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In his PhD thesis Mr. Utegenov presents a detailed overview of his research activities
conducted in the field of complex plasma science with special emphasis on synthesis and
characterization of simple and composite nanoparticles in gas discharges. This topic is of high
scientific interest in the present age of nanomaterials. Finding new methods for the synthesis and
characterization of nanoparticles opens new avenues for future applications and has high priority
in current scientific and national research strategy programs.

The thesis is organized in 4 chapters, where the first provides a valuable introduction to the
field and its state of the art to the reader. In chapter 2 he shows his discoveries related to the void
formation and control of the size of void observed in the center of the nanoparticle cloud in
radiofrequency (RF) gas discharges. For many years, since the discovery of the “void” (a dust
particle free region near the center of the discharge enclosed by the dust ensemble) in microgravity
experiments onboard the International Space Station (ISS) the control of this unexpected feature
became of key importance. The presence of the void hindered the formation of large homogeneous
dust particle structures and obviously greatly effects dust transport and collective phenomena. Mr.
Utegenov has shown that with combining RF and DC driving voltages it is possible to tailor the
shape of the nanoparticle ensemble and the position and size of the void. His results are highly
relevant and may find application in the design of future reactive plasma systems.

In chapter 3 he presents the experimental investigation he has performed in Budapest,
Hungary on the application of a technique new to this field, first used by him to monitor the growth
of carbon nanoparticles in a reactive discharge plasma environment. The technique is based on the
dynamic light scattering phenomena, which has been successfully applied for the characterization
of nanoparticles in liquid solvents and dusty plasmas with micro-particles in a plasma crystal
configuration, but was never before used for nanoparticles in discharge environment. His
pioneering results serve as basis for the ongoing development of a new sensitive diagnostic
method aiming the real-time characterization of the nanoparticle growth process over a wide
range of particle size and concentration.

In chapter 4 the results of a study of dust formation processes regarding plasma - surface
~teraction in thermonuclear reactors on the basis of pulsed plasma accelerator are presented. The
results were obtained using a high-speed imaging. He has determined the speed of the pulsed
~i=sma bunch and the diameter of the plasma cord. He also found that after interaction of the
sulsed plasma flow with the surface of the candidate material, particles with different geometric
snapes appear, including fractal, spherical and arbitrary shapes. Based on the results of the
symergistic analysis of the erosion products, it was found that after interaction with the plasma
Sow, the target surface becomes amorphous, as evidenced by the D peak increase in the Raman
ssectrum of irradiated targets. Based on the results of the experiments, the plasma beam energy
sensity could be determined. His contribution to this field provides valuable insight into the
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details of dust generation in fusion devices, which is one of the main technological challenges
mankind in our times.

In surhniary, the chosen scientific topic is highly relevant to general scientific and national
programs, the scientific results are interesting, valid, new, and of high value. Some results are of
fundamental nature and contribute to the general understanding of natural phenomena, while
others have direct significant impact on the advance of state of the are technologies.

Utegenov U. Almasbek, despite his young age, has a remarkable scientific record listing 7
publications in peer-reviewed international scientific journals since the year 2013. In light of this |
have no doubt about his capability of conducting independent research, and suggest, in case of
successful defense of his thesis, to award him with the PhD scientific degree.
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B cBOel KaHAMAATCKOM AuccepTalmm r-H YTereHos npe/acrasnfeT noApo6HbIif 0630p cBOEN
MCCNesoBaTENBCKON AEeATeNbHOCTM, NPOBOAMMON B 061acTM Hayku O KOMMNAEKCHOW nnia3sme, C
0COBbIM aKLEHTOM Ha CMHTE3 WM XapaKTepPUCTUKY MPOCTbIX W COCTaBHbIX HAaHOYaCTUL, B ra3soBbIX
paspagax. JTa Tema npeacTasBnseT 60O/MbWON HayyHbli WHTepec ANA COBPEMEHHOMN 3MO0Xu
HaHoMaTepuanos. MOMCK HOBbIX METOAO0B CMHTE33 W XAPAKTEPUCTMKU HAHOHACTUL, OTKPbIBaeT
HOBble BO3MOXHOCTU A/A 6yAyWMX NPUMEHEHWUI U UMEET BbICOKUI NPUOPUTET B TEKYLLUX
nporpaMmmax Hay4HbiX 1 HaLMOHa/IbHbIX UCCNeA0BaTe/IbCKUX cTpaTtervu.

[lnccepTauma cocTouT M3 4 rnas, nepsas M3 KOTOPbIX MPeACTaBAAET YMTaTe/o NONesHyLo
uHGOPMaLMIO O AaHHON 061acTV U ee COBPEMEHHOM COCTOAHUM. B rnase 2 OH NOKa3blBaeT CBOM
OTKPbITUSA, CBA3aHHbIE C 0Opa3oBaHMeEM BOWAA U KOHTPO/IEM ero pasmepa, Habnogaemblx B LEeHTpe
obnaKa M3 HaHOYACTUL, B BbICOKOYACTOTHOM (BY) rasosom paspsage. B TeyeHne mHOrux net nocne
OTKpbITUA «BOga» (obnactn, csoboaHOM OT nbiNeBbIX HacTul, B6M3M UEHTPa paspasa,
OKPYXEHHOro MblNEeBbIM aHcambnem) B 3KCMEPUMEHTax MNoO  MWKPOrpasuTaumu  Ha 6opTy
MexayHapoaHoi Kocmuyeckoi ctaHumn (MKC) KoHTpob 3TOW HEeOXMAaHHON 0coBeHHOCTN cTan
MMeTb K/IIOYEBYID Ba)KHOCTb. [lpucyTcTBME BOWAA NpPenATCTByeT 06pasoBaHMIO  KPYMHbIX
OAHOPOAHbIX CTPYKTYP MblJIEBbIX YaCTUL, U, O4EBUAHO, 3HAUMTENIbHO BANAET Ha NEPEHOC NbINeBbIX
4aCTWL, U KOMNEKTUBHbIX ABAEHWii. T-H YTereHoB nokasan, 4to, KOM6MHMPYA ynpasnalowwe
HanpsKeHua BY WU NOCTOAHHOrO TOKA, MOXHO ajanTuposaTb Gpopmy aHcambna HaHouyacTuy, a
TaKKe MNONOXeHue M pasmep Boiaa. Ero pesynbraTbl Becbma aKTya/lbHbl M MOFYT HailTH
npUMeHeHue npu paspaboTke byaywmx peakTUBHbIX N1a3MEHHbIX CUCTEM.

B rnaBe 3 OH npeacTaBiseT 3KCNepMMeHTaNbHOe MucCaefoBaHWe, NpoBeAeHHoe UM B
BypanewTe, BeHrpua, No NpPUMEHEHWIO HOBOW AnAa 3TOM 06nacTM  MeToAMKM, Bnepsble
MUCNONb30BAHHON WM. ANA MOHUTOPUHIA POCTa HaHO4YacTUL, B nNjasme C  PeaKkTUBHbIM
pa3pasom.TexHWKa OCHOBaHa Ha ABJEHUAX AMHAMWUYECKOTO pacceaHWA CBeTa, KOTopble 6binn
YCMEeLWHO NPUMEHEHbI ANA XapaKTePUCTUKM HAHOYACTUL, B YKMAKWX PAcTBOPUTENAX U nbiNesom
nnasmMe C MUKPOYACTULLAMM B KOHOUIypaLMM NAasmeHHbIX KPUCTan/ioB, HO HUKOrAa paHee He
MCMONb30BAaAUCL ANA HaHo4acTUL, B cpeae paspaga. Ero HoBaTopckue pesynbTaTbl CAyXKart
OCHOBOW [ANA MOCTOAHHOW pPaspaboTKM HOBOro 4YyBCTBUTENbHOTO MeTOAa ANATHOCTUKM,
HanpaBNeHHOr0 Ha XapaKTepPUCTUKY B peasbHOM BpeMeHM npoliecca pocta HaHowacTul B
LUIMPOKOM AMana3oHe pasmepoB U KOHLEHTPaLUKN YacTul,.

B rnaBe 4 npeacTaBAeHbl pesynbTaTbl MCCAELOBAHWA MPOLECCOB MblieobpasoBaHua npu
B3aWMOZAENCTBUM NAa3Mbl C MOBEPXHOCTbIO MaTepuana NepBon CTEHKU TEPMOAAEPHbIX PEaKTOpOoB
Ha OCHOBE WMMYNbCHOTO MNA3MEHHOTO ycKopuTena. PesynbTatbl  6blM  noaydYeHbl  C
MCNONb30BaHMEM BbICOKOCKOPOCTHOM BM3yanu3auuu mpolecca s3aumopenctsus. OH onpeaenun
CKOPOCTb MMMYNbCa NAA3MEHHOTO CryCTKa U AUaMeTp NNa3mMeHHOro WHypa. OH Takxe obHapyxun,
4TO Mocne B3aMMOAENCTBUA MMMYNbCHOTO NJAa3MEHHOr0 NOTOKa C MNOBEPXHOCTbIO KaHAWAATHOTO
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MaTepMana MOABASIOTCA 4YaCTMUbl C Pa3UYHBIMK FeOMEeTPUYecKUMU Gopmamu, BKAKOYasR
dpaKkTanbHble, - chepuyeckme U MpPou3BO/bHble  dopmbl.Ha  OCHOBaHMM  pe3ynbTaToB
CUHEPreTUYecKoro aHannsa npoayKTos 3po3nmn Obi0 YCTAHOBAEHO, YTO MOC/e B3aUMOAENCTBMA C
NMOTOKOM M/J1a3Mbl MOBEPXHOCTb MWLUEHM CTAHOBUTCA amMoOpPHON, O Yem CBUAETENbCTBYET
yBennyeHme nuka D B crnekTpe KOMBWHALMOHHOrO pacceAHnsa o0bayyeHHbIX mulieHein.lo
pe3ynbTaTam 3KCNEPUMEHTOB MOXHO DOblN0 onpeaennTb NAOTHOCTb SHEPTMU NAA3MEHHOTO My4Ka.
Ero Bknag B 3Ty 06nactb AaeT LeHHY WHPopmauuio o pgetanax obpasosaHuA nbinv B
TEpPMOAAEPHbIX YCTPOWCTBAX, UTO ABNAETCA OAHOM W3 TNaBHbIX TEXHONOTMYECKMXx npobnem
4yenoBevecTBa B Halle Bpems.

Takum ob6pasom, BbibpaHHasa Hay4yHaA Tema OYeHb aKTyanbHa ANA ob6LeHay4HbIX |
HaUWOHaNbHbIX MPOrpPamm, Hay4yHble pe3y/bTaTbl MHTEPECHbl, aKTya/ibHbl, HOBbl U WMMEOT
BbICOKYIO LEHHOCTb. HeKoTopble pe3ynbTaTbl HOCAT ¢YHAAMEHTa/NbHbIA Xapaktep W
cnocobcTByIOT 06LWEeMy NOHUMAHUIO NPUPOAHDIX ABNEHUI, B TO BPEeMA KaK ApPYrue OKasbiBawT
HenocpeacTBeHHOe 3HaYUTeNbHOE BIUAHUE Ha Pa3BUTHE TEXHONIOTUN.

YrereHos Y. Anmacbek, HeCMOTpA Ha CBOM MONOAON BO3PaCT, MMEeT 3ameyvaTesibHbli
Hay4YHbI NOCNYXKHOWM CMUCOK, Nepeyncnatowmnini 6 NnybnnMKaunii B peLeH3npyembix MexayHapoaHbIX
Hay4HbIX >KypHanax ¢ 2013 roga. B cBeTe 3TOro A He COMHeBalCh B €ro CNocobHOCTM NPOBOAUTDL
He3aBMCUMble WCCNEAOBaHUA M MNpeanarat, YTo B C/Ayvae YCMewHOM 3awuTbl Aucceprauun,
NPUCBOUTL EMY YYeHyto cTeneHb aokTopa PhD.

Bynanewr, 28 ®espana 2020 r.
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