FREATHAELE ¢ L um

TE SRFL

ﬁﬁﬁﬁﬁﬁwﬁﬁmgma -
ﬁfpaaﬁm FJZ’?&

P RELGERR)

O I
E S B
ESRNRCA I
HFHE
R
X oA F A
T LRy
A S
)‘%@ m 3 A

3
c ¥

DA
: NSC 98-2119-M-009-015-
©98 #0870l P99~ 09" 30R

oo

= %’ET

™
A

fi=
L
[£3

PR RAA T FRE ()
ki
DR R PRE
PRI Al EHEAR e R
BAripmy 4 -FiEetm A g 13:”#,?
Ay y 4 -f e B o i dl&amp 5 #23791 ;
By kA

PR REERF L CEREEF A G

AOR 99 #1207 02p




-~ YRR

)% - 2 LB B L EMAT RSP
?&%’:’\;‘ifﬁ?“ﬁiﬁi—fr%\'gg Lz § TL%%E’:
WoArF 4 A A THEE RS RT R

20 A (l)fﬂy‘mfffvv’ﬂﬁ’gﬁ’g‘—;%‘ pAR =3 CRE L
’i%«“r,'%i::)[fro’ ]}ﬂ*ﬁﬁ%&f %frﬁﬁiﬁ&ﬁw*%’k

&i*ﬁf’%%é%%ﬁﬁiﬁﬁ R v i B 8 F B2 p
fi #: 4 & > e L Kohlrausch’ s stretching
e et £ e 3R R R R
Amﬁkﬁ'ﬁ*,ﬁ%j\“mg \/)E“‘Bif’:m]ﬁ 23
AAF e QFHF L EELFHNEEF ZBE
%H%@ﬁ+m”¢'$mﬂ EFEN2ZRF
BT AA pRBEIIT T E S FHREFR
B+ g E 150K ‘]‘B’K'j TIAR R > B AR g
£9% 40 3+ KkEF > 5&’?%1—:“%“7’?4&
ER A e m@ﬁﬂi’ﬁmPﬁ@%w
e Zeeman & B A2ty | 8 FEET R G 2 E T
ék%)ﬁlp%£@m&qﬂﬁm@’ﬂww
SEEE G P EF B Lo T 2 LR B

Mg FOREP Q) P BEF L aaLtE
J@E%ﬁi#&éﬁ?%}ép;ﬁ~;\,ra L EW 7

(sapphire) A + & £ - k7§ " B2 5 (L 454
J%% 3*“’);3"_‘, *%‘ ,Lgé,}g]l,_rg m_i vz 'Tj‘”:i
ﬁsaaﬁww%ﬁ"‘r &E,H j;:,i\.,rab?l__i
%%éﬁP4ﬂ£%ﬂ Fivspfos st
EREwo4) 5§ "2z s LEkidEy:
o P Zn/O et bl T e gE 1 S
£ ZnO % f4rendip %8> d 545 SEM
ﬂi?l“*%“”fﬁl P nETH OFERFL G Y

iz E o XRD ERE%¥TE Zn iEEPF
Zn0 2 C g% SR+ > % O &8 £ 5l b
4 B E A Zn/O b b 43 2.34x107~2.73x

1L w2 Er ZnO 2R G R: - (B) §/@
PEETHLEW PR LR

@%;%)gw$u<m R L IO & S
Fiitgoged 4 G S R ST e B e
chd %W BT * Kohlrausch e W {2 4y
B Rfgi > APFREFREAL G W Sk
g MIA TGS P A A SR E R ;K; g
TR R LA A BT A £ ] -

%%i:ﬁii&&ﬁ\:%éﬂbﬁT%W~
b UERE 2 NG -2 Sl LAY S
RS B LRl A B ”*% ¥ &R
ZAb i@t s FTELEM

Abstract

The ZnMnTe quantum dots (QDs), ZnO and
ZnMnO films, and ZnO nanorods were grown by
the II-VI semimagnetic semiconductor (SMSC)
molecular beam epitaxy (MBE) core facility. The
optical properties of these materials were also
studied. (1) The magneto-optical properties of
ZnMnTe QDs: The o+ and o- circularly polarized
photoluminescence (PL) and time-resolved PL
measurements were employed to investigate the
carrier spin dynamics of ZnMnTe QDs. The
Kohlrausch's  stretching exponential function
correlates well with both the o+ and o- decay
profiles. The measured spin relaxation time is about
23 ns. (2) Magneto-optical study of magnetic
polarons in type-II ZnMnTe QDs: The polarons are
formed due to the exchange coupling between the
spins of the holes and those of the Mn ions, both of
which are localized in the dots. In the PL studies,
the magnetic polarons are detected at temperatures
up to 150 K, with a formation energy of about 40
meV. The emission from these dots exhibits an
unusually small Zeeman shift with applied
magnetic field (~2 meV at 8 T) and at the same
time a very large circular polarization. We attribute
this apparently contradictory behavior by a low and
weakly  temperature dependent = magnetic
susceptibility due to antiferromagnetic coupling of
the Mn spins. (3) Growth and optical properties of
ZnO and ZnMnO semiconductor films: A series of
ZnO and ZnMnO films were grown on sapphire
substrates.  Using  chemical  etching and
high-temperature desorption methods, we can
improve the quality of interfaces. Moreover,
controlling the growth parameters, we have grown
ZnO and ZnMnO films on sapphire substrates with
very good optical performance. (4) Growth and
optical properties of ZnO nanorods: The optimal
growth parameters for ZnO nanorods growing on Si
substrates can be obtained by tuning the Zn/O ratio.
As in the Zn- and O-rich conditions, 3-dimentional
growth mode can be observed and verified using
SEM  measurements. Revealing by XRD
measurements, the c-axis of ZnO 1is under
compressive strain at Zn-rich condition, while that
is under tensile strain at O-rich condition.
Furthermore, as the Zn/O ratio is in the range
between 2.34x107 and 2.73x107, the ZnO exhibits
2-dimentional growth mode with no residual strain.
(5) Optical characterization of isoelectronic ZnSeO
semiconductors: Incorporating oxygen into ZnSe
semiconductor not only causes large band-gap
bowing but also strongly affects the exciton lifetime



of ZnSe;Oy. Kohlrausch’s stretched exponential
law and hopping-transport model correlate well
with the complex decay traces. Moreover, as the
temperature increases, the stretching exponent f3

initially decreases and then monotonically increases.

The results reflect a thermally activated transfer
mechanism of carrier recombination.

Keywords: molecular beam epitaxy, II-VI
compound semiconductors, semimagnetic
semiconductors, ZnMnTe, quantum dots, magnetic
polarons, photoluminescence (PL), time-resolved
PL, ZnO, ZnMnO, nanorod, ZnSeO, isoelectronic
semiconductors
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