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KBanrosi touku ZnSe Ha miakmagkax GaAs (100), suporueni merogom VPE, oxapaktepu3oBaHi Ha mMifcTaBi
JaHUX, OTPUMaHUX 3a JJOIIOMOTOK) CKaHYKUYOTO EJIEKTPOHHOIO MIKPOCKOIA, PEHTIeHOIU(PAKLiOHOTO aHami3y Ta
(doromominecieHIii. Y KBaHTOBUX TOodYkax ZNSe 3 ypaxyBaHHAM OIMOJAIBFHOTO PO3IMOILUTY HAHOKPHUCTANB 3a

po3MipaMH TP BHCOKMX DIBHAX 30yKEHHS

criocrepiraBcs

ebekT cmekTpaigbHOol audys3ii 1 cmyra

(boTomoMiHeCHEHITii 3 Ayynp. = 438 HM, 00yMOBJIeHa OieKCUTOHAMH Y HaHOKpHUCTanax pagiycom 3,5 + 4,0 um.
Karo4oBi ciioBa: KBaHTOBI TOYKH, HAHOKPUCTAH, Oi1eKCUTOHH, (OTOTFOMIiHECTICHIis, ZNSe.

Cmamms nocmynuna oo pedakyii 15.06.2010; npuiinama oo opyxy 15.09.2010.

B ocraHHI pOKHM BIIACTMBOCTI CHJIBHO 30YIKEHHX
KBaHTOBOPO3MIpDHUX CTPYKTyp Ha 0a3i cmoiyk A,Bg
NpUBEPTAIOTh 1O cebe yBary 0aratboX JIOCIIJTHUKIB,
OCKIJIBKH IIi MaTepiaid € JOBOJI MEePCIEKTUBHUMHE IS
noOyJOBH HOBOTO IIOKONIHHSA ©(EKTUBHUX JIa3ePHHUX
JUKepell BUIPOMIHIOBAHHSA B 3€JICHO-CHHIA YaCTHHI
cektpy. Tak B [1] MOBiZOMISIIOCH, MO HANpYyKeHA
HAMBIpPOBigHUKOBa Haarparta ZnCdSe/ZnSe Gyma
BUKOPDHCTaHa B SIKOCTI AKTHBHOTO CEpeIOBHINA IS
no0y/I0BH Jla3epa 3 eJIeKTPOHHO-IIPOMEHEBOI0 HAKaYKOIO

B CHHIM  4YacTHHI  CHEKTPy  BHIPOMIHIOBaHHSA
(Asunp ~484 M, T =300K, eHepris enekTpoHiB ~
50 keB). Iloganplue BIOCKOHAICHHS XapaKTEPUCTHK

Takoi Ja3zepHoi cuctemu Oyno posrisiayto B [2]. Ha
KBaHTOBOPO3MipHiit cTpyktypi CdSe/ZnSe [3] 6Oyino

moOyJOBaHO Jla3ep B 3CNCHIM YacTHHI  CIIEKTPY
BUIIPOMIHIOBAaHHS, JI€¢ TaKOX OyJlO BHKOPUCTAHO
€IIeKTPOHHO-TIPOMEHEBY ~ HAKauKy  (Agump, ~535 HM,

T =300 K, eneprist exextponis ~ 3,7 keB). Ha 6asi
crpyktypu  ZnSe/BeCdSe 3 GararoumcenbsHHMHU
KBAaHTOBMUMH simamu [4] Oyino oTpumaHo Jlasep 3
ONTHYHOIO HAaKaykoro iMmyiabcHUM Nj Ja3epom
(Asunp ~ 460 HM, T=80K, oporoBa I'yCTHHA
notyxHocti Hakauku 40 kBr/cm?). Jlasepn 3 ONTHYHOIO
HAKAYKOK B 3€JICHO-CHHIH  YacTHHI  CIEKTPY
BUNIPOMIHIOBaHHs Oynm moOymoBaHi Ha 0a3i Haarpar
ZnSSe/ZnCdSe, BeZnSe/ZnSe [5,6]; 3 ernekTpoHHO-
NPOMEHEBOKO HAKAYKOK) B CHHI YacTHHI CHEKTpY
BUIIPOMIHIOBaHHS Ha 0a3i KBAaHTOBOPO3MIpHUX CTPYKTYP
ZnSe/lZnMgSSe  [7], a B 3eneHid  YacTHHI
CdzZnSe/ZnMgSSe [8]. st BJIOCKOHAJICHI
XapaKTepUCTHK OCTAHHBOI JIa3epHOi CTPYKTYypH KBaHTOBI
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AMH B Hid Oyiam Hacuueni 10 akTHBHMMHU IIapaMu
kBaHtoBux Touok (KT) CdSe. Ile mano MOXIHUBiCTH pU
T=300K orpumaTh 3Ha4YCHHS IMITYJIGCHOI ONTHYHOI
IIOTYKHOCT] BHNIPOMiHIOBaHHA 10 12 BT (Ayym, ~ 542 HM,
eHeprisi enektpoHiB ~23keB) 3 omHOro TOpIN
pe3oHaTOopa MpPH PEKOPIHO BHUCOKIH EPEKTHBHOCTI ~
85%. VYV 3B'sA3Ky 3 LUM JOCSATHEHHSM II€BHY YBary
MPUBEPTAIOTh 70 cebe NMUTaHHS OB’ s3aHi 3 BUBYCHHIM
ontuuHux Buactuocred KT He tinekm CdSe, ane i
ZNnSe, OCKIIbKK BOHHM TaK0X MOXYTb OyTH BHKOPHCTaHI
B MOJIOHMX Na3epHUX cuctemax. [Ipu npomy, sKmo OyTu
BiZIBEpTUMH, Tpeba MiAKPECTUTH TOH (DaKT, IO ONTHUYHI
BiactuBocTi KT ZnSe npu BHCOKHX PIiBHAX 30yMKCHHS
NOTPeOyIOTh PETENBHOTO JOCIHIIKEHHS, OCKUIBKH BOHHU
BHUBYEHI 3HAYHO MeHIe, HiX moxiOHi BiactuBocti KT
CdSe.

Hani nonepennix mocmimpkeds [9,10] cBimyats mpo
Te, mo wMerogoM VPE, a Takox MoangikoBaHIM
meromom PAVPE (photo — assisted VPE) na 6asi
3'emHanb ZnS,Sey., Ha migkinaakax GaAs (100) moxna
OTPHMATH BCi BUIHM KBAaHTOBOPO3MIPHHUX CTPYKTYp. Kpim
TOTO, 3aBIISKH Tpollecam camoopranizamii metogom VPE
Ha oxmii miakmaaui GaAs (100) orpumano KT ZnSe 3
6iMOIaIBPHUM PO3IMOILTOM 3a po3MipaMu: MasieHbki KT y
BUTIISII KYJBOK MaroTh pamiycu 3,5+ 4,0 HM, B Toif 4ac
SK BENUKI KyJIbKH MalTh pamiyc 36,6 +41,2um [10].
Buxonsun 3 Toro, mo OOPOBCHKHI paiiyc BLIBHOTO
ekciToHa B 06’ emHOMY ZNSe nopisHioe ~ 50 A, orpumani
3pa3KH € YHIKaJbHUMH, OCKUIBKH Ial0Th MOXIIMBICTH
MOPiBHATH MOBEIHKY HOCIiB 3apsiy B CyOEKCUTOHHHX Ta
CYIEpEeKCUTOHHUX 3a 00’ emoM HaHokpuctamax (HK)
ZnSe. HasBHicts GimomansHoro posmnoainy KT ZnSe 3a
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Puc. 1. Eromonis HopmoBanux crekTpiB @JI mpu T =
77 K HK y Burnmsani KT ZnSe min miero moctiitHOTO
crabkoro 30ymxenHa He-Cd masepom, Ay, = 325
HM, Ligyp ~ 4 10" kB/cM®-c — a (Ha BeTaBIi hparMeHT
MOpQoOJIOTil  MOBEPXHi  JOCIIKYBAHOTO  3pa3Ka);
KBa3iMOCTIHHOTO cIabKoCc(hOKYCOBAaHOTO 30YKEHHS
No- nasepoM, Agum, = 337,1 M, Lgyp ~ 10% kelem? ¢
— 6 (ma BcraBHi pe3ynbTaT ampoKCHMarii JHHil
BimouTTs (111) B criekTpax peHTreHoAu(MPaKIiHHOTO
anamizy HK ZnSe nBoma raBcianamMu 00yMOBICHUMU
Benukum (@) Ta manenskum (b) 3a posmipom KT
ZnSe); KBasimocTiHOrO J100pe  CPOKYyCOBAHOTO
30ymkeHHs] No- nmazepoM, Agym, = 337,1 HM, Ligym ~
10® kB/cmM®c — B (Ha BeTaBui momylorapudMidHa
3aJIeKHICTh mapaMeTpa acumetpii & cmyru @JI M Bix
Ly, HOPMOBAHOTO HA BEIHYMHY Ligyn 10%°
kelem?c); M, B, B — cmyru ®JI oGymoBieHi
masneHpkumu (M) Ta Benmukumu (B) 3a posmipom KT
ZnSe, a takox Oiexcuronamu (B) BigmosimHo; 1, 2, 3
— cumerpuuHi Ta 1 — acCHMETpUUHMIA raBCiaH, AKHMH
MOJKHa TPOBECTH aNpPOKCHMAINIO BiAMOBIAHUX CMYT
®JI: M (1 1a 1); B (2); b (3); 6 — HamiBmmpuHa Ta &
— mapaMmerp acuMeTpii rasciany 1.

po3mipamu Oylio JTOBEIEHO Ha MiJACTaBi KOMI FOTEPHOTO
aHamizy 00 eMHHUX 300pakeHp MoOp(OIOTii IMOBEpXHIi
3pa3KiB  OTPUMAHHUX 3a JOMOMOTOK  CKaHYHYOl
eNEeKTPOHHOT Mikpockomii ((pparmeHT Takoi mOBepXHi
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HaBeJIeHO Ha BCTaBIl puc. 1a). Posmip KT BusnauaBcs 3a
metonukoro Illeppepa Ha miacTaBi aHamizy JIaHUX
TUQpakmifHUX peHTreHorpaM. bymo 3'scoBaHo, 110
TUQpaKIidHl MKW BiZOWTTSA Big KpUCTaIorpapiqHuX
mwromuH (111), (220), (311) kybiunoi moaudikaiii ZnSe
MOXXYTh OyTH PO3KJIaJieHi Ha JBi KOMIIOHEHTH (LIMPOKY
Ta BY3bKYy), SIKi B CBOIO Yepry, BiJMOBIiTAIOTh TOMY 3K
camoMy KyTy nmudpakmii. Tak ©Ha BcraBmi pwuc. 10
HaBeJICHO TPHKIAJ PO3KIAJCHHA TU(PaKLiHHOrO IIiKa
(111) wna nmBa TtaBciaHa. CHOCTEpEeKEHHS TaKHX
KOMIIOHEHT JJIsI KOXKHOTO MU PaKIiHHOTO MKy O03HaJae,
mo Ha oxmii migkimammi GaAs (100) cmiBicHyroTh aBa
pisaux Habopa HK. IHmmmu cioBamu, ¢yHKIisn
posmoainy mo posmipam HK ZnSe e 6imomanbHOIO 3
JIBOMa JIOCUTH PI3HUMH XapaKTepPHUMH pO3MipamH, sKi B
CBOIO dUepry 1 OOyMOBIIOIOTH IIUPHUHY BIAMIOBITHUX
raBcianiB. [lami Oymemo BBaxaTwm, mo Habip HK 3
MEHIIUM pO3MipoM € M KOMIIOHEHTa, a 3 OUTbIIHM —
B xoMmmoHenTa BiIIIOB1IHO. Crektpu
¢doromrominecuennii  (@JI) HK  30ymkeni mgiero
nocriitHoro crmabkoro BumpomintoBanus He — Cd mazepa
(Asunp=325HM) TakoX CBiYaTP TNpPO  HAABHICTH
6iMmonanbHoro posmnoaity KT ZnSe 3a po3mipamu
(puc. la), ockimpkn BOHHM J0Ope TIOMUIAIOTBCS Ha
CKJIAaOBI Yy BHIVIAAI JABOX CHMETPHYHUX TaBCiaHiB!
KOPOTKOXBHIIBOBHH 3 Agym, =435 HM (cmyra ®JI Bin
M KOMIIOHEHTH) Ta JOBTOXBUIBOBHH 3 Ay = 444 HM
(emyra  ®JI  Big B xomnonenTu).  IHTerpambhi
inTeHCHBHOCTI 1uX cmyr @OJI chiBBiZHOCATBCS MIiX
cobor0 sk 1 00'emm aBox BignoBimHmx HaOopie HK,
T00T0 M KOoMmoHeHTa HK ZnSe e mominyrowa. Kpim
TOTO, TOJIOKeHHS MakcumymiB cmyr DJI Bim M Ta
B xoMmoHeHT 100pe Y3TOMKYEThCS 3 TEOPETUUHUMHU
pO3paxyHKaMH MIOA0 €HepTii eKCUTOHHOI MiINHN B M Ta
B kommonentax HK ZnSe 3 ypaxyBaHHs X po3mipiB
[10]. Tyr Tpeba migkpecautd i Te, MO OGiMOIATBHUIA
posmoain KT ZnSe 3a po3MipamMu HE € AWBOBIIKHHM
(hakTOoM, OCKITBKM TOHIOHE Mae Micme 1 TIpH IHIITUX
meronax cuuresy HK ZnSe[11,12].

Tenep 3ocepennMo yBary Ha 3MiHaX B crekTpax @JI
KT ZnSe, mo BinOyBaroTbcs TPH BHCOKHX PIiBHIX
30y/keHHS. B sKOCTI mkepena ONTHYHOTO 30YMKCHHS
MH  BUKOpUCTOBYBamU Np-nasep (Awump = 337,1HM) 3
JIOBKUHOIO 1MITYJIBCiB 10°¢ Ta wacrororo [IOBTOPEHHS
100 I'u. [nst Hamioro BUMAAKy Take 30y DKEHHS MOXKHA
BBAXAaTH  KBa3ilOCTIHHMM, OCKUIBKM  BHUKOPHCTaHI
IMIYJIbCH 332 CBO€IO0 JIOBKHHOK OyJIM JIOCTaTHBHO
BEIMKMMHU Y IOpIBHSAHHI 3 ycCiMa BiJOMHMH YaCOBHMH
XapaKTepUCTUKaMH [Jisl HEBPIBHOBaXeHHWX €-h map B
CHCTEMI TaKOro MPSMO30HHOTO HAIIBIIPOBIIHUKA SK
ZnSe. 3a IOMOMOTOI HEUTPaJbHHUX CBITIOQINBTPIB Ta
cucteMd (DOKYCHpOBKU (miaMeTp CBITOBOI IUIIMH B
yMOBaX clab0oCOKyCOBAaHOTO 30YIKCHHS TOPIBHIOBAB ~
10° Mk, B TOH ke dac mpH 100pe C(OKYCOBAaHOMY
30yIKeHHI BiH OyB ~ 10? Mk ) IHTCHCHBHICTH OIITHYHOTO
30ymxeHHS (l.6y5,) MOXHA OyJI0O 3MiHIOBATH Ha JEKilbKa
nopsakie  (Bix 10® kplem®c gm0 10%° KB/CMZ'C).
BumiproBansHuit KOMIT' FOTepU30BaHHUN KOMILIEKC
3a0e3meuyBaB IUPPOBY PEECTPAIiI0 JAaHUX B PEKUMI
46U (oToHiB, pu LbOMY IHTCHCUBHICTb
BunpominioBanuss @JI mpoBoamaM B yMOBax, KOJIK
IMITyJIC ONTHYHOTO 30YMKECHHS IOCSTaB MaKCHUMyMY.
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O06pobKa eKCIepIMEHTAIBHIX Pe3yNbTaTiB POBOANIACS
3 ypaxyBaHHSM TOTO, 10 HAKOMHMYEHi JaHi BiAMOBiAamu
TaKAM  IMITyTbcaM  30YIDKEHHS, AaMIUNTYOH  SKHX
BiZpi3HSAJIACh HA BETMYUHY He OunbIe HiX = 5%.

Ha puc. 1a ta puc. 16 HaBeaeHi TumnoBi cuektpu OJI
HK ZnSe mpu aBox tumax 30yKEHHS IIOCTIHHOTO
crabkoro He — Cd nazepoM (Lysym ~ 4.10" xelem?-c) Ta
KBa3imocTiHOTO cIabko cdokycoBaHoro 30ymxeHHS N
— n1a3epoM (Ligy ~ 10% xe/cm?-¢). Ha nmepuumii morusix i
cnektpu @DJI BUrIAAaIOTh TOAIOHMMH: BOHH MAalOTh
cmyru ®@JI obGymoBneni M ta B kommonentamun HK
ZnSe. I1pu nocTiiiHOMY 30y)KEHHI MiKOBI iHTEHCHUBHOCTI
X cmyr @JI cmabko 3MiHIOIOTHCS Bifl 3pa3ka JI0 3pasKy.
IIpy mpoMy TakoXX cIa0KO 3MIHIOETHCA IIOJIOKEHHS
HeHTpy mika M cmyru, Tomi AK Uil cMyrn B Taka
3aKOHOMIPHICTh HE NpOCTeXyeThes. Lle, B cBoro uepry,
MOJKe OyTH OB’ s3aHO 3 OUTBIIIOI0 PO30IKHICTIO BETHKUX
KyJIBOK 3a po3mipamu. [IpuiimMaroun 10 BimoMa CIIaOKy
3aJIEXKHICTh MOJIOKEHHS HEHTPY MKy M cMyIH Bifl |ygynx
MOXKHa 3B's3aTH 11 3 HEBEIHKOK  PO30IKHICTIO
MaJleHbKUX KyJNbOK 3a po3mipamu. Ilpu 1pomy
3aCIIyTOBY€ Ha yBary Toi ¢akt, Mo J0JaTKOBI CMYTH, sKi
MokHa Oymo © moB's3aTM 3 HEOAHOPITHICTIO
JIOCITIDKYBAHHMX 3pa3KiB MM HE BUSIBHIIM; BOHH TaKOX HE
3’ ABJISUTUCH TIPH 3MiHI MOJIOKEHHA 30y/DKYI0UO01 IIIISIMH.

Hespaxaroun Ha momiOHicTh  cmekTpiB  DJI
HaBelIeHUX Ha puc. la Ta puc. 16, Mk HUMU € BelnKa
PI3HHUI: TIPH KBa3imocTiiiHOMY 30y/keHi cmyra M crae
acumerpuuHoro, a crnekrtp PJI npm Takomy 30ymKeHi
HOMIISIEThCA Ha aCUMETPUYHUM TaBciad At cMyrd M ta
3aBXAM CcUMeTpuyHHUA i cmyrd B. Kpim Toro,
napamerp acumetpii & (0< 8 <1) 3amexuth Bifl lysyu: O
3MCHIIYETBCA NPU CIAOKUX JIa3epHUX IMITyJIbCax Ta
HaOIMKAETHCS JI0 HACHYCHHS TIPH iIHTCHCUBHUX (BCTaBKa
puc. 18). Kpim Toro, crmiBBigHOMIEHHS MiX cMyramu M
Ta B 3MiHIOCTECA IpH 30UIBIIEHH] |6y, BKasyoun Ha
BiJTHOCHE 301MbIIEHHS] IHTEHCUBHOCTI BUIIPOMIHIOBAHHS
cMyru B 3 ogHOYacHMM 3MEHIICHHSM IHTEHCHBHOCTI
«OnmakutHOTO» Twieda cmyru M. Ile siBumie moxe Oytu
MOB's13aHO 3 e(eKTOM CHeKTpaibHOI Iudy3ii, Xoda
cnenuivHi (PaKTOPH MO0 TOBEPXHEBOI PEKOMOiHAIIIT
TYT TaKOX MOXYTh cHpanpboByBatu. Hamamo momaTkoBi
apryMEHTH, II0 BCTAHOBIIOIOTH 3B’SI30K MK e(hEeKTOM
CHEKTpaibHOI TU(Y3ii Ta 3apEeECTPOBAHUM SIBHIICM.
JliarHOCTHKa JOCHIIKEHUX 3pa3KiB METOJIOM CKaHYIOUO1
€JIeKTPOHHOI MIKPOCKOMii BKazye Ha Te, IO Halii
00’exTH € TUTiBKaMHM 3 IiasHO ymakoBanuMu HK, a He
okpemumu HK chopmoBannmu va miakmamni GaAs(100).
[pu wmpomy, HK Benmmkux po3MmipiB 3HaXOIATHCS B
OTOYECHHI MaJICHPKHX, 32 pO3MIpaMH Ha IOPSIOK
MeHImUMHA. ToMy Tipy 3HAYHIA IHTEHCUBHOCTI 30y IXKCHHS
Ma€ MicIle BeJTMKa IMOBIPHICTH TOTO, o 30ymkeHnit HK
MaJIeHbKOro po3Mmipy Mae koHTakT 3 HK Bemukoro
po3Mipy Ta mepenae oMy eHeprito 30ymkeHHs. [HmuMu
C7OBaMH, TpH 30imbIeHHI |5y, €h mapu OymyTs
Mirpysatu Big manerpkoro HK o Benukoro, mo B cBOiO
yepry OOYMOBJIOE acUMETpU4YHiCTh M cMyrn Ta
30UTbIIeHHS iHTeHCUBHOCTI B cmyru. [loaibna mirparris
MOK€ MaTH Miclle HaBiTb B TOMY BHIIAJKy, KOJHU
S—30Ha B MayseHbkuXx HK moBHICTIO He 3amoBHEHA.
[lixBuIIeHHS TeMIlepaTypy NPUBOAUTH O THX K CAMHUX
edextiB: M cmyra ®JI ctae OiMBII acCHMETPUYHOIO 3a
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paxyHOK 3HIDKEHHS IHTEHCHBHOCTI ii “OmaxuTHOI”
YaCTHHHM,; BOJHOYAC 3pPOCTA€ BiTHOCHA IHTEHCHBHICTh
Bcemyrn ®JI. Le mae mimcraBy CTBEpIKYBaTd, IO
MiJBUIICHHS  TEMIepaTypy  JOMOMAara€e  I0J0JaTH
TOBEPXHEBUH eHepreTHIHH Oap’ ep, sakwuii icHye mixk HK
B CTPYKTypax 3 IIUIBHOIO YIAKOBKOIO 1 CIIPHSE
MPOCTOPOBOi Mirpamii eHeprii 30ymkeHHs. Mirpamis
MOJKe TIOYMHATHCS 3 HaHWK4Yoro cTany S-30HM HK ZnSe
ab0 3 HacTymHOTo 30Yy/DKEHOTO CTaHy p-30HH,
3aMOBHEHHS SKOTO (OCOOJIMBO MPH MiJABUIICHUX PIBHAX
30yIKEHHS) MOKe OyTH HE HYJIbOBUM HaBITh B BHIIAIKY
BiZICYTHOCTi HACHUEHHS HAIlHIKIOTO PiBHS.

Hacuuenns napamerpa O i3 30UIBIIEHHAM |ygy5, HE
CBIIYUTH TpO CTabimi3alio MpoIecy CIeKTPaIbHOI
andysii. binem Toro, 36inbmeHHA gy TpH 100pe
c(OKYCOBaHOMY BUIIPOMIHIOBaHHI N,-nmazepa
00yMOBITIOE CYTTEBY 3MiHY (opmu cnekTpiB DJI, a came
nosiBy HOBO1 cmyru @JI, mo3HaueHo0 Hamu sik cMmyra b
Ha puc. 1B 3 Ay, =438 HM. ng aHamisy OTpUMaHUX
pe3yibTaTiB MM BHKOPHUCTOBYIOUM METOJA HaHMEHIINX
KBaZpaTiB po3ianu oTpuMmadi crnektpu PJI Ha Tpu
iHauBinyaabpHi raBcianu: nBa cumerpuuni (s B ta B
CMyru) Ta OAWH acuMeTpwunuit (mas cmyru M),
BU3HAYWBIIM TapameTp O Uil HBOTO BiAMOBITHHUI
HacudeHoMy cTaHy. Ockineku cMmyra b Haiikpame
peecTpyBasiacsi TpH BHCOKMX PIiBHAX 30y/DKEHHS, TO
BIINOBIIHY TMpolenypy Oyllo oOpraHi3oBaHO IIpH
HalfOiNbII BHMCOKMX 3HAUEHHAX |ygyp 1 TOTIM Oyso
HPOJIOBKEHO 13 3MEHIIEHHAM |67, 10 THX 3HaUY€HB, KON
cmyra b Oyma ngyxe ManeHbKOIO Ta IPaKTHIHO
HETIOMITHOI0. 3pO3yMiJio, IO pe3yiabTaTH OOpOOKH
JIAHUX 3aJIe)KaTh BiJl TOYATKOBUX 3HAYCHb BUKOPUCTAHUX

n IM,E,B

1

0,1

0,01

0.01

0.1
10 T sy

Puc. 2. Jlorapudmivuna 3aexHICTh 1HTEHCHBHOCTI
emyr M (1,2), B(3), B(4) ®JI HK ZnSe y surmsiai KT
npu T = 77 K Bix norapu¢my iHTEHCHBHOCTI PiBHS
KBaszinoctiiHoro 30ymxeHHs Ny-nmazepom. 3HadeHHS
napamerpis  y™"®, mo mapenmemi, Bu3HaueHo 3
ypaxyBaHHAM HOPMYBaHHS L6y, Ha BENUUHMHY Ligy
10% kpleM-c. ExcniepuMeHTaNbHI TOYKH HaBEICHI
BUTIISII  TEeMHHX KBaJpaTiB, CYIUIBHI JiHIT
pe3ysbTaT anpoKcuMarii eKCIIepUMEHTAIBHUX TaHHX.
3anexHicTh iHTeHCHMBHOCTI M cmyrm @JI Oyna
anpoKCcHMOBaHa jBoMa JiHisMu (1 — npu Manux Ta 2
— NIpH BEIHKHX DIBHAX 306ymKeHHs) i3 pisHumu ",
o maiu 3HadenHs 0,75 ta 0,68 BigmoBigHO.

y
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nmapametpiB. s crabimizamii pe3ynbTaTiB 3HAYCHHS
BUKOPUCTAHUX TIApaMeTpiB OTPHUMAaHUX MpH OiIbII
BHUCOKOMY piBHI 30Yy/DKCHHS BHKOPHCTOBYBAlIHCS SIK
MOYATKOBI 3HAYEHHSA JUI1 HACTYITHOTO KpPOKy. Takum

YUHOM OyJI0 OTPHMAaHO 3aJIC)KHOCTI IHTEHCHBHOCTI
M BB

BUNpoMiHrOBaHHs (| sunp

) wis M, B ta b cmyr ®JI Bin

PIBHS ONTHYHOrO 30Yy/DKEHHS, 1[0 HaBeACHI Ha puc. 2.
Tpeba migKpecIuTH TOH (akT, MO CTYINCHEBa 3aJCKHICTh
| MBE _|9

Buay . Sovome  HA€ nobpe CHiBNAmiHHA 3

eKCIIePUMEHTAIbHUMHU JaHUMH. 3arajbHi 0COOJMBOCTI

OTPHUMAaHUX 3aJIS)KHOCTEH MOJISTAIOTh B HACTYITHOMY:
cmyru M Ta B e cy6miniiimnmun (YMP<1) y
BCHOMY JliaNia30Hi BUKOPUCTAHHS 3HAYEHD |61,
3MiHa mapameTpa Yy 10 MEHILOro 3HaueHHs (Bix
yM =0,75 no yM =0,68) nos’s3anHa 3 mosBo b
cmyru B criektpax @JI Ta HacnyeHHAM napaMeTpa
acumeTpii § amst M cmyrH;
IHTCHCUBHICTh BUIIPOMIHIOBaHHS b cMyTH 3pocTae
BIJIMOBIAHO 70 3aKOHY HAOIMKEHOMY 7O
kBagpatuaHoro (y° ~ 1,92).

IIpakTUIHO KBagpaTUYHA 3aJIe)KHICTh IHTEHCHBHOCTI
BunpomiHioBanHd b cmyrn @JI Bixm iHTEHCHBHOCTI
ONTUYHOTO 30Y/KEHHS CBIAYITH MPO Te€, M0 MU MAaEMO
CIpaBy 3 BUIIPOMIiHIOBaHHSAM, OOYMOBJIEHHM JBoMa €-h
mapamu, ToOTO OiekcuroHamu. {1 MyNBTHEKCHUTOHHA
cmyra @JI BUHNKA€E y BUIIAKY 3alIOBHCHHS 30H HOCISIMHU

3apsany. BiaMiueHe BigxuaeHHs BiJl TOYHOI KBaAPATUIHOT
3aJIeXKHOCTI MOKe OyTH O0yMOBIEHO mepexomamu €-h
map MK KoHTakTytounmu HK B OIiTBHO ymakoBaHii
wiiBLi Ta 3 Oe3BHUMpOMiHIOBAIEHUM OjKe-TpolecoM B
cepeauHi inamBixyanbHOi KT. 3po0iieHO OIiHKY eHeprii
3B's13Ky OieKCHUTOHIB A B mpocTopoBo obOmexeHnx HK
ZnSe. 3po3ymino, mo mmpoki cmyru ®JI yckiIaaHIoI0Th
TOYHE BU3HAYCHHS A, TOMYy Halla OIliHKa 0a3yeTbcs Ha
pi3HHUII MK ToyokeHHsSM meHTpiB M ta b cmyr @JI.
Buxoasun i3 3HaueHHs IIi€l PI3HHIN Ta 3HEBAXKAIOUU
MOJKITUBOIO 3aJIeKHICTIO BETMYMHU €HEPTii 3B’ A3Ky HJIs
€KCUTOHHOI MOJIEKYJIH B Jialla30Hi pPO3MipiB KBAaHTOBUX
touok 3,5+ 4,0HM, MH MOXEMO CTBEpUKYBaTH, IO
3HaueHHs A aus OiekcuroniB B KT ZnSe moxe Oytn
oubl, Hik 23 MeB.

Tpeba BigmiTHTH TOW (akT, MO NPU OYIdb SKHUX
3HAYCHHSIX IHTCHCHBHOCTI ONTHYHOTO 30Yy/DKECHHS HE
BUSBJICHO HISIKHX 3MIiH B «4EpBOHOMY» Imiedi B cmyru
@®JI. Ile Moke 3HAYUTH TITBKH T€, IO B yMOBaX
CTa0KOT0 TPOCTOPOBOTO OOMEKEHHS B BEIUKHAX 32
posmipamu HK ZNSe ekCHUTOHHI MOJICKYJIH HE CTiHKi,
tomy crektpu DJI Benmmkux HK 00yMOBIIOIOTH TiNmbKU
BUTbHI ekcuToHH. Came 301bIIeHHS! CHUJI KYJOHIBCHKOTO
NPUTSATHEHHS B CYTTEBO OOMekeHHX 3a po3mipamu HK
ZnSe moxe npuBecTH A0 nosisu b cmyru ®JI.
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Photoluminescence Quantum Dots ZnSe
at High Excitation Leve
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This paper reports the application of scanning electron microscopy, x-ray diffraction and photoluminescence
techniques for characterization of ZnSe quantum dots on GaAs (100) substrate grown by VPE. In ZnSe quantum dots
with a bimodal size distribution of nanocrystals grown at high excitation level has been discover the phenomenon of
spectral diffusion and PL band (A, = 438 nm), that is biexcitous in nanocrystals with 3,5 + 4,0 nm radius.

Key words: quantum dots, nanocrystais, biexciton, photoluminescence, ZnSe.
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