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sum 1.057 -5.83 -1.18 4.66 0.00

1BN 0.915 -5.46 -1.53 3.93 -15.54
2BN-1 0.740 -5.74 -1.67 4.07 -12.47
2BN-2  0.790 -5.58 -1.74 3.84 -17.51
2BN-3  0.818 -5.36 -1.72 3.63 -21.97
2BN-4  0.734 -5.71 -1.83 3.88 -16.58

3BN-1 0.562 -5.77 -1.96 3.81 -18.10
3BN-2  0.603 -5.67 -1.90 3.77 -19.04
3BN-3  0.669 -5.67 -1.74 3.93 -15.59
3BN-4  0.493 -5.80 -1.58 4.22 -9.38

4BN-1 0.350 -5.60 -2.07 3.53 -24.20
4BN-2 0357 -5.68 -1.91 3.77 -19.06
4BN-3 0474 -5.83 -1.78 4.05 -13.02
4BN-4 0431 -5.73 -1.90 3.83 -17.62
5BN 0.195 -5.56 -1.99 3.57 -23.32
6BN 0.005 -5.61 -1.93 3.68 -20.84
INB 1.242 -5.52 -1.64 3.88 -16.65
2NB-1 1.389 -5.39 -1.63 3.76 -19.23
2NB-2 1.394 -5.39 -1.66 3.74 -19.75
2NB-3 1.379 -5.60 -1.86 3.74 -19.76
2NB-4 1.390 -5.23 -1.60 3.63 -22.10
3NB-1 1.520 -5.12 -1.73 3.39 -27.12
3NB-2 1.508 -5.42 -1.73 3.69 -20.75
3NB-3 1.506 -5.40 -1.77 3.63 -22.04
3NB-4 1.515 -5.55 -1.72 3.83 -17.69
4NB-1 1.627 -5.29 -1.82 3.47 -25.38
4NB-2 1.622 -5.38 -1.83 3.55 -23.64
4NB-3 1.609 -5.51 -1.78 3.73 -19.88
4NB-4 1.621 -5.73 -1.90 3.83 -17.62
SNB 1.741 -5.35 -1.93 3.42 -26.58
6NB 1.808 -5.52 -2.09 3.43 -26.34
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sum 2.51 232.1 75.9
1BN 2.36 234.4 219.0
2BN-1 191 234.8 147.4
2BN-2 3.09 236.3 117.8
2BN-3 1.63 230.1 953.1

2BN-4 1.25 236.0 95.1
3BN-1 2.16 237.4 98.4
3BN-2 1.17 230.3 785.6
3BN-3 2.04 232.7 653.1
3BN-4 0.52 234.7 19.4
4BN-1 2.17 234.2 924.4
4BN-2 1.10 233.8 627.4
4BN-3 0.96 230.2 576.6
4BN-4 1.66 234.4 542.6

5BN 1.17 233.1 848.9

6BN 0.00 229.4 1.4

INB 2.51 230.4 204.2
2NB-1 3.51 226.1 228.0
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3NB-3 3.98 2248 407.4
3NB-4 4.36 221.3 261.6
4NB-1 4.46 219.5 444.8

4NB-2 4.93 219.8 429.8
4NB-3 4.73 219.6 488.9
4NB-4 4.18 222.5 415.5
5NB 4.86 218.2 552.7
6NB 4.99 216.6 688.3
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sum -3.3 sum -3.3
1BN -2.4 INB -2.9
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6BN -2.0 6NB -2.1
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Investigation of BN orientation effect and its number at spoke

position of sumanene nanobowl on its properties
S. Abdolahi Joneghani, , Z. Biglari,

Department of Chemistry, Faculty of Science, Lorestan University, Khorramabad, Iran

Abstract: In this study, the C=C bonds at spoke position of sumanene nanobowl have been replaced with B-N units
in two different orientation patterns. The computational studies have been investigated employing the density
functional theory (DFT). The effect of orientation of BN units and also the number of them have studied on
nonlinear optical (NLO) properties of sumanene. The doped structures show the significant changes in geometric
structure, aromaticity and the first static hyperpolarizability (f,) values. In BN-orientation, with increasing number
of BN units, bowl depth and dipole moment decrease linearly and reach to 0.0 A and 0.0 D for 6BN structure. In
another orientation (NB), bowl depth and dipole moment increase and reach to maximum values (1.808 A and 5.0
D) in 6NB structure. It is found that the energy gap (E,,p) is narrowed in BN/CC isosterism relative to the pristine
sumanene. Also, the decrease of average NICS (Nucleus independent chemical shift) values indicate that aromaticity
of BN-sumanene structures has decreased compared to the sumanene nanobowl. The NLO properties of all
structures has increased in both directions, so that the value of f, in the 2BN-3 structure is 953.1 au, which is 12

times that of the sumanene. The results of this research can be useful in designing new NLO materials.

Keywords: “sumanene nanobowl”, “BN orientation pattern”, *“; NLO properties”, “aromaticity, “DFT.
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