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Fig. 1 Scheme of the electron-hole pair configura—

tions in two quantum dots In each panel, the left

side corresponds to dot 0, the right side to dot 1. The

dark arrows indicate the electron. the bright ones in—

dicate the hole.
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Fig. 2 (al.(¢) The quasi-energy spectra of driven an exciton system as a function of the amplitude of the
driving field for the parameters W= 1,w= 2, k= - 6,- 12:(b), (d) The time evolution of the initial localiza—

tion state for the parameters corresponding to the crossing of quasi-energies shown in Figs. 2(a) and (¢)

T URUAEME 5 XA RS IB) 1247 0, i
BT ML TR IR R — T 0 RSB
I DA . 76 5 SN L0 6 P A R T

[U(1)) = S Cdw, |0 BEER, a= 1,2,3. fRAFR

e E 1 J7 R (4) L N3 B R TT R B Co 19—
Wy



s
L

{4 24 4

710 F o7 K
Ci(1)] Ci(1)]

iga C2(t)| = H (1)] Ca(1) (6)
Cs(t) ! Cs(t)!

WAL %A €1 (0)= 1, C2(0)= 0, C3(0) = 0, FHJEHs
—JEBE R IR T RE(6), NI FF R Cu(e) . THEE P
= | Ci(0)|?, P RE AKX P 4R 5 325 B B 1) )
WAL, 7EXT N 2(a) PIHERE @55 e M™% 28 X )
SRR, AV T P= | Ci(0)] 2, L& R
2(b) Fizs. W Ci(e)| * Bl )R AR %, (HIL /N
AT 1, Ui WL S0 0 v 3 48 oL 7 R0 A8 7 1)
T ALE AN P, (HAE IS VRIS A
HLIAI KB T, WI4 R s i 8 O, FRATT4E X Fh
LWHh BT B R,

S B X R BT B IR S IR, A 55 A8 AR HL 3
18R T, X i 55 9K 2h B 3% 7T LA B, B i 1
Floquet & e FEUTH R I AAEZS R. AT EF), 4
| ld > W B | ol < 1. FTCAZE @ 1, AR/ R e o

0.18r
(a)
523 ®
o
0l e y
.‘."N,, - -
S
- "ty
w 01t -
& — e
o,
R M'""‘-.\
A6 :L: ‘..‘."-
N
um L " A i
0 05 1 15 2
14
0.16
@ .
-’.’-
a'/ ’
R
J——
004 .\'““.'.N
/ ~,
‘*q,h
e,
&i3 _ \""-..
0 05 1 15 2
14

Ay, OARE LA @ TS —HOR & @ 50 FREE+H
AL, S 1K 118 X R A R SO0 Bk A AH 28 B, BT DA e e
R Y05 28 AR W KA (RN FROBU L1 A L R G
FHAAL. [R] e 75 HE B AZ S A BE B8 {8 F5 1 P 4 4 )
WORAS., S — A FAE, HERE e s e A ST AL
(B 2(a)): V/w== 1.2, 16 U & F W U1 JE R 7 18
Jo(V/w) = OFIAR, X AF 5 173X F 5l 245 5y Ak mT LA
FH 3K 5 1) — fig SR A R R AT ALl

IR T A MAH EAE | o | AEASE
& @ BRI o /(2 W) RANEEZ
7N, B2 IX P Bl 2 R AR B R 15 2.y e IRAT]
MAFEET k= = 12( WESHAA) N HERE AN AL
SR AU SR AR B I () s Ak, VRS AR, 3L
WHEFRWE 2(c) (d) PFros. L E 2(b) & 2
(d), | Ci(e)| 2 2(d) ) B B 1) 3% 35 i 38 B S A
s, FEOR/NEEFETE 1, ATTUESE T BT+ .

M FR AT, X A& SR — A

(o0

100200 300 400 500 600 700

0 100 200 300 400

500 600 700

3 (a), () WrmuERERIAZ AR MBI EL SEI W= 0.25,w= 1,k= - 2.85,- 2.91;(b), (d) FEX (), () HERE™H

A8 SRS b, At el 2 B O i (135 P ABE .

Fig.3 (a).(¢) The quasi-energy spectrum of driven an exciton system as a function of the amplitude of the driv—

ing field for the parameters W= 0.25, w= 1, k= - 2. 85, - 2.91 respectively; (b), (d) The time evolution of the ini-

tial localization state for the parameters corresponding to the crossing of quasi-energies shown in (a).(c)
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Dynamical Localization of an Exciton Confined in Two Quantum Dot
Molecular Driven by an AC Electric Field

Liu Chengshi, Ma Benkun and Wang Limin

(Department of Physics, Beijing Normal University, Beijing 100875, China)

Abstract: With a two-site Hubbard model and the Floquet theorem, the dynamical behaviors of an exciton confined in two
quantum dots molecular are investigated. Applying AC electric field to the system. the calculation shows that the quasi-energy
levels versus the amplitude of external field undergo a series of exact-crossing and avoid-crossing. At the weak regime, it is
found that the initial localized state can be maintained at some exact-crossing of quasi-energies. In particular, the Coulomb in-
teraction between electron and hole enhances this kind of dynamical localization. At the strong field regime, the dynamical lo-
calization can also be set up. The phenomena by the perturbation theory are explained, which lead to a detailed understanding

of the system dynamic behaviors.
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