54 11 2005 11 Vol.54 No.11 November 2005
1000-3290/2005/54 11 /5335-04 ACTA PHYSICA SINICA (©2005 Chin. Phys. Soc.

030006
2004 12 10 2005 3 30

PACC 7190 7320D

I.
2.
1—5
1
Hamilton
\[ P v ¢ e’
H °. H=£=21422m:+ ri_eri+€Tl2 :
. r2
7—9 10—17 Vo =- Voexp( B 2_Ié2) 2
Xie m, r p: l
rn =
14—17
. | r-nr | ¢
18 Vo Vo>0 R
rlR<«1
2y p2 18
Vr =-Veexp - r'2R R=(r+r)n2

Yo R r=rp=r,-n
. 19
Adamowski H=H,+U+V. 3
. Xie

20



5336 54

1 H
HOZZ[#"‘?’"L'CUZ’%] (1 R4
. 2 o, =A{[%, R %, ] ) 7
P 1 P . .
=T‘2+§Mw2R2+2#+Elaw2r2 4 Xs = §1&62 561 L
. rzi ) 1 L, 62 S ¢:Jl
v= z%‘z[ - Voexp( B ﬁ B Emiw T Er; w @
5 2n+ 111 +1 ko A
62 K n, ll n, lz
V=" 6
E€ry L+1,=L
M=2m, p=m,2 w . S=1 I, S=0
l, H
|
(PK‘H0|(PK, =2 n, +n, +‘ll‘+|lz|+2hw8k,¢ 8
1 1
@ K | U ‘@ K = KZI:(” B K K' B K K [ U,I”l nr»l 6nr/2 n"'z + Un"2 n"'z 8,1”1 nwl] 8 ln] lml 6 [”2 lwz
II
D, lVID, = Unzn'z 8111 W, 511 r, 812 r, 9
Ul —FR Lo [ - Ve - PR - Smetr? -e—z] R. r rdr 10
nn', = 0 n;Yi i 0 i 2 i i er; ”;li i i i
© o2
Urllln' =j Rnl r [7] Rn'l r rdr 11
0 er
B, :J@*K Rrd, RrdRdr 12
|
Rnl r B K K
Vy, = 150meV
GIM 2 Dy Rr ®y R 1 R <30nm
By « 1
r=r L R'"=-r,. O< N = . L S
2 +n + L]+ L]<26 N L=0 L=1
0.01% 00 101 1o 111 . 1
w
w R .
R < 10nm
3. Rla”
R
GaAs GaAs . »
e=12.4 m,
=0.067m,. m,
a’ =eay/m, 10nm.

R=vV hl m  w =33.708/v hw



11

5337

V=150 meV

IL S>
2
Xie »
Vo
30 1~
15
> 04
(o]
g
~
I
=

Vo = 150meV.

Vo =9meV 2

Vo=9meV

IL S>

. Vo =9meV.

1 2
00 11 I10
=O l2 lZ

10 0>

101 .

1

1 ll lz L= 11 L=0

21 =PY, 12 P

L=0 1

10 1



5338 54

1 Xie W F 1999 Chin. Phys. Lett. 16 53 10 Larsen D M and McCann S'Y 1992 Phys. Rev. B 45 3485
2 Xie W F 1999 Acta Phys. Sin. 48 53 in Chinese 1999 11 Dzyubenko A B and Sivachenko A Y 1993 Phys. Rev. B 48 14690
48 53 12 Shi JM Petters ' M and Devreese J T 1995 Phys. Rev. B 517714
3 Xie W F and Chen C 'Y 1998 Acta Phys. Sin. 47 102 in Chinese 13 Xie W F 1999 Physics Letters A 263 127
1998 47 102 14 Xie W F 2000 Solid State Commun . 115 417
4 Xie W F and Chen C Y 1998 Acta Phys. Sin. 47 107 in Chinese 15  Xie WF 2000 J. Phys. Condens. Matter 12 3849
1998 47 107 16 Xie W F 2002 Physica B 315 117
5 Xie W F and Chen C Y 1998 Acta Phys. Sin. 47 478 in Chinese 17 Xie W F and Liu C 2004 Solid State Commun . 131 7
1998 47 478 18  Jacak L. Hawrylak P and Wojs A 1998 Quantum Dots Springer
6 Lampert M A 1958 Phys. Rev. Lett. 1450 Berlin
Holmes S Cheng J] P McCombe B D and Schaff W 1992 Phys . 19 Adamowski J Sobkowize M Szafran B and Bednarek S 2000 Phys .
Rev. Lett. 69 2571 Rev. B 62 4234
8 Lok JGS Geim AK Maan ] C Marmorkos I Peeters F M Mori 20 Xie W F 2003 Solid State Commun . 127 401
N Eaves . Foster TJ Main P C Sakai J] W and Henini M 1996 21 Ruan W Y 1996 J. Math. Phys. 37 3760
Phys. Rev. B 53 9554 22 Zh]JL LiZQ YuJZ Ohno K Kawazoe Y 1997 Phys. Rev.
9 Jiang Z X McCombe B D Zhu J L and Schaff W 1997 Phys. Rev. B 55 15819
B 56 R1692 23 Xie W F 2004 Commun . Theor. Phys. 42 151

Energy spectrum analysis of donor- center quantum dots

Gu Juan Liang Jiu-Qing
Institute of Theoretical Physics ~ Shanxi University — Taiyuan 030006  China
Received 10 December 2004  revised manuscript received 30 March 2005

Abstract
Within the effective mass approximation the energy spectra of the donor- center quantum dot system in Gaussian confining
potential are calculated by using the method of numerical matrix diagonalization. The results show that the property of the ground

and low-lying states of the quantum dot is rather sensitive to the size and the strength of confinement potential .
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