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Review on the PhD thesis of V.V. Shunaev

"The electronic properties and energy parameters of modified graphene-fullerene
complexes from the position of application in nano-electronics" submitted for the degree of
candidate of physical and mathematical sciences on a specialty 05.27.01 - "Solid-state
electronics, radio-electronic components, micro- and nanoelectronics, devices based on

quantum effects”.

In the Ph.D. thesis V. Shunaev investigated the electronic properties of graphene-fullerene
complexes using first principle and atomistic simulations (density functional based tight
binding method and MD simulations with REBO potential).

The most interesting results reported in the Ph.D. thesis include:

e The method for designing of integrated circuits in graphene by oxidation of the most
deformed areas of graphene. V. Shunaev for the first time calculated the binding
— energy between oxygenand graphene and energy of activation barrier in oxidized
graphene as a function of graphene curvature.

* Electron transfer from graphene to fullerene molecules transported along graphene,
which depends on the distance between them.

However, it should be noted that V. Shunaev used the RING and the KVAZAR in-house
developed simulation packages unknown to the general scientific audience to Investigate
graphene-fullerene complexes. The author should explain and justify his choice of these
simulations packages instead of commonly used ones (VASP, Gaussian, Gromacs and

LAMMPS).

Nonetheless vast number of the author's publications in high-impact international journals
confirm that thesis by V. Shunaev meets all the necessary requirements of PhD thesis for
the degree in physical and mathematical sciences, and degree of candidate of physical and
mathematical sciences on a specialty 05.27.01 - "Solid-state electronics, radio-electronic
components, micro- and nanoelectronics, devices based on guantum effects” can be
awarded to the author.

Viacheslav Sorkin, Ph. D
Scientist, Institute of High Performance Computing
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OT3bIB

Ha aBTopegepaTt gucceptauun LLlyHaesa B.B.

«INIEKTPOHHbIE CBOWUCTBA U IHEpreTMYecKue napameTpbl MOAUPULUPOBAHHbIX rpadeH-
GyNnepeHoBbIX KOMNAEKCOB C NO3ULMUN NPUMEHEHUA B HAHOSNEKTPOHMKE Y,
NPEACTaBNEHHYIO Ha COMCKaHMe y4eHOU CTeneHmn KaHamaaTa GUsnMKo-maTemaTUyecKuX HayK
no cneunanbHoctn 05.27.01 — «TBepaoTenbHasa 3INEKTPOHUKA, PaAUNOINEKTPOHHbIE
KOMMOHEHTbI, MUKPO- U HAHO3IEKTPOHUKA, NPMBOPbI Ha KBAHTOBbLIX 3ddeKTax»

HAunccepTaumnoHHan paborta LLlyHaesa B.B. nocBALweHa pacyeTy 3n1eKTPOHHbIX U
SHEePreTMYecKnx napameTpoB yrnepoaHbIX HAHOCTPYKTYP, @ UMEHHO, rpadeH-
dynnepeHoBbIX KOMNAEKCOB. NS peleHna NOCTaBNeHHOM Lenm aBTop paboTbl LLlyHaes B.B.
MCMO/Ib30BaN COBPEMEHHbIE MEeTOAbl MONEKyNsapHoro moaenuposanua SCC DFTB 2, REBO,
METOoA, CUNbHOW CBA3W. [1pMATHO, 4YTO B CBOEN paboTe aBTOp rpaMoTHO 060CHOBaN BblbOp
TOro WU UHOro MeToAa.

Cpeay Hanbonee MHTEpeCHbIX Pe3yNbTaTOB OTMEYalo CeayioLme:

® HauaeH cnocob popmmnpoBaHUA NaTTepHa MHTErPasbHOM CXeMbl Ha rpadeHa,
3aK/1I04AOLWMNCA B OKCUAMPOBAHUMU Hanbonee aedopMnpPOBaHHbIX YY4aCTKOB
rpageHa. lna nonyvyeHUa AaHHOro pe3ybTaTa aBTOPOM Brnepsble bblna HaageHa
33aBUCUMOCTb 3HEPFN CBA3U U SHEPTNI aKTUBaLMOHHOTO Gapbepa rpadeHa C
KUCA0POAOM B 3aBUCMMOCTU OT pagnyca KpUBU3HbI.

® B XOAe ABUXeHUA pynnepeHa no rpadpeHy obHapyKeHO ABAEHMue 3NEKTPOHHOrOo

TpaHCcPepa oT rpadeHa K dynnepeHy, KOTopoe MeHAEeTCa B 3aBUCUMOCTU OT
PacCCTOAHUA MmeXay obbeKkTamu.

BmecTe € Tem, y MeHs ecTb HebonbLuoe 3ameyaHmne. Bce pacyeTbl OCYLLECTBAANUCD B
nporpammubix komnnekcax RING n KVAZAR, HensBeCTHbIX LUIMPOKOW HayYHOMN ayauTopum.
BO3MOXXHO, aBTOPY CTOM/I0 OTMETUTb, MOYEMY OH UCNOMb30BA UMEHHO 3TU NAKETbl BMECTO
onpoboBaHHbIX NakeTos TMNa VASP, Gaussian, Gromacs, LAMMPS.

OAHaKo BbiCKa3aHHOEe 3amMeyaHue HU B KOEW Mepe He CHUMKAET A0CTOMHCTBA U BbICOKYIO
OLLeHKY AuccepTaunoHHOU paboTbl LLlyHaeBsa B.B. ABTopedepaTt u 60abLION CRUCOK
nybavMkauuin aBTopa B BeAyLLUX 3apyBeKHbIX *KYPHa/nax noaTBepXAaaeT, YTo AMccepTaums
LLlynaesa B.B. BbinonHeHa Ha BbICOKOM ypOBHE 1 yA0BNETBOPSAET BCEM TpeboBaHuAM,
NMPEABLABNAEMbIM K AUCCEPTALMAM HA COUCKAHME YYEHOM CTEeNEHU KaHaMAaaTa GU3MKO-
MaTEMaTU4ECKUX HaYK, a ee aBTOP — 3aC/NYXKUBAET NPUCYKAEHUA eMy CTENeHN KaHaAUaaTa
PU3NKO-MaTEMATUUYECKUX HAYK NO cneumnanbHocTy 05.27.01 — «TBepaoTenbHas

SNIEKTPOHUKA, PAaANO3NEKTPOHHbIE KOMMNOHEHTbI, MUKPO- U HAHO3/IEKTPOHUKA, NPUBOPLI Ha
KBAHTOBbIX 3 deKTax».
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