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(First-Principles)
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FEEEREE(DFD RSB FREESK

BEENE, EAERITHSH TRIEL LS FH

BHHRLER, ALH T OB RE FARBHE

WK, HBRFEE T AR ERRKERE £%

BEERERT . ATEEIHER o(NDRREZRE
ESYEERMOELATR RENERZRE R

Elpg (n]= jV(r)b' dr+ T{p (N]+
J’a———ALdrdr +

Exc[p" (1] (3
Exclp" (NIAZH#-KRBKEE, % o" (D HEBH
BT EBE M p(r) 6, ERZ K Elp’ (0] BH/D

CEETESRE BRAANBRTEEIGEN

N
o= 1 () |? )
=1
3 ()R AR (3) 7185 Kohn-Sham HBR
— Vi V(o] = E#.(0) )
£ (5)
Ve —V(r)+J'-P—('—)—d +"—§;"(£L;d )

86 3R B 3, % B 35 f8l (Local Density Ap-
proximation, LDA)#4 8| Exc[oJ8 B EE R, B3R
ODOALOH#THBRHE. FEZRERIAR, A&
MESHEREZOBM FEER—HEN,RH LDA
RKB—HPRTFEERLGTEHINHTBATED
RENBMTEEN G, BELERM T EEKNE
XUR. EEZRBIERARAAXRMBGBRE NG
TR 19 FREMERBEEEZ R LERAX



241 o8 B x5 BB

2009

Hi#%E Co, (4<<n<C9) I o, T 45 19 0 B 1 JR 47 B X
RO, ERED, ARG LA X Frvk x5k
HERABRKOR R, SRR R REDRR, B
FEBA—#.

4.2 ENFHEMGWIEME

Hybertsen 1 Louie & B # %L 7 B2 1l By S
TR BB kR MR TR M. AR
FEMS ERNTFHERE.MERB V. ABER
S R P A LB R T R

[T+ Ve + Veu Wu () +

[ S EOwa ) = Eavatn @

RBE. HE G TOAERREEM, WEBRRTF
BARECHARERAERRNRF, A v RES
BREBHENFERR V. BB THE
VE = VP A< U | T — Ve e >,
R TFIEOIE R A T SRR BRI . R
RENT GW IR R LSRR TS, UR
MnO MR FREIE BB T 5XRER HLBEEN
ZR. Onida FAV K E—RE GWEMHEFE
RTHIFE Na, HifE, BB ME — R GW-RPA
WiTBEBE 1.5 eV, 5LBERBYE.
4.3 Car-Parrinelio 4 i%

Car-Parrinello J5 8 2} Car Fl Parrinello &
HARK . EELHYHREFIA-ITELHH
THN¥RE . IHRARNFREENEREREF

METFHEEN - BER BURENT LB/

HRBIA RN
L= 3 | 20 12 +
%ZMJ%% —E[{®:},{Ri}]+

Sau([ee: Owvm-8).  ®

A@®F  FE—ME R REFHE T3
B E[{w:}  (RIIRBFAE FEABRHNRAL N
BRERFSR(VINDHEE-HRARHIRE, Y
(G RR )V B/NEHEE T--0 8, REEE E Hif/h
KT @2, At % =0, R4 it ¥ B KohmSham
FR.

BB B AR MBS 3 %0 R e )
BTERIERFRERSRENEHRE RTFR

B EEEGEN TR AAEARNEEBER
GERAPERMLFHER, MATURRARBE
TREWE FHETHRIE

E—UFEERATEBNHETPEEREHRE
BIEER. P HEEEN SIAEM SiHXA
B — B H AV, 8 SO, BEANEKR SIH
B mEEHE" ,RASICHHBTASIHETA
Ge W% —FHEHAE™ , XUHRIELT Si X Ge
EREERTHRGCER, NES bH Si BT
ERAE R E— BB, b S Zg0K A H
BRMETERIES. Carter EANIFHE—FHEE
MTEFERKSBIYEHLR, RAAKELR
PR R R B R E R TAHX MO E AN E8F
AN HE—FREITHE T MgB. (000D RE M EF
EHAHLETFRAR HAESERBTE THRHERE
BEHNUAZSHHSTMBLARERR. BEARS
AP S —REBERIE T CdS,PbS R4
KEFHERFANEEATHAECERS AR
FREFPKBFRF AN E, EBPLEREH,CAS
1 PbS KB FHIR T LBR4 514 11 nm #1 5 gm,
H5ELBRERYE.

5 FERMEAREN

HE BRETHE -FRERXNT LDAMEE
ZRBEIRM GW FEBR T mh, Hx FEXKK
B, ZHERNATH. EEERERER W
KRR —RETANEERBOEREEEZ B
FOTEGROBERR, ZBEABRE 4L
BEYRSA XM BAEE. SR ERR

L BRILAKRBEL TR B AT R EEER

—MIEMNEILE S B RBRARRT5 %
HRXRNEBRNEXFEZKBEELTERT
GORRAT @R R N ZMUERRNEERRE -4
JRH 7 B E AR BT AT A (] R

$ % 3Tk :

(1) SRR AR, bR IM]. X R K ¥ th R AL, 2002
178-179. .

(2] k. AAMRBRPHARSEAMERASD] &
E#H AR A .2003(3):13-15,

[3] PARKS E K, KLOTS T D, RILEY S J. Chemical
probes of metal cluster ionization potentials[J]. Chem
Phys, 1990,92(6) :3813-3826.



ERE N 23 ]

FEL .G BN — R EHRITH TR 242

[4] PARKS E K, WINTER B J,KLOTS T D,et al. Evi-
dence for polyicosahedral structure in ammoniated iron,
cobalt, and nickel clusters[J]. Chem Phys, 1992, 96
(11).8267-8274.

[5] PARKS K. WEILLER B H, BECHTHOLDP S, et al,
Chemical probes of metal cluster structure: Reactions of
iron clusters with hydrogen, ammonia, and water[J].
Chem Phys,1988,88(3):1622-1632,

[6] GEUSIC M E, MORSE M D, SMALLEY R E, et al.
Hydrogen chemisorption on transition metal clusters[J].
Chem Phys, 1985,82(1) : 590-591. )

{71 MORSE M D, GEUSIC M E, HEATH J R,et al. Sur-
face reactions of metal clusters 11 Reactivity surveys
with D2,N2,and CO[J]. Chem Phys,1985,83(5):2293-
2304,

(8] YANG Shi-he, KNICKELBEIN M B. Photoionization stud-
ies of transition metal clusters; Ionization potentials for Fen
and Con[J]. Chem Phys,1990,93(3):1533-1539.

[9] CONCEICAO J, LAAKSONEN R WANG L S, et al.
Photoelectron spectroscopy of transition-metal clusters:
Correlation of valence electronic structure to reactivity
{J]. Phys Rev B, 1995, 51 (7):4668-4671,

[10] ASAKISA K M, OJIW A K, ENJISU M K, et al.
Magic, pumbersin transition metal (Fe, Ti, Nb, and
Ta)clusters observed by time-of-flight mass spectrom-
etry[J]. Chem Phys,1999,111(1):235-238.

[11] APSEL SE, EMMERT ] W, DENG ], et al. Surface
enhanced magnetism in nickel clusters, [J] Phys Rev
Lett,1996.76(9) :1441-1444,

(12] heEk 4E S, E) . Ni,(n=2~20) A SE ],
FF 55 FYEEH.2001,18(4) . 387-392.

[13] THME. ARS FEMTRFEIML R LUK
#1987,

[14] ONIDA G. REINING L, GODBY W. et al, Ab Initio
calculations of the quasi particle and absorption spectra

of clusters: the sodium tetramer[J]. Phys Rev Lett,

1995,75 (22).818.

[15] WOLKIN M V, JOME J, FAUCHET P M,et al. E-
lectronic states and luminescence in porous silicon
quantum dots; the role of oxygen[J]. Phys Rev Lett,
1999, 82.:197.

[16] PUZDER A, WILLIANSON A J, GROSSMAN j C,
et al. Surface chemistry of silicon nanoclusters[J].

. Phys Rev Lett, 2002,88:097401.

[17] VASILIER J, CHELIKOWSKY J C, MARTIN R M.
Surface oxidation effects on the optical properties of
silicon nanocrystals [ J]. Phys Rev, B, 2002,
65.:121302.

[18] FILONOQV A B, OSSICINI S, BASSANI F. et al.
Effect of oxygen on the optical properties of small sili-
con pyramidal clusters [J]. Phys Rev, B, 2002,
65:195317.

{197 LUPPI M, OSSICINI 8. Oxygen ] manipulation of the
structural and optoelectronic properties of silicon nan-
odots[J]. Appl Phys, 2003,94:2130.

[20] DALDOSSO N, LUPPI M, OSSICINI S, Role of the
interface region on the optoelectronic properties of sili-
con nanocrystals embedded in SiQ;(J]. Phys Rev,B,
2003, 68:085327.

[21] WEISSKER H-C, FURTHMULLER J, BECHSTEDT
F. Optical properties of Ge and Si nanocrystallites
from ab initio calculations I embedded nanocrystallites
[11. Phys Rev B.2003, 65:155327.

[22] CARTER J, MICHEZ L A. HICKEY B J, et al. The
simulation of electron diffusion in solids at finite tempera-
ture modeling simul[J]. Mater Sci Eng, 2001,9:37.

{23] LI Zhen-yu, YANG Jin-long, HOU J G. et al, First-
principles study of MgB, (0001) surfaces{J]. Phys
Rev, B, 2002,65:100507-100510.

[24] Rk & aT40 . 2R, iR FRaE] %y
344§ .,2000,39(3) .30,

Computer simulation of nanosized materials from first-principles

LUO Chun-yun, CHAI Yue-sheng, ZHANG Min-gang
(School of Materials Science and Engineering » Taiyuan University of Science and Technology , Taiyuan 030024, China)

Abstract; The situation and superiority of computer simulation on nanosized material were introduced in

this paper including the application and theory of first-principles and several widely methods based on the

first-principles. The basic problems and suggestions about first-principles on simulating nanosized material

were also proposed,

Key words: computer simulation; first-principles; nanosized material; density functional theory



