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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 29.29.41

Tema guceprauii:
1. B3aeMoiig iOHIB cepeqHbOI €Heprii 3 TBEPAMM TiJIOM i HAHOCTPYKTypamu

2. Interaction of medial energy ions with solids and nanostructures

Pedepar:

1. Po3BMHYTO TEOPil0 B3aeMOil IBUIKUX 10HIB 3 TBEPAUM TiJIOM 1 HAHOCTPYKTYPaMU: BUZiJIEHO BHECKU B iHTErpa
sllepHUX 3iTKHEeHb piBHHb JIIIII, 06yMOBJ€H] KPHBOJIIHIIHICTIO TpaeKTOPii i0Ha Ta QPJIyKTyallisiMU BTPAT €HEeprii;
BBE[IEHO CyMapHUI Iepepi3 IPy>KHOTr0 PO3CisSHHS; 3aCTOCOBAHO XapaKTepUCTUYHI PYHKLIi 1151 pO3B’A3KYy LIUX
PiBHSIHB, OCIII>)KEHHS i TOOYJOBU PO3MOijiB IOBHUX Ta IIPOCTOPOBUX NPOOIriB; 3alIpOIIOHOBAHO METOJ, IIOBIJIBHO
3MiHHUX QYHKIIH 7151 PO3PaxXyHKY iX KyMyJISIHTIiB. 3Hal€HO KYMYJISHTU [0 6-TO MOPSIKY LWX PO3MNOALIIB s
eHeprii ionis 1o 1 'eB i Bcix nap ioH-oHOaTOMHA MineHb. [106yZ0BaHO WiIBHOCTI PO3MOAINY, SIKi BpaxOBYIOTH Iii
KyMYJISIHTH. JIociiKeHo BIJIMB pO3NUJIEHHS TOBEPXHI MillleHi, ii Temnepatypu, sudysii, Ta pagianiino-
CTMMYJIbOBAHOI 1 Qy3ii Ha pO3NOiaM IMIJIAHTOBAHUX iOHIB i CTBOPEHMX HMMU PafiallifHUX NedeKTiB Ta ix
KyMYJISHTU. PO3BUHYTO METOLM YKUCEJILHOTO MOJE/IIOBAHHS B3a€MO/III IBUIKUX 10HIB i €JIEKTPOHIB i3 ByIyIeleBUMU

HAaHOCTPYKTypaMH i I0Ka3aHo, 110 OCHOBHUI BHECOK Y NoJliMepu3saliio gpyseputy C60 eseKTpoHaMu 3 eHeprieio



MOPSIKY KeB maroTh HU3bKOEHEPreTUYHI BTOPYHHI €JIEKTPOHU. 3HANUEHO CEPELHE YMCIIO MOJIMEPHUX 3B'S13KiB Ha
OJIVH [IePBUHHUI eJIEKTPOH. 3allponioHOBaHO BuKopucTtatu ysneput C60 sk MaTepian feTekTopiB
HU3bKOEHEpPreTM4HOoro beta-sunpominosanHsl. [I0ka3zaHo, 1110 BHECOK BTOPUHHUX €JIEKTPOHIB y KPOCJIiHKYBaHHSI
HaHOTPYOOK TaKOXK CYTTEBUH i pu ix ompoMiHEeHHi iOHaMU BYTJIELIO 3 €Heprielo KinbKa KeB, Koy 11i ioHu Ta

CTBOPE€Hi HUMM BUOUTI aTOMU, OKPiM KPOCJIIHKYBaHHS, 1€ 1 aMOp(i3yI0Tb CUCTEMY.

2. Theory of swift ions interaction with solids and nanostructures was advanced: contributions into nuclear
collisions integral in LSS-equations, stipulated by the ions trajectories curvilinearity and fluctuations of their
energy losss, were outlined; a summarise cross section of elastic scattering was proposed; characteristic functions
were applied for solving of the equations, study and construction distributions of total and spatial runges; method
of slowly varying functions was offered for calculation of their cumulants. Cumulants up to 6-th order for these
distributions at ion energies up to 1 GeV and for all ion-monoatomic target pairs were found. Density of
distributions, which taken into account these cumulants, were constructed. Influence of the surface sputtering, its
temperature, diffusion, and radiation-enhanced diffusion on the above distributions of implanted ions and created
radiation defects and on the cumulants was studied. Methods of numerical simulation of interaction of swift ions
andelectrons with carbon nanostructures were advanced and it was shown lowenergy secondary electrons give
the main contribution in polymerization of the C60-fullerite by electrons beam with an energy about keV. The
average number of created polymeric bonds per one primary electron was found; and using of the C60-fullerite as
a material of lowenergy beta-radiation detectors was proposed. It was shown that the secondary electrons
contribution in nanotubes crosslinking is also essential under their irradiation by carbon ions with an energy of
several keV, when the ions and generated recoils, apart from crosslinking, also are amorphizing of the system.
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