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The electronic structures’ change of doped quantum dot

HE Chunshan ,HUANG Gangming
(School of Physics, Sun Yat-Sen University, Guangzhou 510275, China )

Abstract: With the effective-mass approximation and the method of diagonalization of the Hamiltonian,
the eigenvalue of energy and the eigen-wave-function of quantum dots (8 polarized electrons) have been
calculated in the harmonic oscillator potential, and the clear electronic structures have been gained by the
methods of one-body, two-body and three-body density functions. The electronic structures’ change is an-
alyzed when the quantum dot is doped (adding one positive or negative electron). The results show that
positive doping increases the aggregation of the central charge of the quantum dots, while the negative
dopant forms the charge void at the center.

Key words: quantum dot; charge density; doping; electronic structures

WEAE B 1 A AN, AT T NI T

AR A RO E . XRBOARZ P BRI TA R = SR ATE

RN A MR T, BRI T B L B S
MOMTER LG AL A, S A B EE PSRN
27 HE ST LGS R AE R 5 1 Oy vk e

TRL MR — RIS HRERRRME) feh

« WrREHA: 2017 -08 - 16
E€UH: EXRARBEES (11374375)
BB IFL (1971 4F4), B, S AE: BiEYM; E-mail: stshes@ tom. com
BEEE. HiINWH (1958 F48), B; ARAM: HIEYH; E-mail: stshgm@ mail. sysu. edu. cn

A Hartree-Fock 7711, X fb oy 45, i
TR RS R TR T BT
WA A I + R S — S TAEUE
, MNATAT A B8 [ E X kb g sk, ol seU Y, HEEMIAR LS SN L G 3 R 4B 24 B
i H32 B R G FRIER B 200 L B, Bt

A SO BB R AR A B 5 EE e THE
RTS8 MR T, BE (M



439

TR IIAF : BAR T U T 25 M Y R 111

MR M AR =R R R R
OISR T B R A BT TR AR
DBA—AEE 2B (5 5L IE H A R B
A7) XA R A A M T ZE A R R
R RS

4 Fm (R x -y Vi) EA—
N AHETHE TR, EETRPARA 0, 1—

AR FRATIER T, FAER T AR OB AT
(Z) BIZB. RGHIMG A -

H=T+U+YV (1)
N hz
T =- v? 2
21 5 Vi (2)
N N 2
1 w2 2 Ze
U = — . 3
]Z{ p M @l * JZ,‘ dmege,r (3)
¢ - 1
— (4)

" dmege, A 1y
X, T UMV op 52 sh6e . S#aeFAH T AR I RE.
WRAEA R BT, 27 AP R A R
m" (fE£ GaAs B TS m”™ =0.067Tm, ), g, ;£ EZS
H A LR, e, S AT BT A R A R (FE
GaAs m T F e, =12.4), hw, =3meV,
FE—NEEA m” AR, QR
R HGh, Ry
x
2m”
H, QRS —BAET 0, o B h A
MERRBOR ¢, (EFHECi=m, k,p), HAS A%

ﬁ%mﬁ%%@ﬁﬁ&%uzi%»,ﬁﬁ%:

ot Xy o I, g VM HRL TR, m Ak 7350
IEREAEE S TR, Hom, B =0, 1,2, =
[ 352 R AR ) R A

b (€0) =

1 Sk 2(nm) \ pl m Leii(m-k)
(g g e e (6)
a j=0 !

_ o m 2 e /mlk]
E$,§—ﬁr,dj = -1

=Min (m , k) , @ & r (977 ffh.

XL R PR IR — 1 o 1T 2L TR
B PRI 7 D R TR R B R BUE L. &
FITERRIORT (BT), FrllER e BUIER
XFRAE . TERL TR TS, 2 (A s B
PRAGEI AL, ATV A R 2 ] 3 Ok O e A JE X
N

h =-

V2+%m*(lzr2 (5)

®a(172’“.’N> =
— —
gomlkl(rl) gDmlkl (r2)

— —
1 Py (ry) Py (ry)

VNY

— —
€Dm‘\,kw( r) Pk (ry)

—
gDmlkl ( Ty )

—>
(pmzkz ( rN)

—
§0mwk‘\~ ( 'y )

(7)
VRl B A R E 2 T YN SRR
v=YCao, (8)

XHC, REIFARR, RGP —1
SPEdE, FFRUX SRR PR B ZF] Y, (mi — k)

= LRI

AT B S R T L0 R M
U A A A A TSR et B L it
PR, T A D R R A E R R 0
it EAARTTIEIRE , FRLLER A2 1y e
FIE, PR 00 T G BRI S0k
B BIE AN RS PR IIE e, L Hy
SR BRLAR 5MRF E2K 190 8 755 T4 m, o0
FETH R AN, B m, < mo, Bk < by SE
Y (mo—k) = Lo EMEWIE, 3E5CHIECH T34

kw2, Mit—L /b3, SR 5 it :
TESERIBERE T, SIS RO A DTk R 1
O, M2 ST/ NRIIES, RIS 2 i
XAt H,, = (@, |H|D,) , SRIG N INEIRHET .
PEMCHTTE J N/ hFE T B, IR R @, AE R
PO R AR TR S RS I v 4 S s R DT
P, REXME JINRBIEA T (T > T), RIGHE
ANERE AR, fHHGR BT AR B 20K,

T TR A A A5 B A AR BE 5 RN ASAE 3 pR A
{HAAE I PRECE — T, ARES 21 HE 72 ] R
AT B 25 R G . ik, MARAE D B
BRI — 1k AR SR R A, — R
JE pRESOE SCHNE

o, () = j |, | 2dr,dry--dry 9)

TR R BOR R — A T TR AL
R E ok
pa(ry,ry) = f ¥, | tdrydr,-+-dry (10)
SR T BRI R P A v 0 S [ E TR
ooy b, E SR
p3(r19r2’r3) = f \11/,\ zdr4dr5---drN (11)



112 HlREE2ER (BSREERR)

557 &

2 RS

2.1 AEREERISH
FATHIHRAXT R Gads 1T mi P A 8 AL
BT (N=8), fEE O EEAR — MR 2e
it (Z=0,+1;Z=0&nNBIR), SN
10T, & EC(L),) Fn (L), BHAMERER, X T
HA (L), WSO, ARER 25 1 22 8] B P4 AH
YERT, PrA i RS B R R IIE RESR L, XA
ERER G T (L + N) ho, o Ik, FATH (L)
=E((L),) = (L+N) hoy ZnE 5T ZMES
HEF T KN PECHETR JIBA L AR AR £R,
W R mE LR, HMAEhE LR, JE
CHEIF I, e(L) BE L ¥ 5 BRI T R0
#o MREREH LREAMBANEELN, Hith
BT T AT ERIB IR K AR

100 - .

90 I Z:O .

80 | """o...

50+

e(L)

40 =+l

L
.......
\
e "0,

30
160F e,

oL e,

120p £

100 1 1 1 1 1
20 30 40 50 60 70

Bl e(L) K L A2k
Fig. 1 The change curve of £(L) with L
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Fig. 2 p(r) of the first state versus polaxis, L and doping
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Table 1 Influence of magnetic field and doping

on effective numbers of electrons
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