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Nonlinear Optical Response in Donor-Zigzag Carbon
Nanotube-Acceptor Dependence on the Tube Diameter
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Abstract A series of NH, and NO, disubstituted carbon nanotube NH,-(%,0)CNT-NO, (n=5~10) were
obtained by the DFT-B3LYP method. First hyperpolarizabilities (f;) were calculated at the CAM-B3LYP
level. As a result, it is found that the first hyperpolarizability strongly depends on the diameter of CNT. Par-
ticularly, By (5.5X10°~9.8X 10" in the even CNT (n=6, 8 and 10) is about 5~35 times larger than that
(1.0X 10°~2.8 X 10” au) in the odd CNT (n=5, 7 and 9).
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Table 1 Static first hyperpolarizability (5,) at the different lev-

els, such as HF, LC-BLYP, BHandHLYP, CAM-B3LYP, and
MP2, for the medium sized NH,-(6,0)CNT-NO, system

Method Lo Error/%
HF 1550 73.1
LC-BLYP 2266 60.7
BHandHLYP 5473 5.0
CAM-B3LYP 5497 4.6
MP2 5760 0.0
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Figure 1 The optimized structures of D-(n,0)CNT-A (n=5~
10) (D=NH, and A=NO,). The green, blue, pink and white
balls denote C, N, O and H atoms, respectively
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Table 2 Transition energy AE (eV), oscillator strength fo, po-
larizability a, (au), and first hyperpolarizability S, (au)

Molecule AE fo a Po

NH,-(5,0)CNT-NO, 3.91 0.098 268 1.0X10°
NH,-(7,0)CNT-NO, 3.53 0.071 387 1.8X10°
NH,-(9,0)CNT-NO, 286  0.094 538 2.8X10°
NH,-(6,0)CNT-NO, 2.62 0.199 338 5.5X10°
NH,-(8,0)CNT-NO, 220 0424 550  2.4x10*

NH,-(10,0)CNT-NO, 1.64 0189 775  9.8x10*
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Figure 3 HOMO, LUMO and energy gap (eV) of (n,0)CNT
(n=5~10) at the HF/6-31G*//B3LYP/6-31G* level
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