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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 47.09.29

Tema gucepranii:
1. BnactuBocTi gedekris cTpyKTypH y ¢ocini rasiio Ta ixHiil BIIJIMB HA IapaMeTpH CBITJIOLi0iB

2. Properties of the gallium phosphide structure defects and their influence on LEDs parameters

Pedepar:

1. O6'eKT mOCHiIKEHHs: YePBOHI Ta 3eJIeHi CBITJI0i0AHI CTPYKTypu Ha OCHOBI pocdiny ramiio i TBepanx po3ynHiB
GaAs1-xPx. [IpegmeT nocimkeHHs: 3MiHU e1eKTPOodi3nYHUX Ta ONTUYHUX XaPaKTEPUCTUK BUXITHUX CBITI0i0JHUX
CTPYKTYp Ha oCcHOBi GaP ta GaAsl-xPx Ta OIIpOMiHEHUMX €JIEKTPOHAMMU 1 LIBUAKAMY HEUTPOHAMHU PEAKTOPa;
IOIATKOBO BMBYABCS TAKOX BILJIMB HA HUX YJIBTPa3BYKOBOI 00POOKU. MeTo10 po60TH € BUBYEHHS BILINBY [IPOCTUX i
CKIaaHUX NedeKTiB Ha XapaKTEePUCTUKY BUXITHUX Ta ONIPOMiHEHMX YaCTUHKAMU Pi3HUX BUIIB CBITJIOMAiOMiB. B
po6oTi npoBoaunucs: 1. BuMipioBaHHSI CIIEKTPiB eJIeKTPOJIIOMiHEeCeH il BUXiTHUX Ta OIPOMiHEHUX CBITJIONiONiB
[IPU Pi3HUX TEMIIEPATypax. 2. BUMipIOBaHHS BOJIbT-aMIIEPHUX XapaKTepUCTUK (BAX) BUXiIHMX Ta ONIPOMiHEHUX
CBITJIOZiOAiB NIpU Pi3HUX TemIiepartypax. 3. JJoCiIpKeHHS BILIMBY yJIbTPa3ByKOBOi 00po6ku (Y30) Ha
BUIIPOMIHIOBAJIbHY 3JaTHICTb BUXIHUX Ta OIIPOMiHEHMX CBiTJI0Ai0iB. HayKoBa HOBM3HA Of€pKaHUX PE3ybTaTiB: 1.
MaxkcumyM BUnpoMiHioBaHHs 2,254 €B 3esnenoro niona GaP (N), mo BuHuKae ripu T = 77 K, reHETUYHO MOB'sI3aHUI i3
JIiHi€I0 €KCUTOHA, 3B'S13aHOTO Ha i30JIbOBAHOMY aTOMi a30TY i € ii GOHOHHKUM MTOBTOPEHHSM. [IpoBeneHO

inenTudikanio iHmux yiHiM BUNpomMiHioBaHHs. 2. Y GOpMyBaHHI J0JaTKOBOI CMYTY y CIIEKTPi YePBOHUX



ciTsogionis GaP npuiMaloTe y4acTb JOHOPHO-aKUENTOPHI NTePEXOAY MK HEKOHTPOJILOBAHOIO TOMIIIKOIO -
0JIOBOM Ta OCHOBHOIO IOMIIlIKOIO - IIMHKOM, 1J0 TPOHMKAIOTh 3 IPMKOHTAKTHOI 06J1acTi npuiapny. 3. Bnepe
3aIPOIIOHOBAHO MOeJb (POPMYBaHHS S-1107i6HO] IinsiHKY Bif'eMHoro nudepenuiiinoro onopy (BJO) na BAX GaP-

CBITJIOZOMIB NP HU3bKUX TEMIIEPATYPAX. .

2. Object of study: red and green LED structures based on gallium phosphide and GaAs1-xPx solid solutions.
Subject of study: changes in electrophysical and optical characteristics of the output LED structures based on GaP
and GaAsl-xPx and irradiated with electrons and fast neutrons of the reactor; the effect of ultrasonic treatment on
them was also studied. The purpose of the study is to study the effect of simple and complex defects on the
characteristics of the source and irradiated particles of different types of LEDs. The work was carried out: 1.
Measurement of electroluminescence spectra of output and irradiated LEDs at different temperatures. 2.
Measurement of volt-ampere characteristics (CVC) of output and irradiated LEDs at different temperatures. 3.
Investigation of the influence of ultrasonic treatment (UZO) on the emissivity of the output and irradiated LEDs.
Scientific novelty of the obtained results: 1. The maximum emission of 2,254 eV green GaP (N) diode arising at T =
77 K is genetically related to the exciton line bound on the isolated nitrogen atom and is its phonon repetition.
Other radiation lines have been identified. 2. In the formation of an additional band in the spectrum of red GaP
LEDs, donor-acceptor transitions between the uncontrolled impurity - tin and the main impurity - zinc, which
penetrate from the contact area of ??the device are involved. 3. The model of formation of S-shaped section of
negative differential resistance (VDO) on the CVC of GaP-LEDs at low temperatures was first proposed.
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