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EBRARY T RS TEL SR ERENE RS, TH& S =42RME T A (quantum dot,QD)
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BAREBURFREFEN, ARBGRPMTEETESBHEENERE, BT A REN=448T
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HR, MEMBRIKEN N 10%em ™, 1E GaAs PAEER « =129, HHHE m* = 0.067m. . "[HEH0
BEUEHETFSSTROSRIIEBR M RENE LR, EFREREARETER 2D 817, H@d
WEAFRIE R ET R TR, HAORTHE. M TRSHETLSME, BOEREREETH— MR
LT, AR AR R BT MRS, RESR) R R R SRR R,
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AL e R B RS, RAAREEZKER (SDFT) , & &H Hohenberg, Kohn I
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VeV @ = —¢[Np(r) —n(r)], (1)
¢ RFEY, ¢ FRFEMA, ¢ ANEFER, Np AETAMERE, n AETIRE, HYVSRTAPHE
FR B FIRE A

nir,s) = Z | O (r, s)|? (2)

s
¥, &% k 4 Schrodinger FRRRIFHERSE, s RABKE, FXHRAN t. | FERAE AR T HE.
M (1) BRI F e BB DA B 5 18 B BERY Schrodinger 742, WiiXATHS Schrodinger AT H AR, —

WREXTT HBER b (1), —KEXF AR T (1), Hamiltonian =5 H R HMAH LS vIY KR, 0 3) &
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Vi = o (3)
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Véxt (r) = Em*wg’rz (10)

HA hwo BRIARIBE., Vg = —¢&(r) 2 Hartree 3,
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HTBIRTEPHETRE, BEH R KW Schrodinger-Poisson FH3, & RS 1 LA T B bEm
Schrodinger H2, B B A ETFBBEMCHAMAERE, FRM Poisson FEREHELE B LATRY
Esl, AR AR PR S A R ERE BTN T 10-%V . 3R#% Schrodinger B Poisson F7 2T,
SRABRENE, Ty FREIE—EXSHEME, SR, BER. BTHESHENESSL
FX, A SHGEMF FBRE Laplacian B, FH R RIE T B3 A REM LB BUSBE Lt
PRARE. Schrodinger JARAYAIERE BAAFIE M%L (W BR%) W H Jacobi sk i (61, 7E01 SR bW R BN
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BRAYHIREE hwo =20 meV, B GaAs BT HBSMERT, M 4 nm Z¥L, BEZEHE B FHA
B @4, 2AMEER 2 ATER TESHGER, mE1H7. MATOEERTARTL, &
HA RN,

Table 1 Total energy of ground state as a function of GaAs
QD size subjected to the same electron numbers and spin

R~ (nm) 4 6 8 10 12
BEER (eV) | 1.5844 13127 0.5978 0.5261 0.4048

2 é’%tﬂﬁﬁi‘%ﬁ“l’% 8 nm, REAILRBE fwo T, fwo BEALY meV, ERFTERTHERH R
TRRYEHBESERAOTUARE, | FSFORTFRSARNETHA.

Table 2 The total energy of ground state of cube GaAs QD

subjected to different confinement potential,numbers and spin

BT 2 3 4 5 6 7
nwo\REE (meV) [ (11,1)) [ @114 | B11)) | @12]) | B313)) | 413))
10 0.1861 0.3744 | 0.5556 | 0.7356 0.9115 1.0846
20 0.1897 | 0.3796 | 0.5642 0.7478 | 0.9257 1.1008
40 0.2028 | 0.4029 | 0.5978 | 0.7892 0.9768 1.1570

ME 2 MBS RSB S FHE N T RIES N, ARGRENA, MMM SRETEEX,
AR R TREM AR, ARERRA, SESBRA, SFHER—YRBET, MESTHRE NG
HO, RPN SRS R, X AR 2, BT ARTH 8 im, LHBE hwo=20 meV
HFECR 4R, WARTERAL PR TFARATRBEERT 3 METFARM LY SRR, XRK
EFHAETHERMAASL, HE Hund R, RS EHTHEEHFEE R,
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Fig.1 The electron density of 2 electrons with opposite spin in the z-y plane
through the center of the cube (a )and square (b)GaAs QD
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Fig.2 The electron density of 12 electrons with same conditions (number, spin, length) in the
z-y plane through the center of the cube (a )and square (b)GaAs QD
4 4 ®

ACET AT EZ KER (SDFT), BRI EEN Gads BF AFHARY, BLARENE, B
BIBH Schrodinger-Poisson JTRH ZHMMER, FHTHB RS, BRAETAETFIETEESE. B
TEESETHE FSHERKG (BT 8. RT) W2HRIENR GaAs BF QR TEE#T T
t.
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Self-consistent calculation of the electronic properties
of the cube quantum dot

WANG Jian, XING Da
( Institute of Laser Life Sciences, South China Normal University, Guangzhou 510631, China )

Abstract: Using the parabolic potential as confinement potential in quantum dot and us-
ing a finite difference method to discrete the Schrédinger-Poisson equations, an numerical
self-consistent solution of three-dimension cube GaAs quantum dot is carried out based on
spin-density-functional theory (SDFT). The electronic properties such as total ground state
electronic energy, electron density are obtained, and a comparison with the electron density
of the two-dimension square GaAs QD with same condition (electron number, spin, length) is
hold.
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