KYPHAJT ®I3UYHUX JOCIIIZKEHD
1. 7, Ne 4 (2003) c. 456-460

JOURNAL OF PHYSICAL STUDIES
v. 7, No. 4 (2003) p. 456-460

KOMIIOHEHTHE 3MIIITYBAHHS 1 MEXAHIYHI HATIPY KEHHSI
B TETEPOCTPYKTVYPAX CdSe/ZnSe I3 KBAHTOBUMU TOYKAMMUI

B. B. Crpenpuyk!, M. 5. Bamax!, €. ®@. Benrep', }O. I'. Cagod’en?, H. O. KopcyHcbkal,
I'. M. Cemenosa!, JI. B. Bopkosenka!, M. B. Bytraux'
! Inemumym $isuxu nanisnposionuxis HAH Yrpainu, Kuis, 03028, Vrpaina,
2 Qisunnud incmumym im. I, H. Jle6edesa AH Pocii, Mockea, 117927, Pocis
(Orpumano 17 rpynus 2002 p.)

Hocmimkeno crpykrypn CdSe/ZnSe i3 kBanTOBUME TOYKaMu. BUKOpHCTOBYI01IH pOTOFOMIHEC-
meHIo Ta KoMOiHaljiiHe po3CiloBaHHs CBITJIa [PU PE30HAHCHOMY 30Ha-30HHOMY 30yLKeHHI ZnSe,
MOKa3aHO HAaABHICTH MeXaHIYHMX HalpyxkKeHb y ZnSe Gap’epHUX IIapaX Ta yTBOPEHHA XBOCTIB
TYCTUHH CTaHIB /I OararouapoBux CTPYKTYp. EKcIoeprMeHTaIbHO MATBEPIKEHO (DIIFOKTYAIIO
KOMIIOHEHTHOTO CKJIaAy KBAHTOBHUX TOYOK, IO MPOABIAETHCA B HEOTHOPIAHOMY YIIUPEHHI CMYTH
BUIPOMIHIOBaHHHA. JlOBelleHo, O KOMIIOHEHTHUI CKJTaj € BU3HAYAJLHUM YUHHUKOM y 3MiHI ITO-
JloxeHHs JiHll KoMbiHanjitHoro poscitoanns csitia (KPC) npu smini eneprii 36ymxensa y cmysi
BUIIPOMIHIOBAHHA KBAHTOBHMX TOYOK. HampyxkeHHs B GaraTouniapoBuxX CTPYKTypaxX HEOMHODIIHI 3a
TOBIIMHOIO CTPYKTYPH 3 OLIBIIOI0 pPesIaKCallelo ¥ BEPXHIX HIapax.

Karouosi caoBa: CdSe/ZnSe, dporontominecrientis, KoMbiHaIiiHe PO3CIFOBAHHA CBITJIa, KOM-

IIOHCHTHE 3MiH_[yB aHHA.

PACS number(s): 78.55.Et, 78.66.Hf, 68.66.Hb, 78.30.Fs

I. BCTVYII

3amikaB/IeHHA HAMIBOPOBIIHUKOBAME HAHOCTPYKTY-
pamuz  A?BS, oTpHMaHEME MeTOIOM MOJIEKYJIAPHO-
npomeneBoi emitakcii (MITE), 3yMoBJIeHe Mepenek THBOIO
CTBOpPEHHA Ha 1X OCHOBI CBITJIOBHIIPOMIHIOBAJIBHUX MPH-
JIAMIB BHIUMOTO [IANA30HY CIHEKTpa, 30KpeMa CHHBO-
3eJIEHUX JIa3epiB 3 BUCOKOIO KBAHTOBOW eheKTHBHICTIO
Ta PEKOPAHO-MAJUMU TYCTHHAMHU HaKadKd Ha OCHOBI
rerepocuctemn CdSe/ZnSe [1]. Xoua Gararo B domy
g reTepocucTeMa momibHa 1o gobpe JOCJIMKEHOl CHC-
remu InAs/GaAs, ne 3HaYHA HEY3TOKEHICTh MOCTIHHUX
rpatok (~7%) e pyuriiHO© CHJIO YTBOPEHHA CaMOOD-
raHi30BaHUX KOTEPEHTHO-HATIPYKEHUX KBAHTOBUX TOYOK
(KT), kaptuHra ix dopMyBaHHA € CKIAIHIIIOW i He 06-
MEKYETHCA PI3KUM TOPOTOBUM MOPGMOJIOTITHIM HEPEXO-
JOM BiI ABOMIpHOTO 0 TpuMmipHoro dopmyBamua KT
[2]. TIpu4uHOI WHOTO € ICTOTHA POJb CTUMYJIbOBAHUX
HEOTHOPIIHUMH MPYKHAME AehopMalIligaMi TPOIeciB 1H-
repaudysii ua intepdeiici CdSe/ZnSe i cerperaiii ato-
MmiB Cd Ta yTBOpEHHAM y MPOIEC] emTaKCIiHOTO POCTY
BHCOKOI HEPIBHOBAXKHOI I'YCTHHH KaTIOHHWX BaKaHClii.
EnexTporHo-MiKpOCKONIYHI ZOCTiIKeH s [2] moKa3asu,
o npu ocamxkerHl CdSe-mapy HOMIHAJILHOIO TOBIIHHOIO
0.5-3.0 monomapy (MIIT) y ZnSe-mMaTpuiii yTBOPIOETHCA
nJocuth ToBcTHR (~10-12 MII) nsomipumit (2D) urap
TBepaoro posunny CdgZn;_,Se. Heit 2D-map micturh
Bucoky ryctuny KT, sbaragernmx Cd, nBox moMiHyoO9HX
poamipaux KJacis: Bemukux KT 3 marepasbHUME PO3-
mipamu > 16 am (KT tumy B) i maanx — mo 10 um (KT
Tamy A).

Mertoro mi€l poboTH € AOCTIANTH ONTHIHUMH METO-
JaMu edeKTH KOMIOHEHTHOTO 3MINyBaHHs @ Hampy-
xkeib y CdSe/ZnSe-HanocTpyKTypax.
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II. METOOIUKA EKCIIEPUMEHTY

Yei gocaimKyBaHl 3pasku Bupoiierl merogom MITE ma
maknanm GaAs (100) i mictunm abo ommrouHi CdSe-
BCTaBKHM HOMIHAJIBbHOIO ToBIIMHOI 3.5 @wm H MII, abo 12
CdSe-BcTapox HOMIHAJIBHOIO ToBIIHHO© 2.1 9 3.5 MIII,
posmiiaenux ZnSe 6ap’epHUME IIapaMu TOBIIMHOK 18 HM.
Kondiryparia ctpykTyp BrIogasa oydepunii (200 am)
i saxucuuit (100 #m) ZnSe-mapu. Temneparypa emiTaxcii
6ydepHoro ZnSe-mapy cranosuiaa 280°C, a Hap’epHux
ZnSe-mapis — 230°C. lapu CdSe orpumani Bumapo-
ByBanuaM Cd i Se mpm musekiit (230°C) Temmeparypi
3 HacTymHEUM TporpiBoM mo 340°C Ta OXOJIOMKEHHAM
mo 230°C B mapax Se. YTBopenHs TpuBuMipHux (3D)
KT xonrpososanu in situ meronom RHEED. Crekrpu
KoMbiHamiitHoro poscitopanus cBitaa (KPC) ta dorostio-
minicuentii (®JI) peecTpyBasn Ha TOABIHHOMY CIEKTPO-
metpl JIPC-24 mpu remmeparypax 300 K15 K. [l 36y-
TKeHHA BUKOPUCTOBYBAJIN JIiHII BUTpoMiHloBaHHA ArT-
smazepa. ToYHICTH BH3HAUYEHHA JACTOTHOTO MOJIOKEHHH
ainiit KPC 6yna ne menuromo sig 0.2 cM™!, mo 3abesre-
9yBaJIOCh OJTHOIACHOIO PEECTPAIIEIO Y CIIEKTP1 JTa3ePHUX
MLJIA3MOBHX JTIHIH.

I11I. EKCIIEPUMEHTAJIBHI PE3YJIBTATHA

Ha pwc.1 mokasano cnektpu @PJI  cTpyrTyp
CdSe/ZnSe 3 ogunounumu BeraBkamu CdSe HOMIHAJDb-
wol ToBumar 3.5 MII i 5 MII (kpusi a, b) i 6araro-
IapoBol CTPYKTYPH 3 HOMIHAJIbHOK ToBiumHOIO (CdSe-
Bcrapku 3.5 MIII (kpuBa ¢) mpu 30ymKeHH] 3 eHEpPricio
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kBaHTa Fys = 2.71 eB. B ycix cmexTpax MoiKHA BHII-
autu Tpu guigaku. [lepira mitaska mpum ~2.69 eB Bio-
MOB1Ia€ 30HA-30HHOMY BUIIPOMIHIOBAHHIO ZnSe-mrapis. Y
apyTiii (~2.2-2.6 eB) npogBIAETHCA BUIPOMIHIOBAHHS,
xapakTepre qiig CdSe KT. Tpera miiaguka ciekTpa mpu
~1.8-2.1 eB BiamoBimae BHIpOMIHIOBaJILHIA peKoMOIHA-
mii 3a yJacTio TVIHOOKUX PIBHIB IepeKTIB BaKaHCIiiHOTO
TUIy, JOKasdi30BaHUX y ZnSe Hap’epHux mapax i/abo Ha
rerepointepdeiici KT [3]. Ak BugHo, 36i1blieHHA TOB-
mman CdSe-BeraBku Bim 3.5 mo 5 MIII B ogmomaposux
CTPYKTYPax IPUBOAUTE IO 3CYBY MAKCHMyMy CMYTH BH-
npomiuoBanta CdSe KT B Huskoeneprerwunmii 61K Bif
~2.54 eB 1o ~2.26 eB 1 361/IblIeHHSA 11 HATNBIIMPHHT Bl
~40 meB mo ~95 meB. I1pu 11bOMy 3HAYHO 3MEHIIYEThCA
inTencusricTs cmyrn ®JI KT (y ~6-8 pasis). 36iae-
IIEHH 11 HAMIBIIXPHHA CBIIYUTH PO PICT PJIOKTYaIlit
KOMIIOHEHTHOTO cKJiaiy i/abo posmominy posmipis KT.
Hura 6ararontaposoi ctpykrypn CdSe/ZnSe (kpusa ¢) B
MOPIBHAHHI 31 3pa3KOM 3 OIMHOYHOWI BcTaBKoo CdSe Ta-
KOl 7K HOMIHAJIBHOI TOBIIWHE (KPHBA a) TOMITHE 3HAYHE
361/IBIIEHH IHTEHCUBHOCTH I HEBEJIMKE 3MINEHHA MaK-
CHMYMY CMYTH BUIIPOMIHIOBAHHA B HU3bKOEHEPT € THIHU
6ik (~10 MeB). 3i s6iabuIeHAAM HOMIHAIBHOI TOBIIMHI
(CdSe-BcTaBok y GaraTomapoBHX CTPYKTypaX TaKOK
crocTepiraBca 3cyB MakcuMmymy cmyru ®JI y #HEsBKO-
eHepreTHdHU OIK 1 picT 1i HampBmupuaEH. KpiM TOTO,
CJAII 3a3HAYMTH, 1O CcMyTa BHIpoMiHoBaHHA Bia KT
Oy/Ia acUMeTpHUYIHOIO, a 1HOIl i JBOKoMIoHeHTHOW. o
TOrO XK HpK KIMHATHI TeMIepaTypl acHMeTpid CMyTH
crocTepirajacd 3 BHCOKOEHEDPIeTHYHOTO OOKYy, a mpHu
HU3KIl — 3 HU3BKOEHEPI €THIHOTO.

Ha puc. 2 mokaszano crmextpu 30Ha-30HHOI PJI ZnSe-
mwapis rerepoctpykryp CdSe/ZnSe 3 omHomaposuMu
(puc. 2 a, b) Ta 6araromaposumu (puc. 2, ¢, d) CdSe-
BcraBkamu. Ha domi cmyru @J1 npoaBiiaoTbes JIHI pe-
sorarncHoro KPC mepioro 1 apyroro mopsaaky 3 dacTo-

1010 PoHOHA, OJUIBKOIO 10 YaCTOTH MOB3IOBKHBOTO OTI-
TuaHOro hoHoHa ZnSe. Ilyida MOPIBHAHHA MOKAa3aHO Ta-
ko crekTp ®JI ZnSe-mapy Topmmuoro 500 HM, oTpH-
MaHoro Ha makaaam GaAs Ipu THX Ke TEXHOJIOTIIHIX
pexmMax, 1o it 6ydepanii map ToCTIKYBAHIX CTPYK-
TYP.
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Puc. 1. Cnekrpu ®JI rerepoctpykryp CdSe/ZnSe 3 omm-
HOouHOIO BcTaBKow CdSe HominaapHOl ToBmmam 3.5 MII
(xpusa a) i 5 MIII (kpusa b) ta Gararomaposol CIPYKTYpH,
aka mictriaa 12 CdSe mapis HominasbHO1 ToBuaM 3.5 MIIT,
po3MeKoBaHUME ZnSe 6ap’€pHUME IapaMi TOBIIMHOK 18 HM
(xpuBa c). T' =300 K. E.s =2.71 eB.
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Puc. 2. Cnekrpu 3ona-zouu0l OJI ZnSe mapis rerepoctpykryp CdSe/ZnSe i3 KT: a) i b) — 3 onunounoro CdSe-BcraBKoro
HoMiHanpHOW ToBwuHo 3.5 MIIT i 5 MII signosinso; ¢) i d) — 6Gararomaposux cIpykryp, siki mictuau 12 CdSe-mapis

HOMiHaJIBHOI ToBIKHOW Berasku 3.5 MIIT i 2.1 MIII, posmexoBarumu ZnSe Gap’epuumu mapamu (18 um) sinnosinzo. Ilys-

KTUPHOIO JliHieto nokasanuii crektp OJI ZnSe-mapy crpykrypu ZnSe/GaAs (dznse= 500 um). T'= 300 K. F.s = 2.71 eB.
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LO-nimia ZnSe v

B HU3bKOYaCTOTHUH OIK JIHIIO V

B. B. CTPEJIBHYK, M. d. BAJIAX, €. ®. BEHI'EP, 10. I'. CAJIO®’€B TA TH.

fAx BumHO, 14 3paska 3 oguHOUHOI CdSe-BeTaBKOIO
HOMiHaIBHOW ToBIInHOL 3.5 MII (puc. 2, a) crnocrepi-

raeThcd 3CYB MAaKCHUMyMy cMmyTw 30Ha-30uHOI ®JI ZnSe
y HU3bKoeHepreTudHuit 6ik Ha ~ 11 MeB B mopiBHaAHHI
3 bydepanM 1apom. s 6araTomapopol CTpYKTypH 31
BcTaBkoio 3.5 MIII 1eit 3cyB 361abIIyeThes 10 ~ 28 MeB.
Boanouac gnsa ommaounoi CdSe-scraBkm b MI s3cys

kpaitosol ®JI ZnSe Bimcyrniii (puc. 2, b), 1me morno 6

CBIOIYHUTH TMPO CYTTERY peslakcaliiio IpyXkHuIX medpopma-
mifi gid Takol TOBUIMHK BcTaBKku. OmHaK oOroBopioBa-
onii edperT 3cyBy ®JI He MOKHA 3BOOUTH TLABKH 10
BIUIMBY Halpy&KeHb. [Ipo 1e cBiaanTh Toil baxT, Mo mist
3paska 31 BcTapkowo 3.5 MII momiTHe HU3BKOYACTOTHE

smimenna LO-cdonona wa ~ 1.5 em™ !, Tozi 4K 1714 Tpbox

IHIIIX 3pa3KiB BOHO MPaKTUIHO HE BIAPISHAECTHCA Bl 6Y-
deproro ZnSe-mrapy.

Ha puc. 3 mokasano cnektpm KPC Gararomraposoi

CTPYKTYPH 31 BCTAaBKOIO HOMIHAJBHOK TOBIIHHOW 2.1
MII mra pisHEX eHepriii KBaHTa 30yMKYIOUOro CBITJIA.
IIpu 36ymKeHHI B OIIAHKY TPO30OPOCTH BCIX MIapiB

ctpykTypu (Fss = 2.41 eB, kpuBa a) peecTpyeThed
251.5 cM~! 3 HamIBIIIPHHOK ~
6.6 cm~!. Y cIexTpi mpoABIAEThLCA TAKOXK IHTEHCHBHA
ninisg LO-donona (v & 291.8 em™1) i ninia TO-donona
(v &~ 268.8 cu™1) GaAs-niaknanku. Curnany Bim ning-

o~
~

HOK BCTaBKH HE CIIOCTEPITAEMO depes 1XHI MaJIl TOBITHHI
MOPIBHAHO 31 cyMapHO0 ToBIHHOIO 6ydepHoTo, Hap’ep-
HEX 1 3aXUCHOTO ZnSe-1iapis.

Iura curyariia peasisyeTbed T 9ac PE3OHAHCHOTO
30yIKeHHA KBaAHTOBHX TOo4UoK (Fss = 2.54 eB, kpusa

b). ¥V mpoMy BHIAAKY CIOCTEPIraeMo MOMITHO 3CYHYTY
246.6 em~!. Taknit
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~

3CYB 1 pe3oHaHCHe macuaeHusa iInTeHcupHocTn KPC cBin-
YaTh IPO T€, WO B IBOMY BHUIAIKY CIEKTDP BH3HAYAECTHCA
PO3CIIOBaHHAM y ALIAHKAX BCTABOK.
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Puc. 3. Cnekrpu KPC 6araromaposoi crpykrypu

CdSe/ZnSe iz KT (mominansxa toBmuna CdSe-BcraBku —
2.1 MIMI, roBumza ZnSe Gap’epHoro mapy — 18 mM):
F.s 2.41 eB (xpuBa a) i FEag 2.54 eB (xpusBa b),
T =300 K.

b)
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Puc. 4. a) — cnekrpu pesonancaoro KPC rerepoctpykrypu

mwuan 5 MIIL. b) — cuekrp ®JI niel x rerepoctpykrypu. Ess

CdSe/ZnSe 3 ommaouHO0 CdSe-BCTaBKOIO HOMIHAJIBHOI TOB-
= 2.71 eB. Crpinkamu na crektpi @®JI (puc. b) nokasano

eHepriro kBaHTa 30ymKenHa pesoHarcaoro KPC (puc. a). T'= 300 K.
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BaszHaunmo, 1o aad 3paska b MII i3 mmpokowo cmy-
rofo ®.JI gwacrtora LO-domoHa BlA OIJIAHOK BCTABKH 3Mi-
HIOETBhCA TpPH Bapidllil eHeprii KBaHTa B MeKax €l
cmytn (puc. 4). e osnadae, 1mo 31 3MiHOIO YMOB pe3o-
nancy curdana KPC BusHavaeThcd pisHEME aHCAMOIAMI
KT.

SadikcoBaHa BIAMIHHICTE 9acTOT (HOHOHIB BIAIOBIIAE
TBepaoMy posamHOBl Cdy,Zng _,Se 3 midma30HOM 3MIHA T
Bix 0.16 mo 0.22 3a BiACYTHOCTH BILIMBY HANpPYKEHHdA i
edexry Koudaiimenty [5].

IV. OBTOBOPEHH?I PE3VYJIBTATIB

3 puc. 1 BumHO, MO IHTEHCHBHICTH Kpaiiool ®JI
ZnSe Gap’epHUX MIAPIB HEBEJIUKA TMOPIBHAHO 3 IHTEHCHB-
mictio BunpomiuioBaniga KT. Ieit dpakT cBigamTsh mpo
BUCOKY €(eKTHBHICTD IIPOIECY 3aXOIAeHHA (HoTo36Y-
mkennx Hoclis KT.

HagBHicTs acuMeTpil (BHCOKOEHEPIeTHIHOTO KpPHJIA)
cmyTn BunpomimoBarHa Big KT mpm xiMaaTHIR Temie-
paTypl HOB’d3aHa, OYEBUIHO, 3 HEBEJIUKHM BHECKOM B
®JI BunpominoBanta y 2D-mrapl — DIAHIN 31 3HHZKeE-
arM nopiBaano 3 KT BMictoMm kaamito. Ile mareepaxy-
€ThCA SHUKHEHHAM I[bOTO KPWJIA TIPHU 3HUKEHHI TeMIIe-
patypu, xkoau BHecoK y cmyry ®JI sig KT 1 2D-mapy
ctae mopipagaaauM. [lobiabine, mpn HEU3LKIE TeMmepa-
Typi (5K), K mpaBmio, crocTepiraeMo HU3BKOEHEpTe-
TUIHY acUMeTpio cMyru. [Ipm mpOMIKHUX TeMmIepaTy-
pax 1HKOJIM HABITh MPOABIAEThCA AyOJIeTHHI XapakTep
cvyru. OcranHill pakT MOXKHA TMOACHUTH BlI3HAYEHUM
Buiie icHyBauHaM q1Box THHiB KT (tumy A i B), mo ysro-
JZKYEThCA 3 HeomHOpiaHuM posimnperaam LO-dononHOL
miuil cektpa KPC. Anasmis dopmu LO-cmyru crekTpa,
orpumanoro mpu b K, mokasas, 1o 11 JificHO MOKHA PO3-
KJAaCTH Ha Bl KOMIIOHEHTH, TOB A3aHl 3 GIMOJAJILHIM
poszmomiom KT.

Sumenniennda iHTencusrocTr ®JI KT y 3paskax 3 omu-
HOYHOIO BCTABKOIO 31 301JIBITEHHAM 11 HOMIHAJBHOI TOB-
muan 1o 5 MII moxe 6yTm moB’sasaHe 3 pesakca-
€0 HaPyKeHb, VHACTIIOK MOABH AMCJIOKAINi 1 Tod-
KOBHUX HedeKTIB, AKl 3JaTHI BHCTYIATH B POJI HE3BU-
TIPOMIHIOBAJIBHIX KaHaJ lB pekoMbinamii. PaxkT pesak-
call MATBEPIKYETHCA PEIYIBTATAME OJHOYACHOTO J0-
cmmxenas crnekTpis KPC 1 sona-sommoi ®JI y ZnSe-
mapax (puc. 2). Copami, mpu TOBIIMHI BCTaBKH 3.5
MII criocTepexxyBanuii HU3bKOEHEPIETHYHUHN 3CYyB Yac-
Totn LO-doHOHa 1 30HA-30HHOL JOMIHECHIEHIN ZnSe-
IapiB MO0 BIAMOBIAHUX XapaKTEPUCTHK 6ydepHOTO
ZnSe-mrapy BKasye Ha HaABHICTH MPYXKHUX HAMPYZKEHD
postary ~ 1.5 kbap, Bukymukanux CdSe-scraBkoro. Bom-
HOYac, AKINO HadgBHa BcTaBKa b MII, 3cyB momoxenn
cvmyru KPC 1 ®©JI mpakTwvHO BIACYTHIHM, IO CBIAYHUTH
PO peJIAKCAIIo HAIPYT.

Inma curyarmmis peadisyeTbeda OJId OaraTollapoBHUX
CcTPYKTYp. Mada 3paska 3 HOMIHAJBHOIO TOBIIHHOIO
BcraBku 3.5 MIII soma-sonna cmyra ®JI ZnSe mapis
ICTOTHO 3MilIeHa B JOBTOXBHABLOBHI OIK MOPIBHAHO 31
cMmyToio 6ydepa, ogHak dacToTa (POHOHA MPH MHOMY B

MeKax MOMIJIKH BUMIPIB 30ITaeThbcs 13 9acToTOIO (ho-
Houa ZnSe 6ydeproro mapy. Tomy MOKHA IPUTYCTHTH,
1o crnoctepexkyBanmit 3cys cmyru ®JI nos’asanuii He 3
MEXaHITHUMHU HAPYXKEHHAME, & 3 YTBOPEHHAM XBOCTIB
rycTuHU cTaHiB yHacaigok npouecis Cd/Zn intepaudy-
31i. BigcyTHICTH 3MIHH TOJIOKEHHA 30HA-30HHOI CMYTH
®JI gia 6baraTonapoBol CTPYKTYPH 3 HOMIHAJIBHOIO TOB-
mmHofo BeTaBky 2.1 MIII, oueBmamo, 3yMoBJieHa octab-
JIEHHAM TpOIeciB 1HTepandy31l BHACTIAOK 3MEHIIEHHT
rpadieHTa KOHIEHTpAIll KaaMiio IpH 3MeHIIeHHI Horo
BMICTY y BIANOBLAHUX Imapax. BiACyTHICTBH 3CyBY dac-
Torn LO-dorona ZnSe B HaraTomapoBux CTPYKTypax
mopiBHAHO 3 OydepHuM ZnSe nrapoMm CBIIYIUTH PO Pe-
JIAKCAIlIo HAPYKEeHb y X cTpyKTypax. OnHaxk 1eit Bu-
CHOBOK CTOCYETHCA TIIBKH BEPXHIX IMaplB CTPYKTYPH.
Hiiicuo, BiacyTHICTh 3cyBy LO-donoHA crmocrepiraemo
JIUIIE TIPH 30YIKEHH] B IAHKY (pyHIaAMEHTAILHOTO 0~
rnHaHHEA ZnSe, KO 30HIYETHCA HEBEJIMKA KIJIBKICTH
BepxHIX mapiB. BomHowac npm 30ymIKeHHI B OIAAHKY
IPO3OPOCTH CTPYKTYPH (puc. 3, Kpusa a) dactora LO-
doHOHa 3MillleHa B HI3bKOGHEPT eTHIHHI OIK, O ToBO-
PUTH PO HAABHICTH HANIPYZKEHB PO3TATY B TVIHOIINX T1a-
pax cTpykrypu. Takum 9uHOM, HANpyKeHHA B Oararo-
IIApOBUX CTPYKTYpax HEOTHOPIAHI 3a TOBIUIMHOIO 1 1X
CIoCTEpPEXRYBaHA PeJIaKCallld ¥ BEPXHIX IIapax CTPYK-
TYpH ToB’d3aHa 31 30LABIIEHHAM KIJIBKOCTH Irapis. Ha
OCTaHHE BKa3ye MOpiBHAHHA pe3yiabrariB KPC mma on-
HOIIIAPOBUX 1 H6AraTolapoBUX CTPYKTYDP 3 HOMIHAJIBHOIO
toBiuHOW0O BeTaBku 3.5 MII (puc. 2, a i b).

[MpoanamizyiiMo pe3yabTaTu, MO CTOCYIOTHCS 3MIHK
qactotn LO-donoHa mpm pesoHaHCHOMY 30yIKEHHI B
MekKaxX BUCOKOEHEPIETHIHOTO KPUAa CMYTH BHIIPOMIHIO-
Baaa KT spaska b MIII (puc. 4, b). Buime 6yso 3a-
3HAYEHO, 10 HU3bKOEHEPTeTHYHE TOJIOKEHHA MaKCH-
MyMYy 1 PO3IIHPEHHs OCTAHHLOI, MOPIBHAHO 31 3pasKoM
3.5 MU, now’azane 31 30abiterrEaM posmipie KT Ta
BMICTY B HHX KaJMIIO 1 depes 1e 30LIBIIEHHAM 1X (JIio-
kTyamifi. [Ipm KoKHOMY BapigdHTl 30yIKEeHHA ITACHIIIO-
eThcda curuas Big toro auncambmaio KT, mag gxoro pe-
aJII3yIOThCAd HafOLIBIN COPHATINBL YMOBH PE30HAHCY.
Bzarasi kaxydu, HAa eKCOEPUMEHTAJbHI 3HAYCHHA Tac-
tor it LO-doHOHIB MOKYTH BIIMBATH KBaHTOBO-
posMipHIit edekT, MexXaHIUHI HaIPY:KeHHA Ta 3MIHA
xoumenTpami Cd. KsarToBo-posmipaumit edekt moxe
3YMOBJTIOBATH HU3bKOeHepreTwdHuii 3cys dacroru LO-
donona. MexaHidHl HaNpyKeHHdA TOBHHHI 3CyBaTH JIi-
uilo LO-doHOHA y HU3bKOEHepTeTUYHU{l 61K y BUIAIKY
pPO3TATY 1 BUCOKOEHEPTeTUIHUH — MpU HANPYKEHHIX
CTHUCKY. 3 POCTOM KOHIEHTPAIN] KAJAMIIO Y TBEPAOMY PO3-
amal Cd,Zny _,Se gactora LO-doHoHA 3cyBaeThcd B HI-
3bKOEHEPreTHIHNII HIK.

IIpoBeneni omuKE MoXKJIHBOI 3MiaENM wactoTn LO-
doHOHa 3a paxyHOK YCIX yKazaHHX (aKTopiB IMOKa-
3aJI, 10 BU3HAYAJIBHAM YUHHUKOM 3MiHN dactoTu LO-
doHOHA y HaNOMY BHUMAIKY € 3MIHA KOMIOHEHTHOTO
ckaagy KT. Ile miarBepmxyeTbca TuM HakToM, IO
PISHHUIA V BEJMINHI PO3IVIAHYTHUX KBAHTIB 30YIKEHH
(2.54 eB i 2.497 eB) 6;m3bKa 10 BEeIMYNHA 3MIHU 1H-
putu 3aboponenol 30HN TBepaoro posunny Cd,Zng_,Se,
axnio kommoreHTHI# ckaan KT susnadenmit 3a gactoT-
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HuM mostokeHHaM Jiall LO-doroHa.

Taxmm 9uHOM, ¥ HOCAIIKEHIE cHCTEeMI MPOIEC 1HTEp-
nmysil IpUBOANTE AK OO0 BUHUKHEHHA XBOCTIB I'YCTHHH
craHiB y ZnSe-6ap’epi, tak 1 go 3miau ckiaany KT. Bu-
SBOM OCTAHHBOTO € ONTUIHUH POHOH TBEPIOTO POIUUHY

Cdz7Zni_,Se y crmekTpax KOMOIHAIIHOIO PO3CIIOBAHHA
ceitTiaa. [lokazano, mo 3sMifHa KoMmoHeHTHOro ckaamxy KT
€ BU3HAYAJbHUM YHHHUKOM V 3CYBl TTOJIOKEHH:A JIIHIL
KPC npw smiHl KBaHTIB 30VIKEHHA Y CMY31 BHIPOMI-
moBanHda KT.
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COMPONENT INTERMIXING AND STRAIN EFFECTS
IN CdSe/ZnSe QUANTUM DOTS

V. V. Strelchuk', M. Ya. Valakh', E. F. Venger!, Yu. G. Sadofyev?, N. O. Korsunska', G. N. Semenova',
L. V. Borkovskal, M. V. Vuychik!
! Institute of Semiconductor Physics NASU, Kyiv, 03028, Ukraine
2P.N. Lebedev Physical Institute RAS, Moscow, 117927, Russia

The CdSe/ZnSe structures with quantum dots (QD) were investigated using the photoluminescence and Raman
scattering at the resonant band-to-band excitation of ZnSe. The presence of mechanical strain in ZnSe barrier layers
and formation of density of states tails for multistacks was shown. The experimentally observed inhomogenous

broadening of the emission band of quantum dots maintains the existence of fluctuations of the composition.
Is has been shown that the change of QD’s composition is a factor that determines the shift of Raman peak
at the variation of energy excitation within the emission band of QD’s. The strain in multistack structures is
inhomogenous over its thickness and the strain relaxation in top layers of the structure may be due to increase in

the number of layers.
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