithium salts ( Li-CNTs) are optimized at the B3LYP/631G( d) level and frequency
analysis confirms that the optimized structures are stable. Then the first hyperpolarizabilities of these structures are cal—
culated at the BHandHLYP/6-31G( d) level of theory. The results demonstrate that lithium-doped carbon tubes have
large first hyperpolarizability. For suitable tube diameter the first hyperpolarizabilities increase with the increasing of
tube diameter. Also the length of CNTs the polarizabilities o electronic spatial extent R and transition energy have
some influence on the first hyperpolarizability. On the other hand the first hyperpolarizabilities of some systems satisfy
two-evel model very well.
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Fig.1 The structures of lithium salts ( Li—(n,0)-CNT) Fig.2 The structures of lithium salts (Li—(n,n)-CNT)
1 CNT
Table 1 The physical properties of lithium salts (Li — (n 0) —CNT and Li- (r n ) — CNT)
Blau a/au AE,,,/ A R? Jfo AE/eV By /au
Li-(30) 1452 129.8 1. 754 0.6232 1184 0.0017 2.029 0. 000 2
Li-(4 0) 3688 174. 8 2.355 4.6423 1944 0.014 4 1.768 0.018 2
Al Li-(50) 3 868 213.8 1. 631 2.467 8 3055 0.0190 1. 521 0.0200
- Li-(60) 8522 305.4 1.232 0.3660 4598 0.0440 0. 855 0.038 7
Li-(70) 3591 324.5 1. 497 3.0314 6628 0.000 5 1. 310 0.0010
Li-2(3 0) 2 862 198.5 1.997 1.0729 2512 0.001 3 1. 946 0.000 3
Li-2(4 0) 3142 252.2 2.769 5.4443 3919 0.0239 2.374 0.014 6
A2 Li-2(50) 16 191 351.1 1. 015 1.076 2 5 846 0.000 5 0.347 0.0194
B Li-2(6 0) 19 098 457.9 0.521 3.8072 8 363 0.0017 0.778 0.020 6
Li-2(7 0) 14 805 549.5 0.742 1.5195 11631 0. 006 4 1.378 0.005 6
Li-3(3 0) 2671 274.3 2.029 0.208 1 4729 0.2279 2. 129 0.007 4
Li-3(4 0) 3759 352.5 2. 080 4.5197 7127 0.0239 2.374 0.0121
A3 Li-3(50) 15452 493.2 0.917 1.9910 10 176 0.002 6 0. 721 0.0207
N Li-3(6 0) 30479 624.3 0. 828 1.2305 13162 0.008 5 0. 834 0.027 1
Li-3(7 0) 11 546 698. 4 0.525 1.6714 18 793 0.016 4 1. 548 0.0111
Li-(3 3) 319 181.4 2. 863 0.3032 2 880 0.000 5 3.413 0. 000 006
Li-(4 4) 562 250. 8 2.358 0.3647 5 640 0.000 3 2.428 0.000011
Bo1 Li-(55) 849 331.7 2.623 1.2730 10 134 0. 000 4 2.990 0. 000 029
- Li-(6 6) 1728 547.5 3. 100 0.109 8 22 889 0.003 1 3. 465 0.000 012
Li-(77) 1770 671.8 3.205 0.156 4 34732 0.003 6 3.692 0.000 017
Li-2(3 3) 3556 357.4 2.383 0.105 1 8526 0.0023 2.937 0.000 014
Li-2(4 4) 4647 510.6 1.538 0.5196 14 879 0.000 3 1. 800 0. 000 040
B_o Li-2(55) 1941 654.3 1.512 0.3365 24 395 0.000 3 1. 698 0. 000 031
N Li-2(6 6) 2207 837.1 1. 624 0.2423 37 693 0. 000 7 2. 004 0. 000 032
Li-2(717) 2 369 1037.9 1. 695 0.228 8 55 684 0. 0009 2.212 0. 000 029
Li-3(3 3) 3314 504. 1 1. 875 0.1787 15107 0.000 3 1. 690 0.000 017
Li-3(4 4) 3378 690. 2 2.214 0.3500 24 782 0. 000 4 2.375 0.000 016
5.3 Li-3(55) 2 950 906. 3 1. 758 0.3990 38473 0. 000 2 2. 140 0.000 012
- Li-3(6 6) 3449 1162.4 1.483 0.4152 57229 0.000 3 1. 874 0. 000 028
Li-3(7 7) 3111 1461.4 1.271 0.2237 81902 0.000 5 1. 666 0. 000 036
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Fig.3 Correlation of the polarizability with length and diameter of CNT
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Fig.4 Correlation of the electronic spatial extent R* with length and diameter of CNT
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