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Software Developed for Simulating Field Electron Emission

from One Dimensional Nano Materials
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Abstract; The software for simulating field electron emission from one dimensional nano materials, in-

cluding its physical background, the algorithm and a demonstration, was developed. The field emission

from individual boron nanowire was calculated and the result is consistent with experimental result repor-

ted by other group.
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Fig. 1 Algorithm flow chart. E, is the Fermi level,

p the charge density, ¢ the electric potential, J the current
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Fig.3  An example of importing the properties of graphene
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Fig. 5 Boundary condition setting dialog
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1.0 2 x10%/m’
0.8 1
0.6
g
044,
0.2 4
0.0 T T T

0.0 02 0.4 0.6 0.8 1.0
X/um :

B7 R Origin fFHH S5 4, 6 AN A FL AT A6
Fig. 7 Charge density distribution corresponding

to the structure in figure 4 and 6

4 7Bl

FEFEARICER [11] F Fig 5 () Bim
HY BRI ORI B T A e el Zh
B 4.3 eV, SCHR [12] RN 1.6 eV STk
[13] &8 thgok& 242 25 nm, 5 HBRE
ROBRES S 0.5 pm, PRZRTEZEHYIZEY 2 nm,
TER T2 B A A BT o i T 252 B 107
m eV R, BEHIRERET IR 0.25 um, [ 8
Sk [11] o Fig.5 (c) M9 ETFRRIERAY,
BVAOREAET , FARAE b FEE y SR G X
1225 nm BOIGORER, S y MR G KN

0.25 pm FFHAR RS, WIEEBE N 0.5 pm, 9
BT EAR BN RS S MM FN 2R, 5308k
[11] H Fig.5 (d), (e) —5L

K8 L3rHk [ AIP conf. proc. 1173 (2009) 317] =
Fig. 5 (¢) MRIHYTMAKRAT R TR R E
Fig. 8 Boron nanowire field emission setup corresponding to

Fig. 5 (¢) in Ref. [ AIP conf. proc. 1173 (2009) 317]

0.5 -12
S, f
04+ 15 uﬂ’“‘\ /
>
5 <]
< 03} B g \
£ /
g
5 02r /
@] . %.015 0.020 0.025 0.030 0.035
0.1k 1w ‘//
0.0 L Bl n-ﬂ-lﬂ'lr.
] n 1 4 i 1 y 1 2 1 i3
30 35 40 45 50 55 60
Voltage/V ]
B9 SIE 8 XRIAYHE - BB,
TREEAARLE FN HHZK
Fig. 9 I-V curve of the setup in figure 8. The inset
is the corresponding FN plot
5 45

A SCAG T UE—LEG KRB 0 T R R
AR o AR T — gk R S 7
RATRRCR AL, VAT R R R AR
TORBERIN /3 A FR SR . A B2 B TE L,
AT AT R BRI BRI S 45 0 o AR S T —
DA, RS [11] FMSCmEE, RT3
R LGB T &5, BBEINERSLm—
e (FHE5E 62 71)



62 Rl REEER (BRI %51 %
PEN (1):5-9.
3 HooTo [5] SANDERCOCK P M L, PASQUIER E Du. Chemical fin-
BT R FR s 8 Zebk YRR AR AL & gerprinting of unevaporated automotive gasoline samples
WIFERE TR R B, it A g;] . Forensic Science International, 2004 ,140; 43 -
SE 4 o eyt R AT A A :
E@iﬁfﬁ?ﬁ@ﬁ;@%%i (6] AR, &k, 6T, 5. BNHEEIR-SU -
’ TR AR R (1], B
Eﬁﬁﬁﬁﬂ **#E’ﬂﬁ%%, Xﬁk%ﬁ%%%lﬁ%%ﬁ By Ah2: 40,2010 46,542 — 544,
AHEEEL [7) T3, EAA HHED), %. ATD-GC-MS WilE X35
e REMR R B B [T]. HERIEEE,
2010,53(6) :16 - 20.
[1] BER BMARLESHEARWRLI]. BHHBZESHER, [8] ALMIRALL J R, FURTON K G. Characterization of
2005,24(6) :769 -772 . background and pyrolysis productsthat may interfere with
[2] XU, 3kEEEE, ihae:, 2. KRG TR B Y E T the forensic analysis of fire debris [ J]. J Anal Appl Py-
TR B AWM B SR (1], 2@ R, 2009 (10) rolysis, 2004,71: 51 - 67.
871 - 874. } [9] SINKOVA N A, JOHNSTONA B M, SANDERCOCK P M
[3] FREEE=,CEE, Rk, & NSO ES T AY L,et al. Automated optimization and construction of che-
MRIBTR YIS 1], B4R 6 -1k 40, 2004 ,40 mometric models based on highly variable raw chromato-
(7). 378 -380. graphic data [ J]. Analytica Chimica Acta, 2011,697: 8
(4] BREEE, E462%, BIES. MU LU S AR -15.

BYIRE B T]. o EARAZRFEER, 2007

A A I A R R A R R A R I R R e N e e T S R R T A I A N R R e R R A A SR T R R R R R I R

(5 58 1)

Sk

(1]

(2]

(3]

(4]

(5]

(6]

HAN W, FAN S, LI Q, et al. Synthesis of gallium ni-
tride nanorods through a carbon nanotube-confined reac-
tion[ J]. Science, 1997, 277(5330) :1287 - 1289.
LEEC]J, LEET]J, LYUSC, et al. Field emission from
well-aligned zinc oxide nanowires grown at low tempera-
ture[ J]. Applied Physics Letters, 2002, 81(19) :3648 —
3650.

WONG KW, ZHOU X T, AU F CK, et al. Field-emis-
sion characteristics of SiC nanowires prepared by chemi-
cal-vapor deposition[ J]. Applied Physics Letters, 1999,
75(19) ;2918 -2920.

LIZ B, WANG W L, DENG S Z, et al. Field-induced
insulator to semimetal transition and field electron emis-
sion of nanorods of semiconductors of wide energy band
gaps[ J]. arXiv:cond-mat/0511418, 2005.

LIZ B, WANG W L,XU N S. Field electron emission of
nanorods of semiconductiors of wide energy band gaps[ C]
// Technical Digest of the 18th International Vacuum
Nanoelectronics Conference , Oxford; IEEE, 2004.

DENG S Z, WU Z S, ZHOU J, et al. Synthesis of silicon
carbide nanowires in a catalyst-assisted process [ J].

Chemical Physics Letters, 2002, 356(5/6) :511 —514.

(7]

(8]

(9]

(10]

(11]

(12]

(13]

MOTT N F. Conduction in non-crystalline materials 3 ;
Localized states in pseudogap and near extremities of con-
duction and x}éleﬁcé bands [ ] ]. Philosophical Magazine,
1969, 19(160) :835.
LI Z B, WANG W L, DENG S Z, et al. Field electron e-
mission from nano wires of wide energy band gaps[ C] //
International Vacuum Nanotechnique Conference, UK ; Ox-
ford University ,2005. .
FROMAN N,FROMAN P O. JWKB approximation: Con-
tributions to the theory[ M ]. Amsterdam: North-Holland,
1965.
XUBH, KT, BEE. FEYHEE[M]. 4 5
JbHT: BB Tk AR, 199452,
TIAN J F, CAIJ M, HUI C, et al. Boron nanowires for
flexible electronics and field emission[ J]. AIP Confer-
ence Proceedings, 2009, 1173:317.
LIU F, TIAN J F, BAO L H, et al. Fabrication of verti-
cally aligned single-crystalline boron nanowire arrays and
investigation of their field-emission behavior [ J]. Ad-
vanced Materials, 2008, 20.:2609.
HELLWEGE K H. Landolt-bornstein numerical data and
functional relationships in science and technology[ M].

Berlin: Springer, 1983.



