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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHyHHUX pyOpHK: 29.19.31

Tema gucepranii:
1. ImkeKuiiHO-TepMidHi Ta peKoMO6iHaLiiHi Tpouecy B 6arato6ap'epHUx A3B5 - HaBIIPOBITHUKOBUX

BUIIPOMIHIOBaYax iHPpPauepBOHOrO /iala3oHy

2. Injection-thermal and recombination processes in semiconductor multibarrier A3B5 emitters of infra-red
spectral range

Pedepar:

1. ocnimKeHo BIUIMB iHKEKLiHHO-TepMIYHUX IIPOLeciB Ha (Pi3UyHi NapaMeTpy HamMiBIpOBiAHUKOBUX [Y -
BUIIPOMIHIOBaiB Ha OCHOBI crtosyK GalnAs, InAsSbP, GalnAsSb. BcTaHOBJI€HO B3a€MO3B 130K TETJIOBUX i
pexkoMbiHaliiiHuX npoleciB y BUNpoMiHioBavax 14 - mianasony. ExcriepyMeHTanbHO BCTAaHOBJIEHO Ta TEOPETUYHO
OOI'PYHTOBAHO NiJIBULIEHHS NUMOBIPHOCTI POLECiB OKe-peKOMOiHallii 3i 3pOCTaHHSIM CTPYMOBOTO IIEPETPiBY
aKTUBHOI 06J1aCTi BUIIPOMIHIOBaYiB. BCTaHOB/IEHO 3aJI€XKHICTh TEMIIEPATYPU CTPYMOBOI'O II€PETPiBY Bifl BEJIMYNHU
eHepreTMYHuX 6ap'epiB Ha reTeporpaHulli B BUIIPOMIHIOBaYaxX Ha OCHOBI OJMHOYHUX i IOJIBIlHUX F€TEPOCTPYKTYP 3
akTuBHOW GalnAsSb 06s1aCTIO Ta Bif, MOJIIPHOTO CKJIaNly aKTMBHOI 00J1aCTi B BUIIPOMiHIOBaYax Ha 0CHOBI GalnAs.
JocminkeHo npolecH nerpajanii ocHOBHUX (QYHKI[IOHaJIbHYX [TapaMeTpiB BUIIPOMiHIOBayiB [Y-zianazony B

npoiieci TpuBanoi po6oTu. BcTaHOBIEHO, IO TPUYMHOI0 aHOMAaJIBHOI erpaganii [Y-BUNIpoMiHIOBaYiB €



KOHKYPEHILisl KaHaliB JIiHiIHOI peKoMbiHallii yepes [Bi rpynu LeHTPiB (CTabiibHi Ta HECTabiNbHI) MpU Cc1abKii

eeKTUBHOCTI KaHaJly O>ke-peKoMObiHariji.

2. The influence of injection-thermal processes on the physical parameters of semiconductor IR- emitters on the
basis of the semiconductors InGaAs, InAsSbP, GalnAsSb is investigated. The mutual influence of thermal and
recombination processes in semiconductor IR - emitters is analyzed. The decrease of the quantum efficiency of IR-
emitters with the growth of injection current is experimentally established. It is caused by the rise of the Auger-
processes probability. It is shown that the temperature of overheating depends on the height of the energy
barriers at the heteroboundary both in single- and double- heterostructures. The higher values of overheating
temperatures in double heterostructures are caused by the higher rate of Auger recombination due to larger band
breaks in these structures. The influence of the mismatch dislocations in heterostructures on the quantum
efficiency of IR - emitters was analyzed. Mechanisms and kinetics of injection-thermal degradation of the basic
functional parameters of emitters have been studied. The reason of anomalous degradation of IR - emitters is the
interplay of two groups of centers (stable and unstable) at the low efficiency of Auger recombination.
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