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Review of the French scientific co-supervisor, Pr. Claude LEROY,
about thesis of Anna FOMCHENKO

«“Expanded” Local Mode Approach and Isotopic Effect in Polyatomic Molecules»

After having studying in the Physics Department of Tomsk State University (TSU) where she
obtained her Master degree in 2011, Mrs Anna FOMCHENKO applied for a French grant to the French
Embassy of Russia. Her excellent level and marks obtained in TSU and also already published papers in
International Physics Journals allowed her to obtain this grant for 2011-2014.

During her PhD study, while she was halfthe year between 2011 and 2014 in the Universite de Bourgogne, |
had to co-supervised Mrs Anna FOMCHENKO (co-supervised thesis between Universite de Bourgogne and
Tomsk State University). She has displayed herself as one of the most talented students having an intense
interest in the scientific work. An evidence of giftedness and diligence of Anna FOMCHENKO s, in
particular, that she is co-author of 12 publications, four of them are papers in the Journal of Molecular
Spectroscopy and Molecular Physics (these international journals have high impact-factor); five
communications were published in Proceedings of International conferences.

In her thesis Anna FOMCHENKO considers the very important physical problem of the theoretical
investigation of polyatomic molecules of XY2Z2 (C2), XYZ3 (C3v), XY4 (Td) type. Using isotopic
substitution theory, operator perturbation theory and symmetry properties of the axially symmetric
molecules in the framework of the "expanded" local mode approach, was determined a set of relations,
which allow to connect different types of spectroscopic parameters (parameters of diagonal blocks, Coriolis,
and Fermi interaction parameters) for various isotopomers methane molecule.

Obtained simple analytical relations allow to predict directly the spectroscopic parameters of the
effective Hamiltonians of different isotopomers, without passing through time-consuming numerical
calculations of energy levels using the multidimensional potential hypersurface.

Also in the thesis are presented a simple Hamiltonian model, which allows to considerably simplify
the realization of the procedure of determination of the potential energy surface in comparison with more
cumbersome standard methods.

I strongly recommend, without any doubt, Anna FOMCHENKO for defending her PhD degree and
wish her to obtain her PhD Diploma with the highest positive assessment.
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OT3bIB (PpPaHLLY3CKOro Hay4yHoro pykosoamtens npodeccopa Knoga Jlepya
0 AnccepTaLMOHHON paboTe AHHbI ®OMYEHKO

«WccnegoBaHue aghheKTa M30TOMO3aMELLLEHUSI B MOJIEKY/1ax, YA0BIEeTBOPSIOLLLMX

gy

"pacLINPEHHOR” MofeNn NOKaNbHbIX MOJ »

Mocne o6y4yeHUs Ha (U3MYECKOM (pakynbTeTe TOMCKOro rocyfapCTBEHHOr0 YHMBEpPCUTETA
(Try), rge oHa nofyymna cteneHs marmctpa B 2011 rogy, AHHa ®oMUYEHKO nofaeT 3asBKY Ha rpaHT B
noconbcTBo ®paHuum B Poccun. Ee OTANYHbLIA YpOBEHb 3HAHWIA M OLEHKWU, Nofy4veHHble B TIY, a
Takke YyxXe ony6/MKOBaHHble cTaTb¥ B MeXAYyHapOAHbIX XXypHanax no (u3nke nN0O3BOAUAN el
Nnofy4ynTh 3TOT rpaHT Ha nepuog 2011-2014 rr.

Bo Bpems ee 06y4eHUs B acnUpaHType, B TO Bpems Kak OHa Oblna B TedyeHue nonyroga (c 2011 r. no
2014 r.) B YHuBepcuteTe bBypryHauu, a 6bl1 pykoBogutenem AHHbl ®POMUYeHKO (HanucaHue
auccepTauum  C COBMECTHbIM Hay4HbIM pPYKOBOACTBOM, YHuBepcuTeT BypryHaum - TOMCKWiA
ocypapcTBeHHbIn YHuBepcuTeT). OHa nposiBuna cebs Kak OAWH M3 caMbiX TanaHTAWUBbIX CTY[EHTOB,
MMeLWMX MOBbILEHHbIA WHTEpPeC K Hay4yHOW paboTe. CBUAETENLCTBOM OfaPEHHOCTU W TPyAoNto6us
AHHbI DOMUYEHKO SIBASIETCS, B YAaCTHOCTMU, TO, UTO OHa ABNSETCA COABTOPOM 12 ny6nmkauuii, yetbipe
M3 HUX - cTatb B XypHanax Journal of Molecular Spectroscopy u Molecular Physics (3Tn
MEXAYHapOAHble XypHa/bl UMET BbICOKMIA MMNaKT-PakTop); NATb paboT 6biAn Oony6AMKOBaHbI B
TpyAax MeXAyHapOAHbIX KOH(epPEeHLNiA.

B cBoeit paucceptaymm AHHa ®DOMYEHKO paccMaTpuMBaeT O4YeHb BaXKHYK (U3NYECKYHO
npo6aemMy TEOPETUYECKOro WCCNeaoBaHWS MHOroatoMHbIX Monekyn tmna XYaZ: (C2V), XYZs (C3Y),
XY (Td). Ncnonb3ys Teoputo M30TOMO3aMeLLEHMs, OMepaToOpHY0 TeOputo BO3MYILLLEHWIA W CBOICTBA
CUMMETPUN  AKCUANbHOCMMMETPUYHLIX MOJIEKY/l B paMkKax "pacliMpeHHOro"  npubanmxeHus
NOKanbHbIX Mof, 6bln onpefeneH Habop COOTHOLIEHWI, KOTOpble MO3BONSKT CBS3aTb pas3/MyYHble
BUAbl  CMEKTPOCKOMMYEeCKUX napameTpoB  (napameTpbl  AuaroHanbHbIX  6/10KOB, napameTpbl
B3ammofeincTeus Kopuonuca n depmmn) ans pasiMyHbiX M30TONOMEPOB MOJIEKY bl MeTaHa.

lMonyyeHHble  MpoCTble  aHaNUTUYECKMe COOTHOLLIEHUS  MNO3BONAKOT  HemnocpeACTBEHHO
npefckasbiBaTb CMEKTPOCKOMUYecKne mnapamMeTpbl 3PEKTUBHOTO ramuibTOHMAHA  Pa3INYHbIX
N30TONOMEPOB 6e3 TPYJOEMKMX YUCNEHHbIX PacyeTOB YPOBHEW 3Hepruu, MCnonb3ys MHOrOMEPHYHo
NMOTEHLUNANbHYIO TUMNeprnoBepXHOCTb.

Kpome TOro, B fguccepTtauumn nMpefctaBfeHa MpocTas MOfeflb ramuinbTOHWAaHa, KoTopas
MO3BOMIAET  3HAYUTENIbHO  YNPOCTUTHL  peanusaluio  npouecca OnpedeneHns  NOTeHUWaNbHOW
MOBEPXHOCTU MO CPaBHEHMIO C 60/iee TPOMO3AKMMU CTaHAAPTHLIMU METOAaMM.

A HacToATENIbHO PeKOMeHAYH, 6e3 BCAKOro COMHEHMA, AHHY POMUYEHKO ANS 3aWMnTbl CTEMeHu
PhD uxenato el nonyunts gunaom PhD c camoli BbICOKOIW MOMNOXUTENbHOW OLEHKOA.
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