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OT3bIB (PpaHLLy3CKOro Hay4Horo co-pyKoBoauTens, npogeccopa Kgo,qa NEPYA
0 AuccepTauMoHHoi pabote Banepun SAMOTAEBOU
«MccnepnosaHme KonebaTelbHO-BpaLaTe/ibHbIX CEKTPOB M30TOMOOr0B AUOKCUAA CEPbI»

IM-xa Banepua SAMOTAEBA nonyuwnna cteneHb MarmcTpa s ABYX yHUBepcuTeTax, YHusepcutete bypryHgnum
— ®paHw-KoHTe (YB®K) 1 HaumoHansHoM uccnefoBaTenibCKoOM TOMCKOM rocyAapCTBEHHOM YHUBEPCUTETe, Ha
OCHOBaHWW MpefocTasneHns ctuneHann YBoK.

3a Bpems 06yyeHMst B acnmpaHType 5 Oblnl ee Hay4YHbIM CO-pYKOBOAUTENEM BMeCTe ¢ npodeccopom Onerom
YNEHEKOBbBIM B pamkax cornaweHmss O MOArOTOBKE AUCCepTauMym oL COBMECTHbIM  MeXAyHapOoAHbIM
PYKOBOZLCTBOM Mexfay YHuBepcuteToM bypryHanm ®paHil-KoHTe 1 HaumoHabHbIM UcCnefoBaTeIbCKMM TOMCKUM
NONTEXHNYECKMM YHUBEPCUTETOM, 3aK/toueHHbIM 08/03/2016.

HayuHas aesTenbHocTb r-kn 3SAMOTAEBOW oTHOCUTCS K 0671aCTX MOMEKYNSPHOMA (DM3VKK, a, UMEHHO, K
MOJIEKYNIIPHON CNEKTPOCKONUK BbICOKOr0 paspelleHusi. Ee mccneposatenibckas paboTa HanpasieHa Ha paspaboTky
MEeTO/0B, MO3BOJIANLLMNX ONpeseNinTb PyHAAMEHTaNIbHbIE (IN3MYECKUE N XMMUYECKME CBOMCTBA M3YYaeMblX MONEKY
Ha OCHOBe BbICOKOTOYHbIX AaHHbIX, MOMTyYEHHbIX U3 Ko/ebaTe/lbHO-BpaLlaTebHbIX CnekTpoB. OHa peLlaeT HayuHble
3afia4n, CBA3aHHbIE C aHa/IM30M CMEKTPOB BbICOKOMO paspeLleHuns 1 pelleHneM 06paTHOM CreKTPOCKOMMYeCKol 3a4aqum
[N MHOroatoMHbIX Monekyn. M-xa 3SAMOTAEBA NocTOSHHO WULWET BO3MOXKHOCTU, YTOObI NOMYUUTb MHAOPMALLNIO
OT YYEHbIX, SBNAIOWMUXCA CreuuanmucTaMmm B BblbpaHHol o6nactu. OceHbto 2014 roga OHa nocewjana fekumm no
"KBaHTOBOW MOnekynspHoin AnvHamumke" npodgeccopa MaptuHa KBAKA, ®degepanbHbli YHMBEPCUTET Haykn U
TexHonormu Lleeliyapmum (ETH, Litopux). C MOMeHTa Mofy4YeHMs CTereHW OakasiaBpa OHa y4acTBOBa/sla BO BCEX
MEXAYHapO4HbIX  KOH(EpeHUMAX N0  MOMEKYNAPHOM  CMEKTPOCKOMMM  BbICOKOro  paspeweHns (HRMS),
nposoauBlumxca B 2012-2019 rogax. OHa Takke nonyduna «CteneHauo BepHaackoro» - rpaHT Ans NOALEPKKU
acrnmpaHToB, HaXOAALWMXCA NMOL COBMECTHbIM MeXAyHapo4HbIM PYKOBOACTBOM B repumog ¢ 2017 no 2019 roga,.

B pamkax 0b6yyeHus B acnvpaHType B YB®K, AmxoH, r-xxa 3SAMOTAEBA nposena muccnefoBaHue no teme
CBOEl AmMccepTaLMOHHON paboThl, a MMeHHO «/iccnepoBaHme KonebaTenbHO-BpaLLaTe/ilbHbIX CNeKTPOB M30TOMO/IOr0B
[OMOKCHfa cepbl».

[OvcceptaumonHas paboTta r-xm 3AMOTAEBOW noceslleHa TWaTeNbHOMY aHanm3y TOHKOW CTPYKTYpb
CMeKTPOB AVOKCUAA Cepbl 1 €ro N30TOMONOr0B, 3HAUNTEIbHAA YaCTb KOTOPbIX HE U3y4yanack A0 HACTOALLEro MOMEHTa.
Vcnonb3ys pesynbTaTbl TEOPMM W30TOMO3aMELLEHWNS, OHa MpOBeNa BCECTOPOHHWI aHaamM3 3KCNepUMeHTaSTbHbIX
CMEKTPOB, YYMTbIBASA CU/IbHble PE30HAHCHbIE B3aUMOLENCTBUA MEXAY PasINYHbIMU KonebaTeNlbHbIMU COCTOSSHUSMM.
UTo nos3sonset nonyymtb Habop napameTpoB 715 BOCMPOM3BEAEHUS WCXOAHbLIX 3KCMEePUMEHTaIbHBIX [AHHbLIX C
3KCMEePUMEHTA/IbHLIMM ~ HeomnpefefieHHOCTAMKW.  BO3MOXHOCTb  MPOrHO3MPOBaHUA  (DU3MKO-XMIMUYECKMX U
CMEKTPOCKOMUYECKNX  CBOMCTB  MOMEKY/bl  AMOKCUAA Cepbl, KOTOPble, KaK W3BECTHO, OMpeAenstoTcs
BHYTPVMONEKYNSAPHBIM CU0BbIM NOMIEM WM PYHKLMEN NOTEHLNaIbHOM 3HEPr W - SBAANACH Lie/bI0 JaHHOIO aHam3a.
B cBot0 ouepespb, 3HaHWME BbICOKOTOUHOM MHOPMALMN He TONbKO O MaTepPUHCKOWN MOJeKy/e, HO 1 eé M30Tonosorax
CNoco6CTBYeT oOnpefeneHnio yHAaMeHTaIbHbIX MapameTpoB KonebaTenbHO-BpaLaTe/lbHOro raMuabTOHMaHa Wt
CTPYKTYPHbIX NMapameTpoB MOJIEKY/IbI.

WccnenosaHus, npeacTaBneHHble Banepueii SAMOTAEBOW B ee auccepTauumu, Ny6AMKYIOTCA B HayUHbIX
XypHanax 1ro KsapTwuis, MMEKLWUX CMEeKTPOCKOMUYECKUA U (DU3NKO-XMMUYECKMI npotunb. HayyHoe kavecTso
MaTepuasioB HE BbI3blBa€T COMHEHWUA. A HaCTOSITeNIbHO pekomeHAyko Banepmio 3AMOTAEBY gna 3awmtbl eé
KaHAMOATCKON AMCCepTaL U 1 Kenato el NonyymTb AUMI0M KaHAmAaTa PrsrKo-mMaTeMaTMyeckmx Hayk.
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Review ofthe French scientific co-supervisor. Prof. Claude I.LF.ROY
about thesis of Valeriya ZAMOTAEVA
"High-resolution FTIR spectra analysis of sulfur dioxide isotopologues”

Ms. Valeriya ZAMOT AEV A earned a Master's Degree of two universities. Universite Bourgogne Franche-
Comte and National Research Tomsk State University, on the basis of granting of a scholarship from UBFC.

During her PhD study. | was her scientific co-supervisor together with Professor Oleg ULENIKOV in the
frame of joint-supervision agreement between Universite Bourgogne Franche-Comte and National Research Tomsk
Polytechnic University signed on 08 03 2016.

The scientific activity of Ms. ZAMOTAEVA belongs to the field of molecular physics, namely to the high
resolution molecular spectroscopy. Her research work is focused on development of methods allowing to determine
fundamental physics and chemical properties of studied molecules on the basis of the high accurate data extracted
from the vibrational-rotational spectra. The scientific problems she solves are related to the high-resolution spectra
analysis and the inverse spectroscopic problem solution for polyatomic molecules. Ms. ZAMOTAEVA is actively
looking for possibilities to obtain information from scientists, considered as experts in the selected area. During the
autumn in 2014 year she attended lectures on "Quantum Molecular Dynamics" by Professor Martin QUACK from
Federal University of Science and Technology of Switzerland (ETH. Zurich). Since her bachelor, she participated in
all international conferences on High Resolution Molecular Spectroscopy (HRMS) conducted in 2012-2019. She also
received "Bourse Vernadski" - grant for supporting ofjoint PhD students during the period from 2017 to 2019.

In the frame of her doctoral studv in UBFC. Dijon. Ms. ZAMOTAEVA made research on the topic of her
thesis work, namely "High-resolution FTIR spectra analysis ofsulfur dioxide isotopologues”.

Thesis work of Ms. ZAMOTAEVA s devoted to the thorough analysis of the fine structure of sulfur dioxide
absorption spectra, as well as the absorption spectra of its isotopologues: the latter have not been properly studied so
far. Using the results of the isotopic substitution theory, she made comprehensive analysis of the experimental spectra,
including strong resonance interactions between various vibrational states. This enables to obtain the set of parameters
to reproduce initial experimental data with experimental uncertainties. The goal of this analy sis was the possibility to
predict spectroscopic, physical and chemical properties of the sulfur dioxide molecule, which are known to be
determined by the intramolecular force field or function of potential energy. Additionally, knowledge of highly
accurate ro-vibrational data concerns not only the parent molecule, but also its isotopologues. which contributes to the
determination of the fundamental parameters of the ro-vibrational Hamiltonian and the structural parameters of the
molecule.

Researches provided by Valeriya ZAMOTAEVA in her thesis are published in the high-ranked scientific
journals having the spectroscopic and physical-chemical profile. The scientific quality of materials has no doubts. |
would like strongly recommend Valeriya ZAMOTAEVA for the defense of her PhD thesis and | wish her to obtain her
PhD Diploma with highest possible marks.
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