O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0212U007438

Jep>kaBHUH peecTpaniliHuI HOMeP: 0112U005072

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 26-12-2012

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: [locnimkeHHs aHanisy KiHeTHKY HArpiBy, IUIABJIEHHS Ta CYIyTHIX MPOLECiB IIPY HAHOCEKYHIHOMY
Jla3epHOMY onlpoMiHeHHi cTpykTyp meTasn/CdTe ta TBepaux po3unHiB CdMeTe 3 yTBOpeHHSIM Bapi3OHHUX IIapiB.
JocigKeHHs Ta BCTAHOBJIEHHS JJOMIHYIOUMX HEJIIHIMHUX HALIBUAKYX [IPOLECIB IEPEHOCY SOMIIIKU IIPU
nazepHoinaykoBaHoMy JyieryBaHHi CdTe Ta CdZnTe i BUBHaY€HHS ONTUMAJIbHUX YMOB J1JIs1 JIETYBAHHS Ta

KOHTPOJIbOBAHOTO Cl)OpMYBaHHH €JIEKTPUIHUX nepexo,u,iB.
IToyaTok eramy: 06.2012
3akiHyeHHs eTamy: 12.2012

Buz 3BiTHOr0O AOKYMEHTA: OCTaTOYHMIA 3BIT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHIHYHOI 0ocoou (a6o ITIB pizuyHO0i 0cO6H): IHCcTHUTYT Pisnkn

HamniBNpoBiaHMKIB iMeHi B.€.JlamkapboBa HAH Ykpainu

Kopg 3a €IPIIOY: 05416952

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS: [Ipesunia HauioHanbHoi akanemii Hayk Ykpainu
ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisaiii:

TenedoH: 044-525-40-20, 044-525-83-42

IV. BimomocrTi nipo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0cooH (a0 ITIB PiznuHOi 0CO6H): lepkaBHe areHTCTBO 3

MMTaHb €JIEKTPOHHOTO YPSAyBaHHS YKpaiHu

Kog, 3a €EJPIIOY: 37471818

Micuesnaxo,szeHHa: ByJ. Jlinosa, 24, m. Kuis, Kuis, 03150, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu
ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 2071730

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kinacudikanii BugaTkis i KpegurysaHHs (KITKBK): 2209020

dakTHyHHi 06car ¢piHaHCYBaHHS (THC. TPH.). 65




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JlazepHO-iHIyKOBaHi HAHOCEKYHJHMMH iMITyJIbCaMU IIPOLECU MACOIIEPEHOCY Ta POPMYBaHHS iHBEPCIMHUX i

Bapi30HHUX LIAPiB B TBEPAUX PO3YMHAX HA OCHOBI TeJIypULY KalIMilo

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Laser-induced by nanosecond pulses processes of mass-transfer and forming of inversion and vary-band layers in
solid solutions based on the cadmium telluride.

Pedepar yKpaiHCBKOIO:

Ha cpboropHi siBuille BUCOKOI pyXJIMBOCTi aTOMIB y KprCTasax MpyY iMIyJbCHOMY Jla3depHOMy onnpoMineHHi (1J10) mae
BeJIMKE NPUKJIaIHE 3HaYeHHs 17151 TBepaodazHoro serysanHs CdTe ta CdZnTe misixoM OIpOMiHEHHS iMITyJIbCaMU
nasepa ctpyktypu metain/CdTe (CdZnTe), Hanpukiag, 475 OEeTeKTOPiB pEHTI€HiBCbKOTO Ta raMMa-
BUTIPOMIHIOBaHHS 3 BUCOKMMU CIIEKTPOMETPUYHUMU XapaKTepruCcTuKamu. [IpoaHasnizoBaHo Ta po3paxoBaHO TaKi
MexaHizmu maconepeHocy npu 1710 sk TepMo- 6apo- Ta KOHLIEHTpalliiiHa nudy3is, eBOJIIOLis 1a3epHOIHIKOBAHOI
yAapHoi xBuUJIi, Audy3sis npu naaBjieHHi. BcTaHOBIEHO, 110 TOMIHYIOUMM MEXaHi3MOM MacolepeHoCcy Ipu
HAaHOCEKYHIHOMY Jia3epHOMY TBephodasHomy yieryBanHi CdTe inzmiem € 6aponudysisa. Tomy noninbHUM €
3a0e31e4eHHs Pi3KUX IPaflieHTiB TUCKY, a HE 3HAaYHUX BEJIMUMH TUCKY Ta TeMiieparypu. OTpuMaHo
KOHLIEHTPaLiHUI po@isib pO3NOAiTYy aTOMiB iHAil0, Kaamilo Ta Tesaypy y CdTe micsst olHOKpaTHOTO ONPOMiHEHHS
ctpykrypu In/CdTe 3 60Ky ni1iBKY iHA{10 TOBIMHOK 30 HM iMIIyJIbCOM €KCUMEPHOTro sa3epa (? = 248 HMm, imn = 20
Hc) npu Enan = 100 Mk /cM2. BusiBieHo, MaKCMyM PO3MOAITY iHiI0 IIpyU 6 HM BifilIOBinae MiHIMyMy pO3IOLiTy
KaJIMilo, 110 BKa3ylo Ha nudysilo MDKBY3710BMX aTOMiB In 1o BakaHcisiM Cd. 3a pi3HUME MOIe/ISIMU PO3PaXx0BaHO
cepeHIo npen@oBy WBUAKICTb epeMimenHs aroMis In B CdTe npy HaHOCEKYHIHOMY JIa3€PHOMY OIIPOMiHEHHI
ctpyktypu In/CdTe y Bunagxy TBepgodasnoi audysii, mo cranoButs 3...24 cm/c. Po3pineHo BiuB ¢pakTopiB
CTHCKY Ta PO3TSrYy KPUCTaiYHOI IPAaTKX IIPM Iepepo3Ioii eryodux atomis (In, Cl) Ta ToukoBuX AedeKTiB 3a
PaxyHOK pi3HULI AuaTaliiHux 06'emiB. OTprMaHO Ta IPOaHaIi30BaHO CIEeKTpU Hu3bkoTeMiieparypHoi (T = 20 K)
¢dotomominecueHii kpucranis CdTe micsist HAHOCEKYHIHOTO Jla3epHOTro onpoMiHeHHs KrF-ekcumMepHUM jlazepomM
Ta MicJ1s 1a3epHO-iHIyKoBaHOi Audy3ii aToMiB iHfiI0 3 I1iBKU. [Ipu J1a3epHOMY OIIPOMiHEHHI CTPYKTYpH I1JIiBKa
In/p - CdTe yTBOpIO€ETHCS iHBEPCiHUI 1ap (N- TUILY), OCKIJIBKY Ha crleKTpax (poTooMiHeceHLlii 3HUKae Mik AOX,
KU noB'si3aHuit 3 komriekcom (VCd - ClTe), a BuHuKae mnik npu 1,593 eB (DOX)In sikuii nOB'sI3aHUIN 3 MiJIKUM
noHopoM In. [Tpu 1bOMY 3apeeCcTPOBaHO 3POCTaHHS iIHTEHCUBHOCTI OTOJIOMIHECHEHLil B 06J1aCTi BiJIbHUX

€KCUTOHIB (KOPOTKOXBUJIbOBA 00JIACTh).

Pedepar aHIJ1iiCBKOIO:

The phenomenon of high mobility of atoms in crystals under pulsed laser irradiation (PLI) is currently of high
applied importance for the solid-phase doping of CdTe and CdZnTe by means of the irradiation of metal /CdTe
(CdZnTe) structures by laser pulses. For example for X-ray and gamma sensitive detectors with high spectrometric
characteristics. Such mass-transfer mechanism at PLI as thermo-, baro- and concentration diffusion, evolution of
laser-induced shock wave, diffusion at melting are analyzed and calculated. It is established that the dominant
masstransfer mechanism at the nanosecond laser solid-phase doping of CdTe with indium is the barodiffusion. It is
appropriate to provide sharp pressure gradients, rather than achievement of high value of pressure and
temperature. The concentration profile of indium, cadmium and tellurium atoms in the CdTe after the single
irradiation of the In/CdTe structure from the side of the 30-nm thick indium film by an excimer laser pulse (? =
248 nm, p = 20 ns) at the energy density E = 100 mJ/cm2 is measured. It is revealed, that maximum of indium
profile at 6 nm corresponds to a minimum of cadmium profile that specifies on diffusion of In interstitial atoms on
the Cd vacancies. Due to the different models middle drift speed of In atoms in CdTe is calculated at the
nanosecond laser irradiation of structure In/CdTe in the case of solid-phase diffusion - 3...24 cm/s. Influence of



factors of compression and tension of crystalline grate parts at the redistribution of doping atoms (In, Cl) and point
defects due to the difference of dilatation volumes. Spectrums of low temperature (T = 20 K) photoluminescence
of CdTe crystals after nanosecond laser irradiation by KrF-excimer laser and after laser-induced diffusion of In
atoms from film measured and analyzed. At laser irradiation of the structure film In/ p - CdTe inverse layer (n-
type) is formed, because at photoluminescence spectrums a peak AOX (VCd - ClTe complex) disappears and a peak
at 1,593 eV (DOX)In appears (shallow donor In). Growth of photoluminescence intensity in the area of free excitons
(short-wave area) is registered.

Imgexc YIK: 539.2;538.9-405;548, 535.21 535.37 53.082.5 53.085.332
Koau TemaTHYHHUX PYOPHK: 29.19

KepiBHHKHU po06OTH

BiacHe IlIpizBume Im's I10-6aTbKOBI: Bracenko Onekcanap IBaHoBud
HaykoBH# CTyIiHb:

BueHe 3BaHHS:

InenTudikarop ORCID ID:

JoparkoBa inHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: JlazepHO-iHyKOBaHi HAHOCEKYHIHUMHY iMITyJIbCAMU TIPOLIECH MACOTIEPEHOCY Ta

(opMyBaHHSI iHBEPCINTHUX i BAPi3OHHUX LIAaPiB B TBEPAUX PO3UMHAX HA OCHOBI TEIypULy KaIMilo

Ha3zpa HTII anrsiiicbKo10: Laser-induced by nanosecond pulses processes of mass-transfer and forming of

inversion and vary-band layers in solid solutions based on the cadmium telluride.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'asy3sp 3aCTOCYBaHHS: CeHCOPHI i ONTOEIEKTPOHHI CUCTEMHU Pi3HOTO IPU3HAYEHHS]
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: BcranosneHo Ta BUBYEHO NOMiHYI0Yi MexaHi3MK MacoriepeHocy iHaito B CdTe Ta TBEPAUX PO3YMHAX
Ha ocHOBi CdTe npu ix HAHOCEKYHIHOMY JIa3€pHOMY OIIPOMiHEHHI 3 yTBOPEHHSIM iHBEPCINIHUX i BAPi3OHHUX LIapiB.
OTpuMaHO KOHIEHTPaLiiHN TPo(isib po3MoAiny aTomiB iHzio, kKagmito Ta Teaypy y CdTe micsst ogHOKpaTHOTO
onpomiHeHHs cTpyKTypu In/CdTe 3 60Ky niBKM iH[i0 TOBIKMHO0 30 HM iMITyJIbCOM €KCUMEPHOTO Jyia3epa (248 HM,
20 Hc) npu Enan = 100 mIIx /cMm2. Po3paxoBaHo cepefHIo npeiidoBy MBUIKICTh NepeMimeHHs aTomis In B CdTe
IIPM HAHOCEKYHIHOMY JIa3€PHOMY OIpoMiHeHHi cTpyKTypu In/CdTe y Bunagxy teeppodasnoi audysii. Orpumano
Ta IIpPOaHasi3oBaHo crekTpu HuspkoTeMiiepatrypHoi (T = 20 K) doromominecuenuii kpucrasnis CdTe micisa
HAaHOCEKYHIHOTO Jla3epHOoro onpomineHHs KrF-excuMepHUM J1azepoM Ta Micisl Ja3epHO-iHAYyKOBaHOI nudysii

aTOMIB iH]Ii10 3 TIJIiBKMU.

ConiasibHO-eKOHOMIYHA cripsimoBaHicTs HTII:

Brnius HTII Ha moBKiJjs:

Bnposag>keHHs1 HTII: He snposamxeHo

IIpakTHyHa peasnisanis HTII
ITouaToOK eTamy: BuzHauyae 3aMOBHUK
3aKiHYeHHS eTamy:

Crnio>KuBavi NPOAYKILii: BusHayae 3aMOBHUK

IlepcneKTHBHI PUHKH: Vkpaina

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 006CAT iHBECTHILiM, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdopmamist:



IX. Bi6sriorpadiuHuii onuc

X. 3aKJII0YHI BiTOMOCTi
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABILiB
Boriko M.L.

Benemyk B.I1.

Bnacenko 3. K.

Bnacenko O. L.

['martiok B.A.

Kucemnoxk M.I1.

JleBuubkuii C. M.

BignoBigasbHUI 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB
Tenedon

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZNIOBiZaJIbHUM 32 peECTpallilo HayKOBOi

OisIJIbHOCTI

Mauysin Bonopumup ®enoposuy




