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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

TexHosorist orpuMaHHs i Qi3uyHi BIacTUBOCTI rpadeHy Ta rpadeHONoNiOHUX CTPYKTYP

Ha3sBa po6oTH aHIJIilICbKOIO:

Technology and physical properties of graphene and graphene-like structures

Pedepar yKpaiHCBKOIO:

O6'eKT gocimkeHHS: rpadeH i rpadeHONOoni0HI CTPYKTYpU. MeTa po60TU: BUSIBJIEHHSI HOBUX OCOOJIMBOCTEN Y
(i3YHUX BJIACTUBOCTSX rpadeHy, 30KpeMa TEOPETUYHE JOCIiIPKEHHS MOAYJIALiNHNX e(eKTiB Ha rpadeHi Ta
TEeOpeTUYHE JOCJIiPKEHHSI MarHiTOTPAHCIIOPTY i CUJIbHOIIOJIbOBOIO TPAHCIIOPTY B rpadeHi. Po3pobieHo 3arajibHy
TEOPil0 3yMOBJIEHOI HOCISIMU MOJYJIsILii BUTIPOMiHIOBaHHS JIETOBAaHUM Ipa)€HOM Ha MiJKJIafLi 3 BUCOKOIO
IieJIeKTpUYHOIO TPOHUKHICTIO. [ToKa3aHo, 0 MOAYJISTOP AJisl TeJleKOMYyHiKaliliHoro 6ausbkoro Y4 pianazony (~1.5
MKM) MO3Ke O6yTy 6a30BaHMI Ha OHOIIAPOBOMY YH bararoimapoBomy rpadeHi, pikcoBaHoMy Ha MifgKIaai
IlieJIeKTpUKa 3 BUCOKOIO JieJIeKTPUYHOI0 MPOHUKHICTIO (AIN, Al203, HfO2, ZrO2). [1o6y10BaHO TEOPETUYHY MOJEJb
17151 BHYTPILIHIX reHepauiiHo-pekoM6iHaniiHux (I'-P) mymis y 6inonsipaomy rpadeni. Ha ocHOBI 4nceIbHMX OLIiHOK
II0Ka3aHo, 10 B MOHoWapi rpadeny I'-P mymn gominyioTs Hag mymamu Haiiksicta i1 ¢paikep-mymom. OTpuMaHi
Pe3yJIbTaTU MOXKYTb MaTU BEJIMKE IIPAKTUYHE 3HAYEHHS [PV CTBOPEHHI HU3bKOIIYMOBUX IIPUCTPOIB Ha OCHOBI

rpadeHy B fasekill iHppauepBoHill / TepareploBiil ONTOEJEKTPOHIL Ta B aHAJIOTOBIl €JIEKTPOHIL.

Pedepar aHIJIiHCBKOIO:

Object of studies: graphene and graphene-like structures. The aim of work: finding of new features of graphene
physical properties, particularly theoretical studies of modulation effects in graphene and theoretical studies of
magnetotransport and high-field transport in graphene. General theory of modulation of the radiation in doped
graphene placed on high dielectric permeability substrate was developed. It was find out that modulator for
telecommunication near IR-range (~1.5 mkm) can be based on single-layer or multi-layer graphene fixed on
dielectric substrate with high dielectric permeability (AIN, Al203, HfO2, ZrO2). A theoretical model is developed for
intrinsic generation-recombination (g-r) noise in bipolar graphene. On basis of numerical estimates it was
demonstrated the potential dominance of g-r noise over the Nyquist and flicker noise that in monolayer grahpene.
The obtained results may be important for practical applications in the development of low-noise graphene-based
electronics and far-infrared /terahertz optoelectronics.
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