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Frankfurt, den 18.08.2023

Recommendation on the Ph.D. thesis of Aigerim Tazhen

Dear Prof. Merlan Dosbolayev,

Ms. Aigerim Tazhen (Ph.D. student) from Al-Farabi Kazakh National University visited the
Institute of Applied Physics. University of Frankfurt, Germany, from November 20 to
December 30 in 2019. During the visit in my Plasma Physics Group, she worked intensively
on topics of her Ph.D. thesis on “Diagnostics of pulsed plasma flux and processes in the near-
wall plasma in an installation for simulation of plasma interaction with the first wall of fusion
reactors”. She studied spectroscopic. interferometric methods of measurement in inductively
coupled plasma facilities used to investigate ion-plasma interaction and in coaxial plasma
accelerators investigated for studies of plasma jet propulsion, X-ray lithography, and high-
density physics with the final goal to use the skills learned to measure fundamental plasma
parameters. She also studied to do analytical interpretations of the spectroscopic measurement
results and to calibrate the spectroscopic system. Also, she presented her results in our weekly
group seminar.

Ms. Tazhen's thesis applies to diagnose and study the ncar-wall plasma and plasma processes
in a facility for simulating pulsed plasma flux interaction with a fusion reactor's first wall. Ms.
Tazhen used several methods for that purpose. Using clectrical probes in the PW-7 coaxial
accelerator allows interpreting the observed fluctuations as a result of plasma flux escaping to
the reactor wall. Spatial configurations of the plasma flux were determined at the end of the
measurements of a spatiotemporal distribution of the azimuthal
component of the magnetic field using the magnetic measurement system that was developed
by Ms. Tazhen under the supervision of Prof. Merlan Dosbolayev. In the second part of her

plasma accelerator from

Ph.D. thesis, she studied the surface phenomena occurring during pulsed plasma flux
interaction with the solid surface of fusion reactor candicate materials.

Investigation of plasma processes is particularly interesting for studies of tokamak near-wall
plasma physics and mechanisms of plasma interaction with the first wall. Ms. Tazhen's thesis
supports a better understanding of processes occurring in the tokamak near-wall region, which
is important in controlling parameters of the near-wall plasma. Furthermore, studies of plasma
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behaviour in the near-wall region are important in solving the fusion products extraction
problem and optimizing of the heat transfer processes during plasma-wall interaction. Various
phenomena occurring due to the interaction of near-wall plasma can be simulated and studied
in compact facilities inexpensively and conveniently.

Thus, especially in the view of the renewed interest to overcome the technical challenges for
fusion energy it is especially relevant to develop techriques for the diagnostics of the near-
wall plasma, as well as to study the erosion of supporting materials, proposed as first-wall of a
magnetic fusion device.

As I understand, Ms. Tazhen individually worked on these complex topics and successfully
completed all the necessary tasks. The results of the thesis pave the way for the development
‘ r
Results of the study can be valuable for optimizing the construction of future fusion facilities.
The results of the thesis are published accordingly in a number of international scientific
journals. Therefore, I recommend accordingly accepting the valuable thesis of Ms. Tazhen as

of complex methods and tools to achieve near-wall plasma diagnostics in fusion facilities.

her dissertation in the process of achieving a Ph.D.

With best regards
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(digital signature)
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KazaxcTtaH

PpaHkdpypT, 18 asrycra 2023 .

O73si8 Ha AuccepTayMoHHy0 paboTy TaxeH Diirepim
Ysawaewmsit mpodeccop Mepnan JocGoaes.,

B nepuoa ¢ 20 Hos6pa mo 30 jexaGpst 2019 roga aokropantka r-xa Toxen OiirepiM us
Kasaxckoro HaumoHalbHOrO yHHBEpCHTeTa WHMeHH anb-Papabu mocetnna MHCTHTYT
npuKiajHoil pusuku @pankdyprcKoro yHusepcuteta B ['epManuu. Bo Bpems cBoero
npeObiBaHus. B Moell rpynme mo ¢u3MKe N7a3Mbl OHAa aKTHBHO paboTama HaX CBOei
JMcceprantei, KoTopas MocBsIEHa TeMe «J[HarHoCTHKa HMITYJILCHOTO TUIA3MEHHOTO MOTOKA
H IPOLECCOB B MPHUCTCHOYHOM MUIa3Me B YCTAHOBKC /Il MOJEIHPOBAHHA B3aHMOACHCTBHS
MJIa3Mbl C [I€PBOH CTEHKOH TEPMOSAIEPHBIX PeakTopoB». B pamkax cBoero MccienoBaHHs OHA
O3HAKOMMJIACh ¢ METOJIaMH CIEKTPOCKONHH M MHTEePHEPOMETPUH I1/1a3Mbl B YCTAHOBKAX C
HHAYKTHUBHO-CBA3AHHOH MJIa3MOH., KOTOpble NPHMCHSIOTCS B HCCICIOBAHHAX MOHHO-
niasMeHHOro BlaumomeiicTBua. Oma TakkKe H3yYaIa NPHMEHEHHE 3THX MEeTOJOB B
KOAKCHAIbHBIX TIa3MEHHBIX YCKODHTEIAX, HCMOIb3YEMbIX [/ MCCIE0BAHUS [1a3MEHHBIX
PCAKTUBHBIX IBHraTesel, PeHTIeHOBCKOH JHTOrpaduu H (H3UKH BBICOKHX IIOTHOCTEH ¢
KOHEYHOH LE/IbI0 UCIOIL30BATh MPHOOPETEHHbIC HABBIKH JUIS M3MEPEHHUA (YHIAMEHTAIBHBIX
MapavMeTpoB IIa3sMel. Kpome Toro, ona ocBaMBana aHATMTHUECKYKO HHTEPIIPETAIHIO
Pe3y/IbTATOB CHEKTPOCKONHYECKIX H3MEPEHHH 1 ITpoLece KaTHOPOBKH CIIEKTPOCKONHYECKO
cucrembl. OHAa TaKkKe MNPENCTABH/IA CBOH PE3y]bTAThbl HALEHl IPYINe Ha eKeHEAelbHOM
CeMHHape.

Juccepranus r-ku Tadken NOCBALIEHA AMATHOCTHKE M AHATH3Y [IPUCTEHOYHON IIA3Mbl H
[7Ta3MEHHBIX — [POLECCOB B YCTAHOBKe, MPEAHA3HAYEHHON [  MOJETHPOBAHHS
B3AIMMOICHCTBHS HMITYJIbCHOTO TUIA3MEHHOTO TIOTOKA ¢ IIepBOil CTEHKOH TepMOsIepHOro
peaxtopa. [lns 1ocTHIKkeHHA 3Ol Lesn r-ka TaueH NpUGEria K HeCKOMbKUM METOIAM.
[Ipuvenenne IMeKTPHYECKHX 30HIOB B KOAKCHAIBHOM yekoputene PW-7  nossossier
MCTOIKOBATh OOHApyKeHHble (IYKTYAUMH KAk pe3yibTaT BLIHOCA MIa3Mbl HA CTEHKH
peaktopa. I'-ixa Torxken paspaboTana cHCTeMy MArHHTHBIX M3MEpEHHI M0j PYKOBOJCTBOM
mpogeccopa  Mepnana  JlocGomaesa, KoTopas  HCNO/B30BANACH  JUIS HU3MEepeHHs
POCTPAHCTBCHHO-BPEMEHHOI0  pacnpeie/IeHusl a3uMyTalbHOH KOMIOHEHTBl MATHHTHOLO
MO/ B KOHIE TITa3MEHHOIO YCKOPHTENsSl € Lebi0 ONpele/ieHns TPOCTPAHCTBEHHBIX
KOH(Hrypauuit nnasmMensoro noroka. Bo BTopoM pasaene cpoeii JUACCEpTAllMM OHA MpoBena
HCCICTOBaHKe TIOBEPXHOCTHEIX ABJICHHH, BO3HHKAIOWHX TPH BO3AEHCTBHH HMITYJIBCHOTO
TTA3MEHHOTO MOTOKA HAa TBEPIYIO TOBEPXHOCTL MATEPHATIOB, PACCMATPHBACMBIX B KauecTRE
KaHIHAATOB 115k IPUMEHEHHS B TEPMOSLICPHBIX PEAKTOPAX.

HeenenoBanye mmasMeHHBIX MPOLECCOB MPEACTABISIET 3HAYHTETBHDI HHTEpEeC B KOHTEKCTE




vecuns QE3HKH TPHCTEHOYHON MIa3MBl B TOKaMakKaX H MEXaHH3MOB B3aHMOJCHCTBUSA

1a3vel ¢ nepBoii ctenkoii. Jucceprauns r-ku TakeH CrnocoOCTBYET yIyHIIEHHIO Halllero

HUManKsg NPOIECCOB, MPOHCXOAALIMX B 00/1aCTH CTCHOK TOKaMmaka, 4To MMEET BaXHOC
sasenye 1S KOHTPO/sS TApamMeTpoB TmasMbl y cTeHku. Kpome TOro, mccrenoBaHHS
noseneHus [U1a3Mbl B OTOH 00M4CTH KPUTHUYCCKHM BaXKHBI 18 ((EKTHBHOIO BbLICICHHS
OPOIVETOB TEPMOSIEPHOTO CHHTe3a M ONTHMH3alHM TEINIOOOMEHHBIX TNPOLECCOB MPH
53aMMO1eliCTBHH IIa3MBI cO cTeHkoit. PasHooOpa3Hele ABJIEHHS, BOBHUKAIOLIHE B PE3ybTaTe
B1aMMOICHCTBUS IPUCTEHOUHOM M1a3Mbl, MOKHO 3 ()EKTHBHO ¥ HEJI0POro MOJCIHPOBATh H
H3V9aTh HA KOMIIAKTHBIX 3KCMEPHMEHTATBHBIX yCTaHOBKAX.
Taxunv o0pa3om, B CBETE BO3POCLICIO MHTEpeca K [PeOJ0JICHHIO TEXHHYCCKHX npodnem B
0071aCTH TepMOSIEPHON JHEPreTHKH, 0COOCHHO BakKHO paspaboTaTh METOIbl AHATHOCTHKH
NPHCTEHOYHON TIA3MBl M HM3YYHTh 3PO3HIO MaTepPHA/IOB, MPHUMEHAEMBIX B KauecTBe
MATCPHAIOB CTEHOK B YCTPOIHCTBAX yIIPABISEMOro TePMOSIEPHOIO CHHTE3A.
[-xa TokeH HHOAXBHAYATEHO padoTaia Hal STHMH C/IOKHBIMH TEMAMH U YCICIIHO BBIMOTHHIA
BCe HEOOXOMMBIE 3a1a4H. Pe3yibTaThl AUCCEPTALMOHHOTO HMCC/ICAORAHUS NPEAOCTaBIIAIOT
OCHOBY Il pa3paboTKH KOMIIIEKCHBIX METOJ0B H HHCTPYMEHTOB Ij IHATHOCTHKH
TIPUCTEHOYHOI T71a3Mbl B TePMOSAIEPHBIX ycTaHoBKax. [TomydeHHbIe B XOJ€ HCC/IE/10BAHHS
pe3y/bTaThl MOIYT OKa3aTbCsd UEHHBIMH Ul yJyWLICHHS IIPOLECCOB M ONTHMU3AlUH
KOHCTPYKIHH OYIyIIMX TePMOAICPHBIX YCTAHOBOK. YUHTHIBAs MyONHKALHIO PE3yJbTATOB
JAMCCEPTAllMH B PAZC MEMNKIYHAPOJHBIX HAyYHBIX H3JIaHHSX, HACTOATEIBHO PCKOMCHIYETCH
MPHHATH AHCCEPTALHNIO T-Ki Ta)keH B KauecTBE OCHOBBI /I IPHCBOCHNA €ff CTENEHH I0KTOpa
¢punocodun (PhD).

C yBakeHHEM,
MNOANHCh HMECTCA

(uudporas MOAMUCH)




