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Abstract

In this paper, based on the first principle method of density functional theory, the geometric
structure and electronic structure properties of silicon carbon nanotubes (8, 0) are studied under
the generalized gradient approximation. Silicon carbon nanotube (8, 0) is a folded structure con-
sisting of 32 carbons and 32 silicon atoms, which consist of 64 atoms. The calculated results show
that the average bond length of the Si-C bond formed by the adjacent atoms carbon and silicon of
silicon carbon nanotubes (8, 0) is 0.1787 nm, and the average diameter is 0.797 nm. The study of
the properties of electronic structures is based on the analysis of the energy gap of the highest oc-
cupying orbit and the lowest unoccupied orbit. In the experiment, the maximum occupying orbit
and the lowest unoccupied orbit are 1.344 eV, and the highest occupying orbit and the lowest un-
occupied orbit are at the same symmetry point, so it is qualitatively the direct band gap Semicon-
ductor. By analyzing the electron density map of silicon carbon nanotubes (8, 0), it is found that
the electron distribution peaks are different: electrons are mainly distributed between -0.55 eV
and 0.15 eV, of which there is almost no electron distribution between -0.35 eV to 0.3 eV and 0.12
eV to 0.15 eV, and the most electron distribution is between -0.15 eV and -0.12 eV. The present
study will provide theoretical references for the future research and application of silicon nano-
tubes.
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1991 4, HARZF Ljima [ [FER S A S, BAMNKIL T DR R A 2K & 4Lk o+
EIBRGIKAE, —Fh A R T o BB BRANKE ORI R NI L, 1206 BT R R 47 14 77
o BEEEL TR AL VEREIR LTI M RTR2] [3] [4]. BRAVKE BAT UL LALRHIVERE: — R HRYN
KB RGP THERE, v LA s & M R e SR B oh, BRAPKE A ER ARG %,
ES GBI B RUENRIOKE, BRRTREGHZE GBI TE . R BAPKE 7T LLE i
BARGSFHERN —4ET3%. ERANRICKERSHS A BN ESMMEE, Brel A REr S
SVERE . HIL TN T A Mk GEE F I R R IBE A . RGO NAOR R, BREERIR D,
HUEBRAUOKRE A =i MR, RRM R, RN S 2 B2 B TR E MR 451, A
A RIFH SRR ) F P RE LA S A e B o TE FL 7258038 PR TR, PR3 M 0 DA B 2 25 25
FEA ) 2N o FES2BRMN 2, KR S DA K SZER I F8 46 1) S 4] S FH A5 R AR [7] £ 7 v o L el
FAERRR AT TR %[5] [6]
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SEMIFIE R IR [ 7] [8] Zhang 2591 FH %5 B V2 bR B TSI 78 R DL 45 24 IR B 40 K 35 BB 1R R ORIl
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B RERE T ERGURE ARG RS ROR I R AR, R TR ITE .

2001 4 15 A U RERR NS , FL O BE 47 85 45 44 5 412 T PO 4 2 S0 1k i HL BAT B O B SE 1
At F AT A7 R U RE L ORE AR T AROKAE o RIS TR ANBI TERERR PR (4 b LB A e SR B
S o ADCHETHE L BRI — VR R BT, X RERRANOKAE (8, 0)JLIR 45 KA HEL 1~ S5 A REAT T 7
[10], NRREERAKE RIS PR N A IR T RS .

2. HEAZERIRE

BT 5 B2 R (DFT) IS8 — 1 JE ER T 5 7%, I8 IS 7E DMol3 FA4-6 H sEEL L E e AR Ak 1 115,
X 2 FICHERR AN KA (8, 0) P J 25 45 1 R F - 25 A0 M o b AT ALAUMAIE 6 o L5 A A0 AL AR 2 FR AR e T LT 4544
PMBER T HEETH J. P. Perdew ZE[11]ANABIEN™ B FE i 1BA(generalized gradient approximation,
GGA). KA1 45 G XHUE B R 75 B AL R 25(DNP) . @it Monkhorst-Pack 77 5 7 A7 HLIH X 4%
BN ERATTZ) k REAT BIE TS . X TIrA B k BN 1 x 1 x5, MR Sbr i e A 2 x
10 au. &R K2 ISP E N 0.001 Ha/A LUK E A AL B SRHE B E N 100 au.

3. HESRE SR

ARG (8, 0V, IR M R T A FL A T IR ANKE (8, 0V LT,
Kl 1) 1(0) AR« Ho () WEERRGIKE (S, 0)FIIRALEL, (b) WEERRANKE (8, ) AL . T g1
HH 64 NMET, HPETH 32 ANk, EEFAH 32 NEER). JFERMI, WEEFMBREFIHFAE
[F—Fii . HEIEMRAER, R TRRERRGIKE S, 0), FUTEMMIgrRE, dBitET(C
)L Ea), BERIEMEST RPN, BT IERSCIRIRT . X2 Bk g K g
RERRAUKRE TS 2 TR R 2 —, BRGUCKE FIRTA G, MREYUKE R T 24504 . R
Xiao Wang Z5[12] AR HUE Bor, Si-C FEB KA 1.787 A, Si-C FHEZZI N 7.97 A ILIRIHE Si-C
RSP I5EKCCH 0.1787 nm, “FIJEAARN 0.797 nm 5 UARTIRE FEM GFRE S S, 54k, 480k
AF, FERGET A AE RN S A B REIR UK E (8, 0)AFIERETTRERT, TR AL FE
WAFRN 7l 2 Froiae e g b ey o UE g — 20 7R A AR . ARYE AR BRI,
T RBESMEFHNT, L SEZRRLELW, W Er BBk Sw b, ENw LR TS0
ERIA . W, TR B2 S R K . B R AM Y e T SRS
HLRE 7. BRI B KE, HRs R AR PUE IR R IR HUE N 1.344 eV, JEH RSN
PG PR AR AR SR PUETE R — 2% Bk Lo @A F AT 73 BB BT AR BT R
Mgy N BB B SRR BT B 2 Sk DRI RR K (8, 0)/& —Fh E B2 AR RHAS & () 22 &
iAo T LG AR 0 S 56 50 R FL R I o AR PUE BRI IR AR FUE Y 1.344 eV, IR, BT
o R B ICR R LB A BLTE G A

NT D TR FIAERIIKE S, 0), FRATRE 2 B 7255 SRS SR b 2 F T REBRN K (8,
0), W& 3 AZ FIAEHYUKE S, OB T AHERE . BRI LLLR DOS NHFEZ L, By E ARERE,
BRI, BT EENAIE-0.55 eV~0.15 eV Z[i], HH-0.35eV~0.3 eV f10.12 eV~0.15 eV Z [A]JL
PR T, 1£-0.15eV~—0.12 eV Z [T Aim %, HRIHET0A0 IR E 2 R AR, X2 hEA
FeE SR T A A7 B ) AS [ R e B 5 B
4. G5B

KRBT Bz s BRAR (3 — MR IR BT VAR 50 1 RERR G (8, O) IR BEAS S5 A0 A1 L 1 A5 A PR T o Te ik
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Figure 1. Schematic diagram of geometric structure
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Figure 2. DMol3 band structure
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Figure 3. Energy density graph
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