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Abstract

The complex of heavy-ion cyclotrons at the FLNR provides a great opportunity for conducting
applied investigations in the field of nanotechnology and materials science. These include studies
on transformation of sp2-carbon materials under dense electronic excitation. Two main directions
can be distinguished: (i) investigation of the damage response of carbon nuclear materials, such as
pyrolytic graphite and glassy carbon (GC), and (ii) tailoring the properties of 2D materials
including graphene and its derivatives like graphene oxide (GO) and fluorographene (FG). Of our
particular interest is (i) the formation of sp-hybridized carbon chains in GO and GC, (ii)
modification of transport properties of graphene by controlled introduction of structural defects
(iii) engineering conductive and insulating regions in GO and FG by localized defunctionalization.
Recent experimental and computational results as well as possible directions of development of
new experimental setups will be presented.
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AHHOTaAUs

Kommnekc yckopureneit Tsxensix HoHOB B JISIP npenoctapiser OosbIiye BO3MOKHOCTH
JUTSL TIPOBEICHHSI TPUKJIATHBIX HCCIIEJOBAHUH B 00JIaCTH HAHOTEXHOJIOTHH M MaTePHATIOBEICHHSI.
K HUM oTHOCATCS UCCe0BaHMs 110 TPe0OPa30BaHUIO SP2 YIIIEPOTHBIX MAaTEPUAIOB MTPU IMJIOTHOM
AJIEKTPOHHOM BO30YXJAeHUH. MOKHO BBIJICIUTH JBAa OCHOBHBIX HAmpaBlieHUs: (1) UCCIIeIOBaHUE
peaKkIMy Ha TMOBPEXKJIEHHE YIJIEPOJHBIX SAJEPHBIX MAaTEpUANOB, TAaKUX KaK MHUPOIMTUUYECKUN
rpadputr u crexnoodbpasubiii yriepon (GC) u (ii) moaudukamuio cBoiicte 2D marepuanos,
BKJII04as rpad)eH W ero mpou3BojHbIe, Takue kKak okcup rpadena (GO) u ¢roporpaden (FQG).
OcoOblif nHTEpEC BBI3BIBAET (1) 0Opa3oBaHKe SP-THOPUAN30BAHHBIX yriiepoJHbIX nenei B GO u
GC, (il) U3MEHEHHE TPAHCIOPTHBIX CBOMCTB TrpadeHa IMyTeM KOHTPOJIMPYEMOIO BBEICHHUS
CTPYKTYpHBIX Je¢eKToB (ii1) co3gaHue 3JIEKTPONPOBOIAIINX U H30IHpyromux obnacteit B GO u
FG nyrem Inokaln30BaHHOTO yraneHUs (YHKIMOHAJIBHBIX TIpymil. bBbynyT mnpencraBieHsl
pe3yIbTATHI OCTIECTHUX IKCTIEPUMEHTOB U BEIYUCIICHHH, a TAK)KE BOSMOXKHBIC
HaIlpaBJICHUS Pa3BUTHUS HOBBIX 3KCIIEPUMEHTAIBHBIX YCTaHOBOK.



