= J}/Ifm

¥ -

v EL

?%%%-
REHE

|Z[4r)3§ ] 2
D]_;quﬁit TF

JedE % 3N

HTHE

-7 18 &

B U -

REFEL R ¢ 405 H/F

%ﬁ*‘i‘l

v

-un\n

O gedyd
97—2112—M—009—015—MY2

3

12008 # 87 1px 2010& 7% 31p
k2 B
e RLsi Fy o4k 2 FEEX - HRE
ﬁiﬂ:méi\%ai\@ﬁz (bt
ERETRNLESE S R S AR
‘Wﬁ"Fi%Eﬁzﬁ‘)[ng ENES 2
§ AR T B 2 i
LAY FHFEL -
BEAOLNEY ERL -
B R @HRLEEFL2H L -
FryamtmEg Rt d-»
xﬁg;ljﬁgigg T;,J.rgiqj;ﬁ b 1B TR El;éi
[z B8 E e FEMARE |- A |- 267 o F
i+ F
T KW -F  E - -

1‘*—



I

by
4

v

ERFEPEYE R

PhYE R
-) PR

%

< %f % 2008 -2010

w3

O© O O W W W N N N -

e -
o W e



u\e
H

- ARFEPESRAS

SRR R SR T R

FRFALIMFERVEAAPRRE -EXFH PR T AR LF AR §

P
2] <I§P’Q’§Ei:’\'%k’7—‘)‘%‘-&ﬁ \T'E,;\_E;/@KE\‘

B Fg-hg B2 valt)s AT §
ELgmIF LY R ARFRAEUFHBES » F- FFEFR o

[

1L g p 38R Hp AR ~ S0 P RN IT- 55 E =T
B E=7p 4
] A&+ p 4 GGFp > 2100 F 5°2)
[] 7% 4
[ FlecF sk %7
(] 2 k7]
R

-

2. Py Ak LB A Y G E {1
Afl . Q “‘457 I:'E‘ fj—tl DJ’E'
P |:| g [ F}\t‘ [ &
Hiw (12100 3 %2)

3. ;‘Ffi@%‘fjﬁf:’\;—‘;,\ BHFAIFT - AL g B BE S 5 i ‘
(R FETRiZ LE HiE BELNE-HFBELT ) (M
500 %)

td

Bl R B e AR AR B B PR B YRS
B § R AFIE AR EER § O AFTE R Bk ST R RS B E IR f

FoBBATFHEF LY TG E 2T B GRS B A AR
PRE R ET TN E S B QB E S A A T B DR S U R ON P
FE A ARG R A




- A v;}‘ﬁ.&

-)#&"* ?#%Iﬂ

AFEPPEFT ] EAAZ MR E BT Rl - 5 BEA S

BEitr T2 b WAL A 2 (1) EF AT M,%r—rﬁ‘é#%#ﬁh |z (2)
BB G ARSITY T2 g E oo AP RE Y AR A R R E BRI Y
g o BRERE e 17 5 0 I REAE R w IR R E R M F QDM o 0T
fhoo gbh o L BRI R RT3 4pF 2RI L QDM P B -G 2 B
BE P OOTRE 2ok pe T B o B AROER Gk R kg %ﬁé ¢t 4ed-® (Faraday) % -k T (Vogit)
oS T KRR BF B2 HE (Zeeman) Pl o AP EAIY i
e Ay EF A AR E A A B Eg B QDM ST
T BB AR R g BRI E-ERF R A R oE PR T 2o

MiEie B BB 0 BUACH % RGH o MTHoR % k3

() FFEHL

This project is proposed to study the coupled energy states of single quantum-dot molecules
(QDM) formed by single pairs of vertically coupled In(Ga)As quantum dots (QDs). The
topics to be studied include: (1) The mechanism of exciton energy transfer in single QDMs
and (2) The coupling effects of energy states in single QDMs under the influence externally
applied magnetic field. Time-resolved micro-photoluminescence (u-PL) will be employed to
study the dynamics of exciton transfer in single QDMs at different temperatures. The
feasibility of selective excitation of exciton states in single QDMs will be explored by p-PL
excitation spectroscopy. In addition, we will also set up an optical system to conduct
polarization-resolved photon correlation measurements for the study of underlying dark
exciton states involved in biexciton-exciton cascade emission processes in single QDMs.
Magneto-pu-PL spectroscopy with external applied magnetic field up to B= 6 T in either
Faraday or Vogit configurations can be utilized to measure the diamagnetic shift and Zeeman
splitting in single QDs and QDMs. By these measurements, the impact of dot size, shape as
well as non-uniformly strain field distribution on the g factor will also be discussed. The
magnetic field induced coupling in energy states of single QDMs will also be investigated.
The manipulation of g factor, valence band mixing between heavy-hole and light-hole states,
as well as the mixing between bright and dark exciton states under the influence of external
applied magnetic field will be discussed.

Keywords: quantum dots, quantum-dot molecules, u-PL, magneto-p-PL
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