FRERTIEELE LT AL

R R RS

HARE LA E LR L
—%g%ﬂpz

:f“
Yr“

ol B R

% % % NSC 99-2119-M-009-002-

S/ % F 299087 01p 3 101020 280
o7 MEd AT HEE ()

ElE SENE SR ok o

oA Al R Pand

FEFE AR D A EMm AR LR
FALFiEy 4 -Jlizpt@ A | DR
AFemy 4 -JiEzpE s f o gqRL
CEREVCE RS G- F Y B AR
FAAFEy 4 -J @A o HREE
Elrrmy4-JiEzeE Ll 23
BlArpEmgd-fEmmaf e ju
# 4 fr,g:rv"al -flizept@ L F Fg Y

BLEFT A

2 B D NAREERIAT CEREZF LG

P A R O 101& 037 050



LR 3

e Mg

< &

flr =2 LML EMA S L ERKA XL Fﬁﬁ?f“%ﬂ—?%
oy MeEEEY S TEFEREHMHELFFEL cF T F £
,i$,u;;g%;ﬂ R IR A R AR o FFHE L 4EsE AR
aa%ﬁ«ﬁ?f'} ° (1) ﬁﬂifflbﬁ?/fﬂ lbﬁiﬁi‘;g\bil’@'ﬁ’b?*ﬁ"
Mo A 4T R /Eﬁrf'-%%—l_‘;ﬁ"’ TR HELES
foo fapit g/ AR S BY A PRRIIFIE FEER
Hr#g 8= Brillouin s> £ 72 £+ ,.«&«#‘?z;a WE R o
d 3 RS T ARt AARAPFT EEFHE g @Za@ PR
30 F Ko BMED AP T ALRSEY BREIERET
F AR 0 (2) R F MRS EN L SR HRF
A R Bl il A o £ 4 ZnCdO E R ) IR R g
# kB A 247 kg 4 41 2% Cd Dk & 2 ZnCdO +4 42 2 34+
RERPEAEREL 2 (3) LEME N B2 MR %F
IR VR %X %%&@’ﬂw¢ﬂ%ﬁﬁﬁﬁﬁiéwp
AP R g 2 R ME 2 R R ] o R AR
ABF R PES T’}ﬁgxi ilﬁ)’lﬂi’%“"l‘g"‘m
%Ei?@4°“*%ﬁFBw e A PR ELE
ReOAH(4) F "EELEVLBIRTZ AR FELY
FHEL I 3 ELEF %ﬁﬁifﬁﬁﬁiﬁ”ﬁ@*
i ivdes2 R4 82 E«Bﬁﬁ"}éfr’} i R o d g S
ﬁ;ﬁr—a—*fr’ F b b R A ¥HE LRI RS TS mw:%l fF
Flpw ok kTR EL G L REA202.7 5 332. 7 {0 511, bem-1 B
FHREH D Hwmhg RPL FRESETF CEHEERT
AR R FHERRN e TR R EBUR § T
Sh BT o 2 RIS ST o2t
Fro i o FRALFIOR w3 RTFT P RIFHF T
GEDLMPEFE O FIFRAETVETVET > BRHgRT €
By LM R o Ra o RS g R F e
ﬁW%WL@V¥W°“W'Qﬁﬁﬁ%%@%§§4ﬁ*
El Al B A B e nEl-Al B A B AT e
T fEF VAEERED S ﬁ?bi@}i“{ PAe R4 cnff 2 B2 7B
m&%&ﬁ$’§“&%ﬁﬁwﬂiéﬁﬁﬁ¥o

l”\‘;qxﬁsaaa,?ﬁ‘":% ML S b L gn Lo g /F’ﬁ?f“
B~ B F B kg kR RT R EY k ~ § IV 4Re R
i ~ 2 K&~

(1) Magneto-optical properties of ZnTe/ZnMnSe QDs:
ZnTe QDs were grown in ZnMnSe matrix. The magnetic-
field dependence of the PL circular polarization
follows the Brillouin function, indicating that the
QDs are paramagnetic. Based on the degree of PL



circular polarization, the long spin relaxation time
of about 35 ns can be estimated. At low temperature,
the formation of the magnetic polaron can also be
observed. (2) Growth and optical properties of ZnCdO
film: The thermal-activated carrier transfer
processes in 7Zn0. 98Cd0. 020 was investigated by
temperature-dependent time-resolved
photoluminescence. As the temperature increases from
10 to 200 K, the carriers transfer from shallow
localized states to deep ones via the phonon
scattering. However, the activation energy of the the
carrier 1s about 19 meV, which implies that the
carrier escapes from the deep localized states above
200 K. (3) Effects of strain on semiconductor
nanostructures: The strain in GaAs nanowires, which
was grown on trenched Si (001) substrates, was
investigated by cathodoluminescence. The in-plane
strain decreases with the decreasing trench width.
However, when the trench width is 300 nm, the strain
abruptly increases. The results revealed that the
vertical stress induced by the Si02 sidewalls
dominates when the width is less than the depth of
the trench. (4) Lattice dynamics and crystalline
properties of ZnMg0O under high pressure: The
incorporation of Mg and the application of external
pressure cause distinct phonon vibrational behaviors
in Zn0. Raman spectra reveal that the metallic phase
transition of 7Zn0 is complete by around 13.2 GPa.
Under ambient conditions, ZnO becomes more ionic upon
the incorporation of Mg and becomes more covalent
under higher pressure. The E1-Al splitting of the
longitudinal and transverse optical phonons is
analyzed, yielding insight into the pressure-
dependent crystal anisotropy of ZnMgO.

molecular beam epitaxy, [I-VI compound
semiconductors, semimagnetic semiconductors, ZnTe,
quantum dots, photoluminescence (PL), time-resolved
PL, ZnCdO, GaAs, nanowire, cathodoluminescence
spectroscopy ~ ZnMgO, Raman scattering -~ high-pressure
techniques
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Abstract

ZnTe quantum dots (QDs) and ZnCdO films
were grown by I1-VI semimagnetic semiconductor
(SMSC) molecular beam epitaxy (MBE) system.
The optical properties of these materials are all
studied. The strain in GaAs nanowires, which was
grown on trenched Si (001) substrates, is
investigated. We also study the lattice dynamics and
crystalline  properties in  Zn;«MgyO. (1)
Magneto-optical properties of ZnTe/ZnMnSe QDs:
ZnTe QDs were grown in ZnMnSe matrix. The
magnetic-field dependence of the PL circular
polarization follows the Brillouin function,
indicating that the QDs are paramagnetic. Based on
the degree of PL circular polarization, the long spin
relaxation time of about 35 ns can be estimated. At
low temperature, the formation of the magnetic
polaron can also be observed. (2) Growth and
optical  properties of ZnCdO film: The
thermal-activated carrier transfer processes in
Znp.9sCdo 20, which was grown by molecular
beam epitaxy;, was investigated by
temperature-dependent time-resolved
photoluminescence. As the temperature increases
from 10 to 200 K, the carriers transfer from shallow
localized states to deep ones via the phonon
scattering. However, the activation energy of the the
carrier is about 19 meV, which implies that the
carrier escapes from the deep localized states above
200 K. (3) Effects of strain on semiconductor
nanostructures: The strain in GaAs nanowires,
which was grown on trenched Si (001) substrates,
was investigated by cathodoluminescence. The
in-plane strain decreases with the decreasing trench
width. However, when the trench width is 300 nm,
the strain abruptly increases. The results revealed
that the wvertical stress induced by the SiO,
sidewalls dominates when the width is less than the
depth of the trench. This is an effective approach to
measure the strain of a single nanowire. Moreover,
it also helps with the demonstration of
selectively-grown GaAs for a designed strain. (4)
Lattice dynamics and crystalline properties of
ZnMgO under high pressure: We study the lattice
dynamics and crystalline properties in ZnMgO
using high-pressure Raman spectroscopy. The
incorporation of Mg and the application of external
pressure cause distinct phonon  vibrational
behaviors in ZnO. Accordingly, the 202.7, 332.7,
and 511.5 cm™ phonons, which have been
controversially assigned, can be conclusively
identified. Detailed Raman spectra reveal that the
metallic phase transition of ZnO is complete by



around 13.2 GPa, which pressure is found to
decrease as the Mg content increases. The degree of
crystal ionicity and anisotropy importantly affects
the phase transition pressure of Zn;«Mg,xO. Under
ambient conditions, ZnO becomes more ionic upon
the incorporation of Mg and becomes more
covalent under higher pressure. The E;-A; splitting
of the longitudinal and transverse optical phonons is
analyzed, yielding insight into the
pressure-dependent crystal anisotropy of ZnMgO.

Keywords: molecular beam epitaxy, 1I-VI
compound semiconductors, semimagnetic
semiconductors, ZnTe, quantum dots,

photoluminescence (PL), time-resolved PL, ZnCdO,

GaAs, nanowire, cathodoluminescence
spectroscopy -~ ZnMgO, Raman scattering -~
high-pressure techniques
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Functions of the polymer:

»provide a positively charged surface to allow electrostatic interaction with negatively charged DNA

#enhance the emission of QD by FRET 1

Function of the QD:

#allow for FRET 2 to infrared-emitting dye labeled on the probe DNA, providing a signal-on sensil ng
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