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OIITUYECKUE SABJIEHUSA B CTYIIEHUATBIX InGaAs/AlGaAs 1 TYHHEJIBHO-
CBA3AHHBIX GaAs/AlGaAs KBAHTOBBIX AIMAX

ABSTRACT: We have investigated the interband photoluminescence (PL) in stepped and tunnel-coupled
quantum well (QW) under powerful picosecond excitation and cw excitation. Polarization of PL was
investigated. In contradistinction from case of cw excitation, PL spectra in case of powerful picosecond
excitation are demonstrated peaks associated with both ground and high-lying exited levels in stepped
quantum wells and in tunnel-coupled quantum wells. Presence of intersubband population inversion in
stepped QW is also demonstrated under picosecond excitation. First the intersubband lasing was discovered
in the three level tunnel-coupled QWs.

B paGore [1] Obuta mpeanokeHa cxeMa CO3JaHHMsS BHYTPHU3OHHOW MHBEPCUH HACENECHHOCTH
(MH) mexnay aBymsi BO30YKICHHBIMH SJIEKTPOHHBIMHU TTOA30HAMH B TPEXYPOBHEBBIX KBaHTOBBIX
amax (KSI) cnoxnoit ¢opmbl. OgHuM u3  ycnoBuil ¢opmupoBaHus BHyTpu3oHHoW WMH,
HEOOXOUMOW JUTSI BO3HUKHOBEHHS CTUMYJIHPOBAHHOTO BHYTPHU30HHOTO W3JIYUYCHHUS, SIBISIETCS
HaJIM4Me B ITOM K€ CTPYKTYpe MEK30HHOM Ja3epHOW TIeHepaly 4Yepe3 OCHOBHBIE I0JI30HbI
pasmepnoro kBaHTtoBaHus (PK) osnextpoHoB u apipok. [l  BBIACHEHHS BO3MOKHOCTH
MPAKTUYECKOM peanu3aliy JaHHOW CXeMbl HEOOXOAMMO MPOBECTH KOMIUIEKC HCCIeI0BaHUN
ONITUYECKUX SIBJICHUW, TPOUCXOAAIINX TPU MEXK30HHBIX Iepexonax Hocuteneil 3apsmga B KA
CIOHOU (DOPMBI.

B nmanHOi paboTe TpeACTaBICHBI PE3yNbTaThl AKCIEPUMEHTAIBHBIX HCCIICIOBAHHUMA
MeX30HHOU (oTromomunectueHMu (PJI) cTpyKTyp cO CTynmeHYaThIMU M TYHHEIbHO-CBS3aHHBIMU
K41, B KOTOpBIX, COTIACHO pacderaM, CYHIECTBYIOT JOJITOXHBYIIHE BO30YKICHHBIC 3JCKTPOHHBIC
coctosHus. CTpPyKTyphl Al TakuxX HCCIelOBaHMN BbIpalieHbl MeTogoM MJID coTpyaHukaMu
naboparopun K.U.Anpepoa D@TU um. A.®.Modde. Crnom, ¢opmupyromme CTyneHIATYIO
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BEIpAllIcHA B BHIE JHOAHOW p-i-n

CTPYKTYPBHI.
Puc. 1. Cnektpsl @JI npyu HHTEHCUBHOM MUKOCEKYHIHOM .
B030YxaeHUH. UKcIa OKOJI0 KPUBBIX — SHEPTUH HccnenoBaHsl CIEKTPBI MEK30HHOM
BO30Y KIAIONIUX UMITYIbCOB MKJ[K/ oM’ SJICKTPOJIIOMMHCCICHIINHN, MEX30HHOU
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ANEKTPOIIOMUHECLIEHIIMU B KBa3MHETPEPHIBHOM pexume npu Hakauke Y AG nazepom (AsnnHa
BOJIHBI TeHepauuu 532 HM, sHeprua 150 mx/Dx, minrensHocTh mMmmyibca 0,4 MKC), a Takke B
YCJIOBHSIX HAaKayKd MOIIHBIMU THUKOCEKYHIHBIMU ummyibcamu Jazepa Nd:YLF (anuuHa BOSTHBI
reHepauuu 523 HM, sHeprus 4,5 Mx/DK, 1IUTeNbHOCTh UMITysbea 3,2 1c). B cniekTpax 31ekTpo- u
(OTOMIOMUHECIICHIIMY B KBa3WHENPEPHIBHOM peXHUME OOHApyX EeHbl OCOOEHHOCTH, CBA3aHHbBIE
TOJIBKO C MEX30HHBIMU IIEPEXOJlaMU HOCHUTEJEHM 3apsiia Mexay OCHOBHbIMM moa3zoHamu PK
JJIEKTPOHOB U JIBIPOK. B criekTpax (OTONOMUHECHEHIIMU B YCIOBUSAX MOLIHOTO MUKOCEKYHIHOTO
BO30YX/1eHUs] OOHApPY>KEHBl OCOOCH-HOCTH CBSA3aHHBIC, KaK C MEPEX0JaMH MEXIY OCHOBHBIMHU, TaK
U C mepexollaMu MeXIy Bo30yxaeHHbIMH moa3oHamu PK asnextpoHoB u apipok. MccnegoBaHa
noJsipusanus (oronoMuHeceHun. [lomyueHHble 3KCiepUMEHTATbHbIE JaHHBIE COTJIACyIOTCS C
Teopuei. OOHapy>keHa MeX30HHAs JIa3epHasi TeHepals Yepe3 OCHOBHbBIE COCTOSHUS JIEKTPOHOB U
JIBIPOK, KaK B CTPYKTypax CO CTYNEHYAaTbIMU KBAHTOBBIMU SIMAMHU, TaK U B CTPYKTypax C
TYHHEJIbHO-CBSI3aHHBIMU KBAaHTOBBIMHU SIMAMHU, YTO SIBJISIETCS Ba’KHBIM JJIsI CO3JaHUSI BHY TPU30HHOM
WHBEPCUU HACEIIEHHOCTH B TAKUX CTPYKTypax.

N3 cniektpoB DJI cTpykTypsl ¢ Tpems crynendatbiMu K5 (puc.1) BUgHO, 9TO 10 HEKOTOPOTO
YPOBHSI HAKAYKW MHTEHCUBHOCTH MHUKA, CBSI3aHHOTO C MEPEXO0JaMH 3JIEKTPOHOB MEXKIY BTOPBIMHU
BO30yx)aeHHbIMH To30HaMu PK (mepexon €3 — hh3 wa puc. 1) Gomnbliie MHTEHCUBHOCTH THKA
CBSI3aHHOTO C MEPEX0JIaMH JICKTPOHOB MEXIYy MEPBBIMHA BO30YKIEHHBIMU MoA30HamMu (€2 — hh2),
YTO MOKET CBUJIETEIILCTBOBATH O CYILLIECTBOBAaHUM BHYTpU30HHOU MH B cTpyKTYype.
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