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BRAIE n D(X—C1) D(X—C2) D1/Da L1(X—C1) L1(X—C2) La(X—C1) La(X—C2) a

Miilliken Milliken

/nm /nm /nm /nm /nm /nm /nm (C1) (C2)
B 3 0.4842 0.4330 1.118 0.1402 0.1587 0.1390 0.1638 0.5052  0.698 0.272
B 4 0.6030 0.6031 1.000 0.1473 0.1473 0.1438 0.1473 0.5039  0.553 0.553
B 5 0.7188 0.7747 1.077 0.1402 0.1541 0.1382 0.1628 0.5050 0.766 0.281
B 6 0.9227 0.8645 1.067 0.1401 0.1533 0.1381 0.1624 0.5051  0.775 0.281
B 7 1.0394 1.0394 1.000 0.1456 0.1456 0.1430 0.1466 0.5047  0.586 0.586
B 8 1.1845 1.1844 1.000 0.1453 0.1453 0.1465 0.1429 0.5048  0.592 0.592
B 9 1.3150 1.3150 1.000 0.1450 0.1450 0.1444 0.1444 0.5050  0.601 0.601
N 3 0.4321 0.4321 1.000 0.1577 0.1577 0.1493 0.1537 0.5118 —-0.818 —0.818
N 4 0.5836 0.5837 1.000 0.1581 0.1581 0.1501 0.1501 0.5107 —-0.833 —0.833
N 5 0.7187 0.7186 1.000 0.1570 0.1571 0.1493 0.1533 0.5089 —0.857 —0.857
N 6  0.8655 0.8655 1.000 0.1577 0.1577 0.1499 0.1499 0.5090 —-0.865 —0.865
N 7  1.0004 1.0004 1.000 0.1575 0.1576 0.1491 0.1508 0.5085 —0.876 —0.876
N 8 1.1451 1.1468 1.000 0.1577 0.1573 0.1500 0.1496 0.5082 —0.880 —0.889
N 9 1.2683 1.2683 1.000 0.1574 0.1574 0.1498 0.1498 0.5080 —0.892 —0.892
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7, 7) 0.127 0.056
(8, 8) 0.112 0.050
(9, 9) 0.101 0.045
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B3  CfEBBNAMBARN (n, n) BN-NT BR R HET 458 [PBC-B3LYP/3-21G(d)] SEL AT, MEL AW,
HLW 54, kAR B MIUES; LUCO M KM HOCO M MERAER Eg FH kb1 (a) Ch-doped
(3, 3) BN-NT; (b) CN.doped (3; 3) BN-NT; (c) Cp.dopea (4, 4) BN-NT; (d) C.doped (4, 4) BN-NT; (e)
CB_doped (5, 5) BN-NT; (f) Cx_doped (5, 5) BN-NT; (g) Cp_doped (6, 6) BN-NT; (h) CN_doped (6, 6) BN-NT;
(1) CB—dopea (8, 8) BN-NT; (j) CN-doped (8; 8) BN-NT
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%é 3 C E B EE N 1??5%[3"] (n, n) BN-NT E"] HOCO EE LUCO ﬁéﬁ\ﬁglsjﬁ (Eg = ELUCO — EHOCO)
PLK BEBR RS [PBC-B3LYP /3-21G(d) Jiif]
NT *ﬁﬁé CB—doped CN—doped
(n, n) Euoco/eV  Epuco/eV  Eg/eV  feBim Froco/eV  Epruco/eV  Eg/eV  HERZIH
(3, 3) —4.767 —2.356 2.411 HZ —5.854 —4.647 1.207 Bz
(4, 4) —3.461 —2.407 1.054 H¥% —5.440 —5.156 0.283 H%
(5, 5) —4.170 —1.825 2.345 B —5.732 —4.904 0.828 HE
(6, 6) —4.023 —1.718 2.305 H% —5.435 —5.183 0.252 HiE
(7,7) —2.869 —1.916 0.953 A —5.548 —5.054 0.494 %
(8, 8) —2.765 —1.828 0.937 JEEZA —5.377 —5.206 0.171 HE
9,9) —2.217 —2.160 0.057 B —5.316 —5.258 0.057 Hik
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I EE, B b5, Phys. Lett. 77 1416
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Investigation of C atom doped armchair (n, n) single
walled BN nanotubes with density functional theory”

Wang Yan-Li' Su Ke-He Yan Hong-Xia Wang Xin

(Key Laboratory of Space Applied Physics and Chemistry, Ministry of Education of China, School of Natural and Applied
Sciences, Northwestern Polytechnical University, Xi’an 710072, China)

( Received 8 September 2013; revised manuscript received 1 November 2013 )

Abstract
Structures and properties of single walled (n,n) BN nanotubes doped with the C atom at different positions are
studied by the DFT B3LYP/3-21G(d) theoretical method combined with the one-dimensional (1D) periodic boundary
conditions. Their structure parameters, energies, stabilities, band structures and the energy gaps are explored. For the
BN nanotubes doped with the C atom at different positions, the C atom concentrations x = 1/4n (n = 3-9) are examined.
It is found that the N site tubes are almost undistorted and more stable. The band gaps are within 1.054-2.411 eV for
the C atom doped at the B sites, and those are narrower and within 0.252-1.207 eV for the N sites. All of the doped

tubes are shown to be semiconducting and have direct gaps.

Keywords: doped, carbon nanotubes, periodic boundary condition, band structure
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