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By foreign supervisor, Professor Ramos, Miguel-Angel, Doctor of Physical Sciences,
Department of Condensed Matter Physics at Universidad Auténoma de Madrid, Spain

on the thesis presented by Shinbayeva, Ainura entitled

«The effect of polymorphic transformations on the optical characteristics of organic
molecules cryovacuum condensates»

submitted to obtain the degree of Doctor of Philosophy, PhD, in specialty
"6D072300 - Technical Physics"

The PhD thesis of Ainura Shinbayeva has been devoted to study the effect of
polymorphic transformations on the optical characteristics of cryovacuum condensates
of methane, methanol and tetrafluoroethane (also known as freon 134a), as well as
determining the temperature ranges for the existence of their different structural phases.

The study of the processes occurring in disordered amorphous solid-state systems
such as cryocrystals of organic substances (e.g., methane, methanol, ethanol and freons)
allows us to understand the formation of various structurally distinct crystalline phases
according to experimental data obtained by an optical method. The study of the
polymorphic properties of condensed matter formed at low and very-low temperatures
under high vacuum, and the optical characteristics of cryocondensates, are relevant for
the development of cryology and its modern directions, namely, space and rocket
technology, cryobiology and cryomedicine, cryoelectronics, microcryogenic
technologys, etc.

The results obtained in the PhD thesis performed by Ainura Shinbayeva can be
considered as novel and original, providing a solution to the demanding problem of
polymorphic transformations of cryovacuum condensates when varying temperature, as
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well as assessing the temperature ranges for the existence of their corresponding
structural transitions. These results have been presented at international conferences,
have been published in proceedings of these conferences, as well as in international
scientific journals, and are significant enough to foster further research in the fields of
low temperature physics and cryocrystals.

In summary, it can be concluded that Ainura Shinbayeva’s PhD thesis work entitled
"The effect of polymorphic transformations on the optical characteristics of organic
molecules cryovacuum condensates" has reached a high-enough scientific level, and it
fully satisfies all the expected requirements for a successful thesis defence.
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ABTOHOMHDBI1 YHUBEPCUTET MAJIPUJIA

PAKYJIbTET ECTECTBEHHBIX HAYK

KA®EAPA ®U3UKHU KOHJAEHCHUPOBAHHBIX CPE]L

Manpuz, 10 oxts6ps 2019 rona

OT3bIB HA IMCCEPTAIIMOHHYIO PABOTY

OT HHOCTPaHHOr0 HAay4YHOro KoHCynbTauTa - [Ipodeccopa Pamoc Muresb-AHxelb, JOKTOpa
TEXHUYECKMX Hayk, Kadbenpa ¢pusnku konnencnpopaHHbIX cpel ABTOHOMHOTO Y HUBEPCHUTETa
Manpuna, Ucnanus

Hlunbaesoii Aiinypsl Ha TEMY

«Bausanue nonumop@usix npespawienuii Ha onmuyecKue XapaKmepucmuKu op2aHu4ecKux
MOJIEKYl KpUOBAKYYMHbBIX KOHOCHCAMOB)

IIpencTaBiIeHHyIO Ha COMCKaHue cTenenu nokTopa hunocodun (PhD), no cneumansHoCTH
«6D072300 — Texunueckas pusuxar»

Jluccepranuonnast pabora IllunbaeBoit AfHypbl Oblla MOCBSIICHA H3YYCHHIO BIIHSIHHUSA
NOMMMOPDHBIX TPEBPALICHUH Ha ONTHYECKHE XapaKTEPUCTUKM KPHOBAKYYMHBIX KOHJIEHCATOB
MeTaHa, MeTaHolda M TeTpadTopaTaHa (TaKkKe W3BECTHOrO Kak ¢peon 134a), a Takke
OlIpeIe/ICHHI0 TeMIIEPATYPHBIX IMAIa30HOB CYLIECTBOBAHHS HX PA3NIMYHBIX CTPYKTYPHBIX (as3.

Vi3ydeHHe MPOLECCOB, POMCXOMAIIMX B HEYTOPSAI04EHHBIX amMOp(HBIX TBEPIOTEIBHBIX
CHCTeMAX, TAKMX KaK KPHOKDHCTAIUIbl OPraHMYeCKHX BEIUECTB (HAIPUMEP, METaHa, METaHOIa,
3TaHoNa ¥ (PEOHOB), MO3BOJIAET IMOHSATH o0pa3oBaHHE Pa3IMYHBIX KPUCTALIHYECKHX (a3 ¢
OTAEBHBIME CTPYKTYPaMHi B COOTBETCTBHH C SKCIIEPHMEHTANBHEIMH JAHHBIMH, TIOJY4EHHBIMH C
OMOLIBIO ONTHYECKHX METONOB. K3yueHHe MNOMMMOPQHBEIX CBOMCTB KOHIEHCHPOBAHHOIO
BelecTBa, OOPA3yIOMIErocs P HU3KAX U CBEPXHM3KHX TEMIIEpaTypax B BBICOKOM BaKyyMe, U
ONTHUECKUX XapaKTEPUCTHK KPHOKOHICHCATOB aKTYalbHO IS Da3sBUTHA KPHOJNOTHH H €€
COBpEMEHHBIX HAIpaBJICHHH, 2 MMEHHO KOCMUYCCKOH M PAKETHOH TEXHWKH, KPHOGHONOTHH H
KPHOMe T I[HHbI, KPHOITEKTPOHHKHA, MUKPOKPHOTCHHOH TEXHONIOTHH | T.A.

PesybTaThl, TMOTYYEHHBIC W3 JIMCCEPTALHOHHONW pabOTHL BhimonHeHHOH [llunGaepoit
AliHypoii. MOKHO PaccMaTtpuBaTh WHHOBAIMOHHBIMU W OPUTHHAIBHBIMH, O0ECTIEYHBAIONIAMH
petiierine OCTpoil MpoOseMbl MOTUMEPHBIX MPEBPAIICHAA KPHOBAKYyMHBIX KOHJEHCATOB IIpH
H3MEHEHHH TEMIIEpaTyphl, & TAKXKE OLECHKH TEMIIEPATYPHBIX QUAIa30HOB Ul CYLIECTBOBAHMS
UX COOTBETCTBYIOIIMX CTPYKTYPHBIX MepexooB. JlaHHbIE pe3ynbTaTsl GbUIH MpeACTaBICHBI Ha
MEZK;[YHApOIHBIN KOH(EPEHLHUSX, ObUTH OMyOIMKOBaHbI B MaTepHaliaX NaHHBIX KOHGepeHIHi, a
TAKAKEe B MEKTYHApPOJAHBIX HAYYHBIX XKypHajlaX M SBISIOTCS JOCTATOYHO 3HAYHTENLHBIMH JUIS

Daky,
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BBICOKHM Hay:mmM YPOBHEM W TIOJIHOCTHIO Y/IOBJIETBOPSET BCE MpPEIbABICHHBIC TpeGoBaHus
sl yCTICITHOM 3aUTHL JaHHOM JUCCEPTAUOHHON paboTHI.
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Kadenpa Gu3uKi KOHICHCHPOBAHHBIX CPE/l

ABTOHOMHBIN YHUBepcuTeT Mazpuna, Wcnanus
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RHITIOTHEH TIEPEBOaYMKOM | %A
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Pecniyomika Kasaxcran, ropox Anmarsr, YETBEPTOE HOAODS JBE THICSIYM AEBATHAALATOTO
roga. ‘1, Acsuibexosa Jasupa Ammpexosua, HoTapuyc ropoza AnMartsl, AEHCTBYIOUMA Ha
OCHOBAHMM TOCYNApCTBEHHOW muueH3ud No 0001830, BbimaHHOM MHUHMCTEPCTBOM IOCTHIHH
Pecnyomukn  Kasaxcran or 27.04.2004 ropa, cBUAETENBCTBYIO MOMTMHHOCTH TOAMHCH,
¢c/ieTaHHOM M3BECTHBIM MHE mepeBoquukoM MOpamosod AirepuMm BeprikbaeBHOi, KoTOpast

COBEpILCHA B MOEM TIPUCYTCTBUMU. JIMUHOCTD €€ yCTaHOBIIEH, JieecriocoOHOCTD MPOBEPEHa.
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