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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: THCTUTYT (i3vKK HAMiBMPOBiTHUKIB iMeHi B.€.JlamkapboBa
HAH Ykpainu

Kopg 3a €IPIIOY: 05416952
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InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHyHHUX pyOpHK: 29.19.31

Tema gucepranii:

1. KoslekTBHA CIIOHTaHHa PEKOMOiHAallig y KBAHTOBUX F€TEPOCTPYKTYPaX i HUTKOBUIHUX KPUCTAJIaX

2. Collective spontaneous recombination in quantum heterostructures and nanowires

Pedepar:

1. Y nuceprauiiiziil po60oTi Ipe CcTaBieHi pe3yibTaTy AOCAiIKeHb e(eKTy HaIBUIIPOMiHIOBaHHS [like B KBAHTOBUX
InGaAs/GaAs reTepoCTpyKTypax i B KpEMHi€BUX HATKOIOAIOHMX KpUCTalax. Briepiie nokasaHo, Mo He3aJ1eXKHiCThb
4yacy HaJBUIIPOMIHIOBaHHSI Bif| piBHS 30yPKEHHS], 1J0 CIIOCTEPIraeThcsl B KBAHTOBUX F€TEPOCTPYKTYpPaXx, MIOB's3aHa i3
3aTIOBHEHHSM KBAaHTOBOI SIMU i CyIIPOBOKY€EThCS CTabisizallielo iHIMX XapaKTepUCTUK HAIBUIPOMiHIOBAHHSI:
(opMU CIIEKTPIB i iIHTEHCUBHOCTI, 1110 CYTTEBO BiPi3HSAETHCS Bifl HAABUIIPOMIHIOBAHHS Y razax i 06'eMHUX
Marepianax. HasBHICTb IE€BHOI KiIbKOCTI Ae(EKTIB HEBIANOBIHOCTI y 3ralaHNX reTepOCTPYKTYPax X04a i
MPU3BOAUTH 1O 3MEHIIEHHS iHTEHCUBHOCTI, ajie HaJIBUTIPOMIHIOBaHHS CIIOCTEpiraerhes. JlomatkoBuii d-map
repmailo Besie 1o crabinizallii xapakTepuCTUK HaIBUIIPOMiHIOBAaHHS IPU MEHIIVX 3HAYEHHSIX PiBHSI 30y I)KEHHS, 1110
€ BKJIMBUM [1J1 IPAKTUYHOT'O 3aCTOCYBAHHS. 3aJI€XKHICTb MAKCMMAJIbHOTO 3HAYE€HHS iHTEHCUBHOCTI JOJJaTKOBOTO
nika y iHppauepBoHiil JoMiHecLeHLii i 3MiHa popMU Bifl piBHS 30yIKEHHS Y HUTKOMOiOHMX KPUCTaIaX KPEMHII0

NoA1i6HI JOTUX, IO € XapaKTePHUMU [1J1s1 HaIBUIIPOMiHIOBaHHS Jlike, 110 J03BOJISIE€ IPUITYCTUTH, 110 HUTKOIOAi6Hi



KPUCTAIX KPEMHIIO MOXXYTb OYTH BUKOPUCTAHI 1J151 CTBOPEHHSI HAIKOPOTKUX iMITyJIbCiB iH(PpadyepBOHOTO CBITJIA.

2. Dicke' superradiance in single quantum well InGaAs /GaAs heterostructures and silicon nanowires is
investigated. It is shown that full filling of the QW with the excited e-h pairs provides the form of PL spectrum,
superradiance intensity and the relaxation time to be independent of pumping. This fact essentially distinguishes
from superradiance in gases and solid. It is found that in highly strained quantum wells superradiance is observed
also. However the smaller is deviation of the QW-layer thickness from the critical one the greater intensity and
stability of superradiance. In samples with d-doping the relaxation time reaches its limit at smaller pumping. This
fact is important for practical application. Investigation of silicon nanowires is shown that intensity of new infrared
band related with complex structure of nanowires as well as the band width depend on exciting power likely to
Dicke' superradiance. This gives rise to presume that these objects may be used as a basis for generator of ultrafast
infrared pulses.
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