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Fig.1 The model of a 2-dimentional exciton subjected to
magnetic field B and affected by an impurity ¢
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Fig.2 Evolution of the energy E of the heavy — hole (m; =
0.377 m,) exciton X as a function of B

(a) ¢=0; (b) ¢g=1, d=0; (c) ¢=-1, d=0

B BFRASHATHE L

(1) Bl 2a %MW PHEE (FELEE) /T,
EFEB sy im. XE2HF HHE5BAHXN
ETALT XS0, B 2a 53CHR 1 B9HE R4 R
A8 T

(2) FERHEEREN (RMEREXRTERAS
), St mmALE, KHENE EREREK
(SE 2 WHPRITRHEIE) . XFERERIERNRK
5¥FHMBTEAKS, mMSHESKEHEER,
MTHEIERE S B FZREHER/ N FERGESS
RZEH PN, EREENE RS ECE
(fif5) KRTHFELYE (GEH), & E BEK. [
|, AR AKES ERBEARE,

(3) AN E b iIERR MK E BIK,



32 LR (HRBER)

Bt

XEER HPREE (m”wir) 25BN, Tk
BEY, BFS5ERXEARS], ENEMmEd.on
PR RBAE%, M RE, BFS5RRE
HEHHRF, BFREHEREEM, (m o) 12
(R v, Fom) #m; MEX5REREHERS, =
NEEBEEE A, (miwr) 12 (B V, #R)
W FEERIA, WMEMIEZREET, V. B/, m@V,
Wi, BRE m, >m] O[], R4RE vV, M
/L, V, BN E; EZREE V. BAMED,
wimgE, Hit, &AM E IERBREE
BK. ETHE/ERME, HTRJEEN h-q (e
-q) SIEZ&FRET e - g (h-q) BRK (HER)
RETEBE LN E LM (WD) BAB—HE, &
A E R EERRE

(4) XFIEZ, E &M B i L H.
SR, L=08f, EMKLLEHA; L=1,2,3
B, EMLNETRE LA, TEARBEL=1. 2.3
B EMI&ETRELAMER, BX o, >w,, B
A = w L 21 > lw, L /21 o 3t FREFE, L He -
q HEFTIAEK, L, Bh-qBIITEND, ¥ BB/
Bt - w L 2 A6 F EEMAL, E BB EMTR/D; B
BB, EW (mwlr?) B F (m)wiry) /84
FEEmf, BAEMS B REWK, W EMB
BEINT AN

(5) BERRAEKT, #HF L=0,

MFRENX (REBEYER m, =0.090m,),
T XWEEREREB A WE 3 . B3
FRIESE 2 BAMR, ARZA: O FREE,
BEAREEKE (E3c), HLNOER1, OF

-10 F (a) -

0 -
-10
10
0
-10

=20
-10

E/meV

-20

0 s 10 Ts 20
BIT
B3 B (my =0.00 m,) WTHIRER £ B B M3
Fig.3 Evolution of the energy of the light ~ hole (m; =0.090
m, ) exciton as a function of B
(a) ¢=0; (b) g=1, d=0; (c) ¢g=-1, d=0
PR FRASHASIR L

WE LB 2 MK EBERX (SRALEHEHE),
MUt EBES 7 URBRINTR/ N, B4iEHT

& HER.
—0- -
B AR 3.
> 2
| ]
L o-lof |
-15
1 2 ’ 4 | |

Ru

K4 B=0F1¢=08, ¥T XMEEREMR, MLk
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Fig.5 Evolution of the energy E of the light — hole (m; =
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Effect of a Magnetic Field and an Impurity on the Low-lying
Energy Spectra of an Exciton

LIU Yi-min' , HUANG Gang-ming® , BAO Cheng-guang’
(1. Department of Physics, Shaoguan College, Shaoguan 512005, China;
2. Department of Physics, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: Effect of a magnetic field B and an impurity on the low-lying energy spectra of a two-dimensional exciton is

studied. The impurity is located at the z-axis by a distance d from the plane of the exciton. The evolution of the low-

lying energy E of the exciton in accord with B and d is obtained by exact diagonalization. When d is fixed, the increase

of B leads to an increase of E in the cases of a neutral impurity (i.e. the impurity is absent) and a positive impurity.

For a negative impurity, the increase of B leads to a monotone increase of E if angular momentum L is equal to 0.

However, it leads firstly to a decrease when B is smaller and then an increase when B is larger if L is equal to 1, 2 and

3. When B is fixed, E increases rapidly at first and then is almost unchanged with the increase of d .
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