Review
by foreign supervisor PhD, Professor Boztosun Ismail on the PhD thesis
presented by Ussabayeva Gulnaz entitled «Investigation of emission of light
charged particles from the interaction of stable isotopes of hydrogen and
helium with *’Al and ¥Co nuclei», submitted for the degree of Doctor of
Philosophy (PhD) in the specialty «6D060500 — Nuclear Physics»

The PhD thesis of Ussabayeva Gulnaz has been devoted to the experimental
study and theoretical analysis of double-differential and integral cross sections of
reactions (p, xp) and (p, xa), with the energy of incident protons 7 MeV and 22
MeV, as well as reactions (0,xp) and (a,xa) for a-particles with energy 29 MeV on
27Al and ¥Co nuclei.

The goal of the work was to obtain new precision experimental data on the
double-differential and integral cross sections of reactions induced by hydrogen
and helium nuclides on the isotopes of >’Al and **Co nuclei with their subsequent
theoretical analysis within the framework of the exciton model of nuclear decay.
The data obtained will be in demand in the design of hybrid nuclear power plants,
in radiation materials science, in space technology and nuclear medicine. It is
worth noting that the amount of available experimental data in the selected energy
range is very limited.

Ussabayeva Gulnaz's thesis contains new data on double-differential and
integral cross sections of reactions (p, xp), (p, xa) at the energy of incident protons
7 MeV and 22 MeV, as well as (a, xp) and (a, xa) for a-particles with energy 29
MeV on ?’Al and *’Co nuclei. The analysis of the experimental results was carried
out on the basis of the exciton model of nuclear decay within the framework of the
Talys calculation code, which describes the transition of an excited system to an
equilibrium state. Along with the pre-equilibrium contribution, the contributions to
the formation of integral cross sections of composite and direct mechanisms are
calculated. Satisfactory agreement was obtained between the experimental and
calculated values in the energy range corresponding to the pre-equilibrium
mechanism.

These results have been presented at international conferences, published in
proceedings of these conferences. In addition, articles were published in foreign
journals indexed by Scopus and/or Web of Knowledge databases.

With the joint work of Ussabayeva G.A. has proven herself to be a
qualified, hardworking and disciplined researcher. I completed the tasks posed in
the thesis in full. During doctoral studies at the Kazakh National University
(KazNU) named after Al-Farabi (2017-2020 y.) Usabaeva G.A. completed a
scientific internship at our Akdeniz University (Antalya, Turkey) under my
guidance, as well as Professor Y. Kuchuk. During the internship, Usabaeva G.A.
listened to lectures on nuclear physics, including courses “Models of nuclear
reactions”, “Mechanisms of processes occurring at different times on the nuclear
scale” and others. She was trained in the operatlon of-the Talys computer code,
which is a universal tool for carrying out theoretlcaJ ¢ ICUlat\Gns for the processes
studied in the dissertation. /, oo ~f

Prof.Dr. Ismail BOZTOSUN




The research work presented by the applicant contains new original results
that are important from a scientific and applied point of view. PhD thesis
«Investigation of emission of light charged particles from the interaction of stable
isotopes of hydrogen and helium with ?’Al and *Co nuclei» fully complies with
the requirements and can be recommended for defense for the degree of Doctor of
Philosophy (PhD) in the specialty “6D060500-Nuclear Physics”.
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PhD, Professor at Akdeniz University (Tiirkiye, Antalya)
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Vcabaesa 'ynnas AromkaHoBHaublH (PhD) ¢unocodus N0KTOPbL ISpexKeCiH
a1y yiuiH yceiHbuirad «CyTeri MeH reJdi/IiH TYPaKThl U30TONTaphIHbIH 2TAl xoHe
“Co smponapbIMeH ©3apa OPEeKeTTeCyiHJeri JKeHUI 3apsaTajlraH OeJIeKTepaiy
SMUCCHSICHIH 3epTTey» aTThl IUCCEPTALMSIIBIK JKYMBICHIHA IIETENIK FBUIBIMU
KeHECILIHIH

Mikipi

I'A. Ycabaepaubiy «CyTeri MeH TelMiiH TypaKThl M30TONTAPBIHBIH *’Al
wore °Co  sApoTapBIMEH  ©3apa  OpPEKEeTTeCYiHZEri IKeHUI —3apsATalFaH
Se:IeKTepAiH SMUCCHSCHIH 3ePTTeY» aTThl UCCEPTALMSIIBIK XKYMBICH IIPOTOHAAP
suepruschl 7 sxxoHe 22 MaB kesinzeri (p,xp) *koHe (P,X0,) peaklusiapbIHbIH JKoHE
a-GenurexTepais  dHepruscel 29 MbsB  kesimmeri (o,xp) koHe  (0,Xat)
peaxumsapbiHeE 2’Al skone *?Co sponapbIMeH e3apa 9peKeTTeCy HOTHKECIHIer]
xoc- T depeHIMATIBIK )KOHE HHTETPAIABIK KMMAaIapblH TOKIpUOENiK 3epTTey MeH
TEOPUSLIBIK TAJIayFa apHalFaH.

JKyMBICTBIH MakcaThl — CyTeri MeH TIeluii HyKIMATEpIMeH KO3[BIPBUIFaH
peaKLMsIapaBIH, KoC-Tu(depeHInalIbl KoHe WHTErpanibl KAManapsl OOMbIHIIA
xaHa JKOFapbl JANAIKTI ToxipuOenik AepeKTep ajly JKoHe onapibl sSAPOJbIK
BITBIPAY/IBIH  K3UTOHIBIK MOJesi asChIHIa TEOPUSIIBIK Tanjay. AJBIHFAH
\2TiMeTTep SAPOBIK-TUOPUTIK SHEPreTHKabIK KOHIBIPFBUIApABI JKobanayna,
pa1HaLMsIIBIK MaTepHalTaHy/a, FapbIIITEIK TEXHUKA MEH SIPOJBIK MeIMIHHAIa
cypaHbicka He Oonanpl. TaHmanfaH OSHEPreTUKANbK —[ManasoH OoWbIHIA
ToXKIpUOENTK JepeKTepIiH KeTKUTIKCI3Airi 3epTTey JiH 63eKTiNIriH KopceTe .

[".A. YcabaeBaHbIH OUCCEPTALUACE] IPOTOHIAAP SHEPTUSACHI 7 xoHe 22 MbB
xesinzeri (p,Xp) JoHe (P,X0.) peaKUUsIapbIHbIH JKoHE 0-06JIIIeKTeP/IiH SHEPIUsACHI
29 MbB kesingeri (o,xp) xoHe (0,X0) peaKLusnapblHblH > Al xoHe il
SApoJapbIMEH ©3apa OpeKeTTecy HOTIDKeCIHIEri Koc-mu(pQepeHIHanibK XKoHe
MHTerpaIBIK KAMAaNapblH KaMTHABL. Taxipube HOTIKEIEpiHIH Tanfaybl SAPONBIK
bIIbIPAY IbIH OK3UTOH/BIK MOZENI HerisiHze, Talys ecenTey KoATapblH KoJJaHa
OTBIPBIN JKyprisiiren. Teme-TeHAIK anfbUIBIK PeaKIUsIapAbl 3epTTey AAPOHBIH
KOFaphl KO3FaH KyHiHIE penakcalysuIblK IPOLECTEPAIH AHHAMHUKACBIH TEpeH
TYCiHYre JKOHe SAPOJIBIK Peaklusi MeXaHU3MAEPiHIH POlliH aHbIKTayFa MYMKIHAIK
Gepeni. CoHbIMEH KaTap, MHTErpaiibl KuUMalapiblH TY3llyiHe Kypama >XoHe
Tikeqell  MeXaHM3MJIEPHiH  YJecTepi ecenTenreH. Teme-TeHMIK — aliblIBIK
MeXaHH3MJiepre coiikec sHeprusiap alMarblHIa TKIpUOENiK JKoHE TEOPUSIIBIK
MOHJIEp apachlH/ia KaHAFATTaHaPJIbIK COMKECTIK allbIHFaH.

Byl FBUIBIMA HOTIDKENep XalbIKapasblK KoH(epeHUusapia YChIHBUIBIIL,
onapAblH MaTepuaniapbiHaa kapusnannel. CoHpnai-ax, Scopus xkeHe Web of
Knowledge mepexrtep 6a3aimapblHia HWHIEGKCTENreH IHETENAIK XallbIKapaybIK
FBUIBIMHU JKYPHAJLIAp/a MaKaiaiap jKapblK KOpzi.

BisGen Oipnecken »xymbic Kesinge YcabaeBa I.A. e3iHe JKYKTENreH
MIHJIETTep/li ’KOFaphl KCiOuiKIeH, eHOSKKOPIBIKIIEH XKOHE TOPTIIIeH OPBIHAMBI.
JluccepTalysiiblK JKYMbIC OOHBIHILA KOWBLIFAH OapiblK MIHAETTEP TOJBIKTAM
opelHzanael.  Ycabaea I.A. On-®apabu arteiHgarsl  Kasak  yJITTBIK



yuuBepenTeTiHiy (2017-2020 xox.) AOKTOpaHTypa OarnapiamMachblHia OKBIFaH
xe3inne npodeccop S KyuykmeH xoHe MeHIH jKeTeKIILTiriMMen AKkneHus
vausepcuteTinae  (AHrtanus, Typkus) FBUIBIME TarblIBIMAaMagaH  OTTi.
TarpmeiMaama kesinme Ycabaea T'.A. ANPONBIK (u3uKa GOMBIHIIA HopicTep
TolHJan, «SIAponblK  peakuusmapably yAriaepi», «Soponslk  MaciuTabTarb
yaepicTepaiy MEXaHU3MIEPD»  CHUSIKTBI KypcTapabl  MEHrepAi, CoHmal-ak
AMCCEpTallsia  KapacThIpBUIFaH  y/epicTep OOMBIHINA TEOPHSUIBIK ecenTeyiep
AYprisyre apHanraH Talys KOMIBIOTEpIK KoIbIMeH XKYMBIC iCTey omicTepiH
yHpeHai.

[31eHy1l yCBIHFAH FRUIBIMU-3€PTTEY XYMbICH FBLTBIMU IKOHE KOJI1aHOaJIBI
T¥PFBIIAH MaHBI3/BI JKaHa HOTKeNep i KaMTU bl «CyTeri MeH reuiIis TypaKTsI
u3oTonTapeiHbig, 2’Al sxene ¥Co SAPOJIaPbIMEH ©3apa OpeKeTTECYIHAErl >KeHil
SApAATANFAH  OONLIEKTEP/iH OMHCCHSCBIH 3ePTTEY»  aTThl JUCCEPTALUSIIBIK
AAMPICHL  OPBIHAANFAH  3€PTTEYNePAIH KOJeMi, MaKCaTBIHBIH MaHBI3LBLIBIFE,
3epTTeY diCTepi MEH FBUIBIMU JKaHAIIBLIILIFGl GOWBIHIIA KOMBIIATEIH TajlanTapra
TOIbIKTal colikec Keneni sxoHe «6D060500-Smponbik Gu3nKa» MaMaHIBIFEI
OofiblHIa  (QHIOCOQUS  JTOKTOPEI (PhD) nmepexecin amy vy KOprayra
VCBIHBITABI.

[IleTenaik FpUIBIMU KeHecL:
PhD, Axnenus yHusepcutetinin
npodeccopsr (Typkusi, Auranus) /Koutel Gap/ bosrocyn Ucmann
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