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ln 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. ln 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 (lSS) 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 highty

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,

Flungary 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

p*oneering results serve as bbsis for the ongoing development of a new sensitive diagnostic

method aiming the real.time characterization sf the nanoparticte growt*r p|3€ess over a wide

rzlnge of particle size and concentration.

In chapter 4 the results of a study of dust formation processes regarding plasma - surface

interaction 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

glasma bunch and the diameter of the plasma cord. He also found that after interaction of the

er,,lsed plasma flow with the surface of the candidate material, particles with different geometric

f,iapes appear, including fractal, spherical and arbitrary shapes. Based on the results of the

slnergistic analysis of the erosion products, it was found that after interaction with the plasma

,low, the target surface becomes amorphous, as evidenced by the D peak increase in the Raman

sctrum of irradiated targets. Based on the results of the experiments, the plasma beam energy

ensity 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 summary, the chosen scientific topic is highly relevant to general scientific and national

programs, the scientific resutts 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 I

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.

Budapest, 28. FebruarY 2O20.

Peter Hartmann, PhD

Wigner Research Centre for Physics

ha rtm a n n. peter@wi8ner. mtP. h u
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Ha cohcKaHhe yqeHofi creneHh AoKropa QraocoQcxhx HayK (PhD)

"ChHTe3 u caoilcraa HaHoMarepuanoB nonyqeHHbrx B ra3opaapn4xofi nna3Me cnoxHoro
cocraBa"

npe4craenenuuril

YrereHoeurnn V. Annnac6exonn

e Kagaxcxh ft HaqroHan unur fi VH n aepcnrer hMeHh aa u-<Dapa6r,l

B

2020 ro4y

Cne4yoqufi o6sop noAroroBnen flnrepom Xaprmanxom, AoKropoM HayK, crapuJilM HayqHbrM corpyAHt4KoM

Hayvxo-rcc/teAoBarenbcxdro qenrpa Qraanxra rnn. Bnrnepa Bexrepcxoil axa4ennrh HayK, B KaqecrBe
(xHocrpaHHoro HayqHoro KoHcynbraHra> Vrerexoea V. Anmac6era B xoAe ero o6yveHnfi n nccnegoeannil,

cBfl3aHHbrx c ero PhD grccepraqraeil.

5y4aneur, 28 <Deepann ZOZO T. '

lnopnuc;l /neuarc/

flrrep Xaprnnann, PhD

Hayv x o-r,r ccn eAo Baren bcKo f o qe Hrp a Suznxn u m. B n rH e pa

Bexrepcxoil aKaAeMHr HayK
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B caoeil KaHAilAarcKofi Arcceprallht4 r-H yTereHoB npeAcraBnner noApo6Hurfi o63op cBoefi

hccneAoBarenbcKoil AeRTenbHocril, npoBoAhMoil B o6nacrvl HayKh o KoMn.neKcHofi nna3Me, c

oco6btM aKUeHToM Ha cnHTe3 il xapaKTeplicrat{Y npocTblx rl cocTaBHblx HaHoqacThq B ra3oBblx

pa3pflAax, 3ra reMa npeAcraBnFer 6onuu.rofi HayqHbtfi hHTepec AnA coBpeMeHHofi 3noxil

HaHoMarepha.noB. llor,rcx HoBbrx MeroAoB O4HTe3a h xapaKTep.4cTnKn HaHo'{acTnq oTKpblBaer

HoBbte Bo3MoH{Hocru AnA 6y4yrqrax nphMeHeHufl A hneer Bbtcoxl,lfi npnoprrer B TeKyull'1x

n porpaMMax Hayr'l H blx u H a qh oHan bH blx 14 ccn eAoBaTe, bcKtlx cTpaTeru fi .

lraccepraqhfl cocTot4r .43 4 tna}, nepBafl h3 Koropblx npeAcraB.nfleT qhTaTenrc none3Hyto

ilH4opMallhlo o AaHHoil o6nacrvt v ee coBpeMeHHoM cocronHvlt. B tnale 2 oH noKa3blBaer cBoh

orKpbtrr4R/ cBF3aHHbte c o6pa3oBaHheM BoirAa 14 KoHTponeM ero pa3Mepa, Ha6nPAaeMblx B LleHTpe

o6naxa h3 HaHoqacrhl-l B BbtcoKoqacrorHoM (Btl) raaoaoM pa3pnAe. B reqenne MHorhx ner nocne

orKpblrt4R (BofiAa)) (o6nacrr, cBo6oAHofi or nbrneBbtx qacrhq, a6nnzu qeHrpa pa3pnAa,

oKpyxeHHoro nbr.neBbtM aHcaM6neM) B 3KcnephMeHTax no MhKporpaBVra\vvt Ha 6opry

Mex4ynapoAHoil KocMt4qecKoil crauqrr (MKC) KoHrpo.nb grofi HeoxrAAaHHoh oco6eHHocru cran

hMerb Kn19qeBylo BaH(Hocrb. [lpncyrcrere BofiAa npennrcrByer 06pa30BaH]4to KpynHblx

oAHOpoAHbtx cTpyKTyp nbtneBbtx qacThl-l 14, oqeBilAHo,3HaqhTeAbHo BnvfleT Ha nepeHoc nbl.neBblx

qacrhu h Ko.n.neKTilBHbtx gB/leHhfi. f-n VrereuoB noKa3an, qro, KoM6hHnpyn ynpaBnnlol{lle

HanpqlgeHrn Bq u nocro1HHoro roKa, MolKHo a4anrhpoBarb QopMy aHcaM6nf, HaHo'{acrhl4, a

raKlge no/toxeHhe h pa3Mep BoilAa. Ero peaynbrarbt BecbMa aKTyanbHbl h Moryr HafiTh

nphMeHeHhe nph pa3pa6orKe 6y4yqnx peaKTr4BHblx nna3MeHHblx cHcTeM.

B rnaee 3 oH npeAcraBnRer 3KcnephMeHTa.flbHoe hcc.neAoBaHhe/ npoBeAeHHoe hM B

Ey4aner-ure, BeHrpnfl, no nphMeHeHhto Hoeoil AnA 3Tofi o6nactvt MeroAl4K14, BnepBble

hcno.nb3oBaHHoil t4M. AnA MoHt4TophHra pocra HaHoqacrhl+ B nna3Me c peaKTl4BHblM

pa3pnAoM.Texnrxa ocHoBaHa Ha RB.neHhRX AilHaMnqecKoro pacceflHhF cBera, Koropble 6anvt

ycneuHo nphMeHeHbt Ann xapaKrepr crAKV HaHOqacrht{ B }Kl4AKhX pacTBopt4Ten'.x v1 nblneBoil

nna3Me c MTKpoLtacrhLlaMH B KoH$ilrypaL\il14 nna3MeHHbtx Kpl4crannoB, Ho H14KorAa paHee He

hcno,nb3oBan.4c6 A A HaHoqacTilL{ B cpeAe pa3pflAa. Ero HoBaTopcKhe pe3ynbTarbl cny}Xar

ocHoBoil A A nocrorHHofi pa3pa6orKl4 HoBoro qyBcrBhrerbHoro MeroAa ArarHocrl'1K14,

HanpaBneHHoro Ha xapaKTephcTHKy B peanbHoM BpeMeHh npollecca pocTa HaHoqacThl-l B

uJhpoKoM Arana3oHe pa3MepoB h KoHqeHrpa4hh qacTlll-1.

B rnase 4 npe,qcraB,neHbt pe3ynbrarbt r4ccneAoBaHhn npoqeccoB nblneo6pa3oBaHhR nph

asailA oAeilcr14vt n.na3Mbt c noBepxHocrbo Marepnana nepsoil creHKh repMonAepHblx peaKropoB

Ha ocHoBe nMnynbcHoro nna3MeHHoro ycKophrenfl. Peaynurarut 6unu nonyqeHbl c

hcnonb3oBaHr,teM BbrcoKocKopocrHofi Bh3ya/rh3aL|4r npoqecca B3ahMoAeficrBl4fl. On onpegenrn

cKopocrb hMnynbca n.na3MeHHoro crycrKa h AhaMeTp nna3MeHHoro ulHypa. Os raxxe o6Hapyxnn,

qro noc.ne B3ahMoAeilcrBt4n hMnynbcHoro n.na3MeHHoro noroKa c noBepxHocrblc KaHAhAarHoro
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MaTeprana nosB.nff|oTcR qacrhr-lbr c pa3nhqHbrMh reoMeTpilqecKhM14 $opnnannr, BKntoLlaf

Qpaxranunure, cQepnqecKhe il npoil3Bo.nbHbre $opnnut.Ha ocHoBaHrh pe3ynbraroB

crHeprerhqecKoro aHa.nil3a npoAyKToB 3po3l4r4 6utno ycraHoBneHo, t{To nocne B3ahMoAeilcrBl4n c

noroKoM nna3Mbt noBepxHocTb MhueHn cTaHoBhTcR aMop0Hor, o qeM cBhAeTenbcTByeT

yBenhqeHhe nrKa D B cneKTpe KoM6hHaqhoHHoro paccenHhR o6lyveuHutx Mt4ueHefi.flo

pe3ynbTaTaM gKcnephMeHroB Molr(Ho 6urro onpeAenhTb n/rorHocrb 3Heprhil nna3MeHHofo nyqKa.

Ero BKnaA B 3Ty o6nacru Aaer qeHHyK, r4HQopMaqhp o Aerannx o6paaoeaxnn nbrnh B

TepMonAepHblx ycrpoilcreax, qro RBnnercn oAHofi x3 rnaBHbrx rexHonorhqecKux npo6neM

qenoBeqecTBa B Haue BpeMn.

Taxrm o6paaoru, Bbr6paHHaR Hay'{HaR TeMa oqeHb aKTyanbHa Ainf, o6qeHayqHbtx H

HaLlnoHaflbHbrx nporpaMM, HayqHbte pe3ynbTaTbr l4HTepecHbr, aKTyanbHbl, HoBbl A HMepr

BbtcoKyp qeHHocrb. Hexoropure pe3ynbrarbr Hocf,T Qyx4arvrexratbHb!fi xapaKTep n

cnoco6crBytor o6uleMy noHhMaHulo npupoAHbrx ABneH. n, B To BpeMf, KaK Apyrhe oxa3bt&mor

HenocpeAcrBeH Hoe 3Haq hren bHoe Bn hRHhe Ha pa3Bhrhe rexxoaorufi .

VrereHoe V. Annnac6ex, HecMorpn Ha caofi MonoAofi Bo3pacr, ilMeer gaMe.{arenuxutfi

nayvHurir nocnyNnoir cnhcoK, nepeqhcnflroqrafi 6 ny6nraxar-pafi e peqen3hpyeMbrx MelxAyHapoAHblx

HayqHbtx )r(ypHanax c 2OI3 ro4a, B cBere 3Toro R He coMHeBalocb B ero cnoco6Hocrn npoBoAt4Tb

He3aBhcl4Mbte rccneAoBaHnfl h npeAnaralo, r{To B cnyqae ycneuHoil 3aulhTbl Al,lccepTaqnil,

npilcBor4Tb eMy yqeHyp creneHb,.qoxropa PhD.

Sy4aneu:r, 28 {Deapana2O2O r.
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Inrep XaprnnaHH, PhD
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BeHrepcxoir aKaAeMhr HayK

hartmann,peter@wigner.mta.hu
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Hompuyc

or 03.11.2005 ro4a, eHAaHUOfi KOir,rUrerou IIo opraH]Bau]Il4 Upasonoft IIOMOIqI{ I{ oKtl3tlHlIIO

ropr,rAuqecK[x ycnyr HaseJreH]rro Munncrcpcrna locruqurn Pecuy6nuru KasaxcraH, cB]rAereJlbcrBylo
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