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F1 ZEET(300K),6FXFHE C,o/ (BN) s R REHRER TN NN ERE . M m,
HEEE C.SFHEMNENREEREREME URBEFHZNHERSER 0y,

(n.n) (’;‘;) ('r’n”o ) C(10%)/m)  E(eV)  E(eV) w,(em/Vs) w,(em*/Vs)
33 023 0.30 20.17 1.93 3.00 2371 670
44 0.60 0.48 27.52 424 5.15 162 154
55049 0.41 34.82 4.14 4.84 293 277
66 0.38 0.50 42.11 3.94 5.08 566 225
77 052 0.32 4955 5.01 422 256 763
88 041 0.34 56.78 4.95 437 431 717
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m m,

(n,0) (m*'o) (m;) C(10™J/m) E (eV) E (eV) w (em?/Vs) w,(cm?/Vs)
40  0.54 0.98 15.98 2.61 4.08 291 48
50  0.16 0.22 20.12 0.28 0.52 193414 35372
60 026 0.45 24.14 0.69 7.57 18194 68
70 024 0.34 28.58 0.88 1.42 15178 3524
80 036 0.37 3227 1.83 4.82 2158 298
9 025 0.77 36.97 0.79 8.04 23840 42
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First—principles Study of Carrier Mobility in Armchair and Zigzag C,./(BN)
Heterojunction Single—walled Nanotubes
LI Xin-yi,GUO Yu-ru,LU Jun-zhe*
(Xinjiang Key Laboratory of Luminescence Minerals and Functional Materials ,School of Physics and Electronic
Engineering , Xinjiang Normal University , Urumqi , Xinjiang ,830054 , China )

Abstract: This work investigates the carrier mobility of armchair (n = 3-8) and zigzag (n = 4-9) C,/(BN),,
heterojunction single—walled nanotubes based on density functional theory combined with deformation potential
theory. Key transport-related parameters, including elastic modulus, carrier effective mass, and deformation
potential constant, are systematically evaluated to uncover the effects of tube diameter and chirality on charge
transport. Research results showed that, the calculated elastic modulus spans 15.98~56.78 x 10 J/m, with tunable
effective masses in the range of 0.16~0.98 m,, accompanied by pronounced variations in deformation potential
constants (0.28~8.04 eV ).Mobility analysis reveals a pronounced diameter dependence : the zigzag (5,0) nanotube
achieves the highest electron and hole mobilities of 193414 cm’/Vs and 35372 cm’/Vs, respectively. In the armchair
family, (3,3) and (8, 8) nanotubes exhibit superior electron (2371 cm?/Vs) and hole (717 em*Vs) mobilities.
Through a comprehensive comparison of 12 chiral configurations, results demonstrate that C/BN heterojunctions
enable cooperative bandgap engineering and high—mobility charge transport, offering both theoretical insight and
promising material platforms for next—generation high—performance nanoelectronic devices.

Keywords : Heterojunction nanotubes ; Carrier mobility ; Deformation potential theory ; First—principles calculations



