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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimKeHHs nedeKTHOI CTPYKTYPH B iOHHO-iMIIJIAaHTOBAHUX [IOJIIMEPHUX MaTepianax

Ha3sBa po6oTH aHIJIilICbKOIO:

Investigation of defect structure in ion-implanted polymeric materials

Pedepar yKpaiHCBKOIO:

[IpoBeneHi gocaimkeHHs 0e(PEeKTHOI CTPYKTYPU B iMIIJIAaHTOBAaHOMY i0HaMU 60PY NOJIiMePi OTiMETUIIMETAKPUJIAT
(IIMMA) 3 BUKOPUCTaHHSIM KJIACUYHUX METOIiB I03UTPOHHOI aHITISLIMHOI CIIEKTPOCKOIIi, a came, METOLY
BMBYEHHSI Y4aCOBOT'O PO3IIOZiNY aHIrisALiiHUX POTOHIB Ta NONJIEPIBCbKOTO PO3LIMPEHHS aHIriALiNfHOI NiHii B
intepsasi remneparyp 50-300 K 4iTKO J€eMOHCTPYIOTh HasIBHICTb JIBOX NepexoiB B okoJi 150 ta 250 K, siki
IIOB’13aHO 3TiJHO JiTepaTypu 3 raMma Ta 6eTa npouecamu (nepexogamu) B marputii [IMMA. Briepie criocTepekeHo
3MEHIIEHHs] MOJIEKYJISIpHOi Bary nosimepy [IMMA BHac/iioK iOHHOTO OIIpOMiHEHHS IPU Manux fo3ax (< 10716
ion/cm2). I1pu Besnukill 1031 ioHHOrO onpoMiHeHHs (> 10716 ioH /cM2) BinOyBa€eThCs JIOKAJIbHA AECTPYKLis
CTPYKTYpH IOJIiMEPY, 1[0 BeJie 1O PO3MUPEHHS PO3MOiNy BiIbHOTO 06'eMy (mycToT) y MaTpuui IIMMA. B 1jeit sxe
4ac, NpoBeLeHi JoCiIKeHHS 0,eEeKTHOI CTPYKTYPH B iMIIaHTOBaHOMY ioHamu 60py nosimepi [IMMA 3
BUKOPHMCTAHHSIM TEOPETUYHOTO MOoAeoBaHHs SRIM Ta yHiKaJIbHUX METO/IB aHIrIALIAHOI CIIEKTPOCKOITii
[IOBIJIbHUX IIO3UTPOHIB, a caMe, JAOIIEPIBCLKOr0 PO3IINPEHHS aHIrIALINHOI JIiHIi B 3a/1E5KHOCTI Bif eHeprii
NO3UTPOHIB B iHTepBasi 0-30 KeB Ta BUBYEHHS 4aCOBOT'O PO3IOLiNY aHIriIALiNHAX (POTOHIB IIPU €HEPTii IO3UTPOHIB
2.15 keB Briepuie fan0 3MOry MiATBEPAUTH iICHYBaHHS OYiKyBaHMX JIBOX IIPOLIECIB: I10sIBA BIIbHUX pafyKaliB, sKi
nepenyoTh IPOLEeCy arperallii ByriielieBux KjaacTepiB Ta iX I0eIHAHHIO Yepe3 CllapeHi 3B's13KU NIPY MajluX J03ax

ioHHOTO OITpOMiHEHHS, Ta KapOOHi3allisl IpY BEeJIMKHUX J103aX iOHHOTO ONPOMiHEHHS.

Pedepar aHIJIiHCBKOIO:

The investigations of defect structure performed in the boron ion implanted polymer polymethylmethacrylate
(PMMA) with using conventional positron annihilation spectroscopy methods - positron annihilation lifetime
spectroscopy and Doppler broadening of annihilation line in the temperature range of 50-300 K - indicate clear an
existence of two transitions nearby 150 and 250 K, connected from literature with gamma and betha processes
(transitions) in the PMMA matrix. For the first time, it is observed a decreasing of the molecular weight of polymer
PMMA at lower ion doses (< 1016 ion/cm?2). At higher ion dose (> 10716 ion/cm2) a local destruction of polymer
structure takes place resulting in broadening of free-volume (voids) distribution in the PMM matrix. At the same
time, the investigations of defect structure carried out in the boron ion implanted polymer PMMA with using
theoretical SRIM simulation and unique slow positron beam spectroscopy methods - Doppler broadening of
annihilation line in dependence on the positron energy in the range of 0-30 keV and positron annihilation lifetime
spectroscopy at fixed positron energy 2.15 keV- for the first time, allow confirming the existence of the expected
two processes: appearance of free radicals preceding the aggregation of the clusters resulting in the formation of
network of conjugated bonds at lower ion doses and carbonization at higher ion doses.

Inpexc YIK: 537.311.322, 539.216.2

Koau TemaTHYHHUX PyOpHK: 29.19.31

KepiBHuKH po60oTH

BiacHe IlIpizBuie Im'sa I1o-6aThKOBI: Kasenpkuii Tapac Crenanosuy
HaykoBHH CTYHiHB: K. $.-M. H.

BueHe 3BaHHS:



InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:

VIII. HaykoBa (HayKoBO-TexHiYyHa) npoayKuis (HTII)

Haszsa HTTI yKpaiHCBKOIO: [1poTOKOJIN JOCTIKEHD ie(DEKTHOI CTPYKTYPH B IMILIIAHTOBAHOMY i0HAMU 60OpY

rosriMepi nosiiMe TUIIMETaKpUIaT METOJAMY TIO3UTPOHHOI aHIrIALINHOI CIIEKTPOCKOITii

Ha3zpa HTII aHrsi#icbKO0: Protocols of investigations of defect structure in boron ion implanted polymer

polymethylmethacrylate by positron annihilation spectroscopy methods
HTII, sixy nepezn6a4asiocsi CTBOPUTH:

Ipuyunu, yepes siki HTII we 0yJi0 cTBOpeHo:

OTpumaHi pe3yJsIbTaTH:

l'any3p 3acTocyBaHHS: 73.10.1

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:
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iMIIaHTOBAHIN ioHaMmu B+ nonimepHin marpuui [IMMA nipu eHeprii ioHHOTO ITydka 40 KeB Ta 103i imranrauii Big,
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