[+ %4

UNARNEYD

s%ala39n135 : RSA5580015

Tasen1s : nsdlsznaumsundunanssneaiilagnisiizesidnaiannisanlwafiunnd-
Mswnsuvvuaaislaznann

WNITY : FA.ATNIING MUINTTY UazAME IRININIRANIINGIRY

E-mail Address : songphol.k@chula.ac.th

‘swznmfmami : 16 NINHIAN W.A. 2555 019 15 nInNgHIAN N.A. 2558

Tasa19nauaunaa (QD) 81379625175 InAs UULNULWAAEIBA1T19 (CHP) InGaAs an
ﬂgﬂ%uumwiugm GaAs I@ﬂmﬂﬁmaﬁmn%é’ﬂmaqa (MBE) miﬂgﬂmﬁmﬁm‘ﬁ@hwﬁ@ @haw”uij
MNUHUTIWTINIEAUNNTITTRUT LLa:mﬂguﬂgﬂﬁmmeT’gLm@ﬁsﬁ@mmﬂLLNugﬂmzﬁﬂmaﬁLmﬂ%
ifu’j%ﬂmmmmmﬁmvlajl,%@: msﬂgﬂfu CHP laginaiialaWunndiisnusuuunaafia it grinlv
AalduinfoundadalantuiiAa3iu CHPAKRII® 38 InGaAs/GaAs LAaauiuanaiaIoaf
sunsagniiinisia QD lunseuiwnsaa e Imaa%”nﬁﬂﬁﬂﬁm’muuu wanianUazasd udyn
Imoa%o&hugﬂmmaaué’mgmf‘mmI@]an&?aaa;amsﬂﬁu,namaw (AFM) wazanlatdsnadlas
inaialwlagdiuaimud (PL) Svsuungesdumadiaunlas PL, mafie PL invra3aautialnanlsd
yasusdld (PPL), uazinafialulas PL Gslduaidusinasuley 2 Saanounnd Son PL map 'le
winaeaINMInaaaddl 3 Uszns

1. ANURWILUUVDI CHP mmmmuqﬂm"[@ﬂﬂ%'uLﬂwdaquaLLazmm%mmaa“ﬁzu InGaAs
Ieasudnnunmiuindn 9 faalansuluieadordoliuaduanonig "Lﬂmzw”'\'imwwmuuuga%o
ﬂizqﬂ@l‘lﬁﬂummwamﬁaﬂgﬂ QD mﬁ@ﬁﬁamwLLaJ'mﬁﬂL%‘ﬂﬁ]’]dém%‘uﬂizqﬂ&ﬂuﬁmﬂmmﬁ‘h
AMUAIUUUFI |6

2. Tassaamels QD ATauiunaeTUUWNULNGA CHP ﬁwﬁﬂﬁawizﬁﬁaammﬂﬁiaLLao
waraouauasaousdlad ussiidsaonvdunaslnanlss suauduvesnmislnalsfiRuduana
$1UIUT% QD LL@imﬂﬁhmufugaLﬁuM ATMNIWTBINANIZIAINIBENTIATY NITNARBILAAILA
Wiuin Swnsuiidaniwlinasin 3

3. lavsasnsanels QD ﬁﬁﬁauﬁu%mUfuvﬁmﬁmn”uﬁ’m@i”ugﬂﬁﬂ"l,ﬂfmvluim PL Titaidn
Lmuﬁmﬂﬂmﬁ'&lﬁizq’h LLaaﬁL@iuﬁqmmImaﬁNLﬁmmmﬂ QD fuuuq@ mnmz@ju%m’mﬁm
LEIANNLTNEI UE99IN QD fudw%aﬁwé’amm‘hﬂ'jﬁaazwyayﬂswngaaﬂmﬁazfu § unufinaw
ruARadwazluvin 1w QD %uuuﬁmﬂéiaLtmmﬂamuzmzﬁu wqamiummauauaaLﬁuLﬁmﬁ'uf:

81 msnl*‘ﬁs:qﬂavlﬂmsm lawnnelulasagsnauwn luna lUNdaunwaan a5 ke

AMWAN : MOUANADA LFUWLARAUAITIV LaﬁLmﬂ%ﬁﬁw"‘uf LLa@ﬁéﬁ"l,zjnT’]@eru



Abstract
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Project Title : Guided assembly of semiconductor quantum dots via interfacial dislocations in
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Self-assembled InAs quantum dots (QDs) are grown on InGaAs/GaAs cross-hatch pattern
(CHP) template by molecular beam epitaxy (MBE). Lattice-mismatched heteroepitaxy of the CHP
template results in interfacial dislocations whose strain fields guide the nucleation of subsequent
QDs. Various structures are grown for different purposes. All of the grown structures are
characterized by atomic force microscopy (AFM) to study QD morphology, and photo-luminescent
(PL) to study the optical properties. The latter are divided into standard macro-PL, polarized PL

(PPL) and micro-PL mapping (PL map). Three key results were achieved:

1. The CHP density can be controlled simply by varying the molar fraction and thickness of
the InGaAs layer. It is possible to limit the dislocations to occur in just one main direction, thus
creating a stripes template. On the other hand, densed CHPs can also be achieved. The latter is
proposed as a template for the growth of high-density diluted magnetic semiconductor for memory

applications.

2. Stacked QD chains on CHP template are of good crystalline quality as they are optically
active. PL spectra show that the structure is capable of generating polarized light. The degree of
polarization (DOP) increases with the number of stacks but there exists a limit before crystalline
quality degrades. This maximum stack number has been experimentally determined to be 3.

3. The same stacked QD chains structure as above are mapped by micro-PL. The top most
QD layer is found to be the dominant emission layer. Upon high excitation, however, emissions
from lower layers start to emerge. This is in contrast to state-filling effect and be used as a guide

to indicate carrier transfer mechanisms in multi-stacked nanostructures in general.
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