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REVIEW

of foreign supervisor, Professor of the School of Applied Physics, Universiti Kebangsaan Malaysia,
Roslan Abd Shukor on thesis (scientific research) of Zhetpisbaev Kairatbek entitled “Influences of
the nanostructure of high-temperature superconducting (HTSC) materials on their properties”,
presented for the degree of Doctor of Philosophy PhD

Within the framework of the thesis (scientific reséérch), in the period from 2015 to 2018,
Zhetpisbaev Kairatbek under took three one-month internships at the School of Applied Physics of
the Malaysian National University, Bangi, Malaysia in the laboratory for studyiné the properties of
superconductors.

The main research direction of Zhetpisbaev Kairatbek was the influence of nanosized
powders consisting of the material CogsZnosFe,04 (CZFO) on the properties of high-temperature
superconductors, such as (Bi;sPbg4)SraCa;CusOyp (BSCO) and YBa,CuszO7 (YBCO). During the
scientific research, Zhetpisbaev Kairatbek produced pinning additives of CZFO nanopowders on
HTSC materials, measured the critical temperature-T,, the critical current density - J, and the
magnetic susceptibility of materials — x.

High-temperature superconductors have certain peculiarities in physical properties, such as
a sharp dependence of the critical current on temperature and magnetic field. It is foremost due to
strong thermal fluctuations that weaken the pinning force of magnetic vortices on structural
defects that ensure high density critical current. Therefore, one of the most relevant objectives of
structural studies of HTSC materials is the need to identify structural defects, which can play the
role of effective pinning centers and increase critical currents. .

The purpose of this research is to find effective pinning centers for increasing the current
density of HTSC materials. In this work, pinning points are nanosized powders - CZFO. In 2015,
doctoral student Zhetpisbaev Kairatbek conducted research of materials with nano-additive-0.01%
of the total mass of (Bi; gPbg4)Sr,Ca,Cu3010. While creating HTSC pellets and tapes (BSCO + CZFO),
he carried out measurements of Tc and Jc for samples heated 24, 50, 100 and 150 h. Those pellets
and tapes were preparéd by the solid phase reaction method. This method is simple to use, as the
oxides of all composites (Bi,0s, PbO, SrO, Ca0O, CuO) are added to total mass according to their
atomic mass and are mixed in solid-state state for at least one hour. After calcining and sinté‘ffmg
for 24 h, all the necessary measurements are taken, in the next stage the whole process is
repeated. The measurement result revealed an increase in the critical current density in 100 h
heated samples. The increase of the critical temperature after 100 h heating was not observed
above 113 K. "

In 2016, the doctoral student used the co-precipitation method for the production of high-
temperature superconducting material - (BSCO + CZFO). In this case, the measurements were
carried out in 24, 50 and 100 h heating. The measurement again revealed an increase in the critical
current density in 100 h heating of the samples. The increase of critical temperature after 100 h of
heating was not observed above 113 K.

In 2018 doctoral student Zhetpisbaev Kairatbek conducted a nanopowder addition of
CoosZnosFe,04 (CZFO) on an yttrium high-temperature superconductor - YBa,Cu30y., (YBCO). The
samples were produced in the form of pellets with 0 wt. %, 0.1 wt. %, 0.2 wt. %, 0.3 wt. % and 0.4
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wt. % addition and heated for at least 50 h. Also, magnetic susceptibility of these samples were
measured.

The main novelty of the work done by doctoral student ZhetpisbaevKairatbek is that for the
first time the effect of CogsZngsFe,0,4 (CZFO) nanopowder additives in the form of pinning centers
on the properties of BSCCO and YBCO HTSC materials was studied. Also, the doctoral student has
mastered the methods of manufacturing HTSC materials and peculiarities of their dependence on
external influences. He has conducted a huge amount of measurements.

The skills that he has been exposed include the various method of producing BSCCO and
YBCO superconductor using solid state reaction method and co-precipitation method. He also
performed low temperature electrical and magnetic measurements and mastering the operation of
cryogenic equipment and electronic. He has also experienced using software like Kaleidagraph to
analyze his results. On the theoretical side he has been exposed to the mechanism underlying
current flow and flux pinning in HTSC using nanomagnetic powders.

On the basis of the foregoing, | highly recommend Zhetpisbaev Kairatbek to be awarded a PhD

degree.

Prof Dato’ Dr Roslan Abd Shukor, FMASS, FASC, FinstP (UK)
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MAJIAN3UICKUI YHUBEPCUTU KEBAHI'CAAH
Hannonaabuplil yausepeuter Maaiisuu

Pocnan AGx Iykop,
MeKIyHapOAHbIH HAayYHbIH PYKOBOAHUTEIb, podeccop LIKob! PUKIIAHOH QU3HKH,
Mautaitzuiickuii YuupepcureT Kebanrcaan

PELHHEH3 U1

Ha juccepTanuo (HayuHoe uccnenosanue) XernucGaepa Kaiiparoexa Ha TeMy:
«BrusHEE HAHOCTPYKTYPBI BBICOKOTeMIIepaTypHbIX ceepxrposoasimx (BTCII) marepuaiios na
UX CBOHCTBa»

Ha COMCKaHHue yquOﬁ CTEIIeHU KaHauaaTa HayK

B pamKax HamucaHus JUCCEPTALMOHHOH paboThL (Hay4HOE UCCIE0BAaHUE) B TEPUOJL C
2015 mo 2018 roxer JKernucbaes KaiiparOek Nmpoxoauia TpH OAHOMECAYHBIC CTOKHUPOBKH B
[llkone mnpukiagHoi ¢(u3nukd Manaii3uiickoro HalMOHAIBHOIO YHMBEpCHTETA B T banru,
Manaiizus, B 1aGOpaTOPHH 110 U3YUEHUIO CBOHCTB CBEPXIIPOBOJHUKOB.

OCHOBHBIM HAIpaBJIeHHeM HayuHbIxX nccienoBanuit Xerrucbaesa Katiparoeka sBsics —
WCCIIeJ0BAHUE BIIMSHKS HAHOPA3MEPHBIX MOPOIIKOB COCTOSIIIMX U3 MaTeprata Coyg 5Zng sFe Oy
(CZFO) ma  cBoifcTBa  BBICOKOTEMIIEPATYPHBIX  CBEPXIPOBOJHMKOB, — TaKMX  KaK
(Bi; ¢Pby4)2Sr2Ca;Cur O3 (BSCO) 1 YBa,CuzO7 (YBCO). Bo Bpems mposeneHns HayqHBIX
uccnenopanuii XKernuc6aes KaiiparGex npousses IHHHUHOBBIE 100aBKH HaHomopoinkoB-CZFO
na BTCII MaTepualioB, IPOBOJIMI U3MEPEHHs KPUTHYECKOH Temmeparypsl — Te, KpUTHYCCKOH

[IPTHOCTH TOKA — J¢, MATHUTHON BOCTIPHMMUYMBOCTH MaTepraos - X.

BhICOKOTEMIIEPATYPHEIE CBEPXIPOBOJHUKH 00/NaaloT HEKOTOPBIMU OCOOCHHOCTAMH
DU3MUECKUX CBOWCTB, TAKMMHU KaK PE3Kas 3aBUCHMOCTD KPUTHIECKOTO TOKA OT TeMIICPATyphl 1
maruuTHoro mossg.  OHM  OOYCJOBJICHBL, IIPEXIAE BCEro, CHJIBHBIMM  TCPMHUYCCKUMHU
(ryKTyanmuamMy, OCHAGMSIOMMMH CHIy THHHHHTA MArHATHBIX BHXPEH Ha CTPYKTYPHBIX
nedexTax, 00eCmeynBAIOIMX BBICOKYIO [UIOTHOCTh KpUTHUYECKoro Toka. Ilostomy oxna u3
nanGosiee aKTyambHBIX 3a/1ady CTPYKTYpHBIX Hccneaosanuii BTCII-marepualloB BBITCKACT U3
HEOOXOMMMOCTH  BBLIBJICHHSI  CTPYKTYPHBIX — A€(EKTOB, CIOCOOHBIX — BBINOJIHATH — POJIb
>(GPeKTUBHBIX LIEHTPOB MMHHUHIA U [OBBILIATE KPUTUIECKUE TOKH.

[[e/bi0 HACTOSILErO MCC/IEI0BAHKS SBISETCS BhIABICHUE S(QOEKTUBHBIX LEHTPOB
NUHHUHTA U1 yBenudeHus motHoctn Toka BTCII-marepuanos. B oToi paboTe TOYKAMHU
IMHHNHTA SBISIOTCS HaHopasmepHble nopotuk - CZFO. B 2015 rogy nokTopant Kernucbaes
KaiipatrGek MpoBeNl MCCle[0BAHNe MAaTEpPUaNoB ¢ HaHOL00aBKOH B pasmepe 0,01% ot oOuie#
macehl (Bi) ¢Pbos) SraCayCus0i¢. Tlpu cospanuu BTCII-rpamyn u JICHT (BSCO + CZFO) um
ObuTH Tpon3BeeHbl u3Mepenus Tc u Je no oOpasnaM, HarpeBaeMbIM B TECHCHHC 24, 50, 100 u
150 wacoB. YKa3aHHbIe CPAHyJ]Ibl U JEHTb ObUIM MOIYyYeHBI METOIOM TBepAO(asHOH peakuuy.
JTOT METOJ MPOCT B UCIIOJIB30BAHMM, TAK KAK OKCHJIBI BCEX COCTABHBIX 3JICMCHTOB (Bi,03, PbO,
St0, Ca0, CuO) nobasisorest K OOLIEH Macce B COOTBETCTBAM € HMX ATOMHOH Maccoi u
CMELIMBAIOTCS B TBEPAOM COCTOSIHMH B TEUEHHME 110 MEHBIIEH Mepe OJHOro Haca. [Tocne
MPOLELypbl NPOKAIMBAHUS U CHEKAHWA B TeYeHHE 24 4acoB MPOBOAITCS BCE HeoOX0AUMbIE
W3MEpEeHHsl, W Ha CJIEAYIOLIeM OJTale BeCh [POLECC CHOBA IMOBTOPSCTCA. B pesyibrare
u3MepeHns OOHAPYIKEHO YBeJIMYEHHE KPUTHYCCKOH MJIOTHOCTH TOKA B 100 4acoBBIX ClIEKAHHIX
00pasioB. M3mMeHeHne KpUTHYECKOH TeMIeparypel B cTopoHy ysenuuenust rocie 100 vacosoro
criexanus He Habmoanoch biue 113 Kensu. B 2016 rojsy MOKTOPAHT MCIOJIB30Bal METOA
kapGonatsoro (uisrposanusi (Co-precipitation method) momydenus BTCII wmarepuana —
(BSCO+CZFO). B npannoM ciydae HU3MepeHHs HNPOBOJMIIKCH B 24, 50 u 100 4acoBBIX




criekanusx. Takke B pesyibTaTe H3MEPeHHs HAGMIONANOCH yBEIMYCHHs KPHTHYCCKOH
m1oTHOCTH Toka B 100 4acoBbIX criekaHusx 00pa3oB. M3MeHeHne KPUTHUECKON TeMIIepaTyphl B
cropony yBenuuenus nocsie 100 acosoro crexanus He Habmoaanocs Bouue 113 KenbBuH.

B 2018 romy noxropant XKernucGaes KaifparGex mpoBO/l HAHOIIOPOIIKOBYIO 100aBKy
CopsZngsFes04 (CZFO) Ha UTTpUEBBIH BBICOKOTEMIIEPATYPHBIA CBEPXIIPOBOAHHUK - YBa,Cuz07.
« (YBCO). Bruto usrotosieno obpasusl B Buge tadnerku ¢ 0.05%, 0.1%, 0.2%, 0.3% u 0.4%
100aBKOM KoTOpele crekanuch He MeHee S50 uacoBoe Bpems. Takke JaHHble O00pasibl
M3MEPANUCh Ha MAarHuTHyto BocrpuMunBocTh (AC susceptibility).

OCHOBHasI HOBH3HA PaGOThI, BLIMOMHEHHON pokTopanToM JKernncGaesbiv Katiparhekom,
3aKJI0UAeTCs B TOM, YTO BIIEPBBIE MPOBE/ICHBI HCCIIECJOBAHMS BJIMSIHHS HAaHOIIOPOLIKOBLIX
7100aBOK BBHJE NMHHUHIOBLIX LEeHTpoB Ha cpoiicTBa BTCII matepuanos. Taxxke JOKTOpaHT
ocsousl MeTonabl uizrorosienuss BTCIT merapuanoB, uX CBOMCTBA 3aBUCHMOCTH K BHEIIHHUM
Bo3zeiicTBUsIM. TIpOBOIMI OTPOMHOE KOJTHYECTBO H3MEPEHHUSI.

HaBbIKH, KOTOpbIE HMMEIOTCS B apeceHane 3TOro JOKTOPaHTa, BKIIOYAIOT B ceOs
HCIIONB30BAHIE Pa3IHUYHBIX METOJ0B MpousBojicTsa ceepxmposoauukos BSCCO n YBCO c
[IOMOIIBIO METO/A TBEPJOTEILHON peakiuy M METoJa COOCAKIEHHUs. VM Takike BBINTOIHEHBI
HU3KOTEMIIEPATYPHBIE 2JIEKTPUUECKHE U MArHHUTHBIC H3MEPEHHsS U OCBOCHA paboTa KPHOreHHOTO
0060pyI0BaHUsSI W DIIEKTPOHHBIX YCTPOMCTB. Y JAHHOrO JOKTOPAHTA TAKKE HMEECTCSA OIIBIT
paboThl B MCHOJIB30BAHMHM MPOrPAMMHOr0 oOecreyeHns!, KaKk HalpuMep, Kaleidagraph, nns
MPOBEJICHHS AHAIN3A CBOUX PE3yJIbTATOB. B TEOpPETHUECKOM acreKTe, UM ObLl yCTaHOBJICH
MeXaHH3M, JIeKAllMii B OCHOBE TeueHWs TOKa u 3akpernenus mnoroka B BTCII ¢
MCIOJIb30BaHMEM HaHOMArHUTHBIX MTOPOIIKOB.

Ha OCHOBaHHMH ~BBILICH3JIOKEHHOrO, $ HACTOATENbHO pekomenaylo JKermucOaesa
KaiipatGeka Ha npucBoenue emy crernenn Jloxropa dunocopuu (PhD).

IIpo¢ [Maro, xoxTop Pociaan Aba Lilykop,
FMASS, FASC, FinstP (Beauko0puranus)

Mecto nevyaru:

IIpo¢ Hdaro, noxrop Pocnan Abx Lilykop
[1lxosna npukia HON GpU3MKH
Manai3uiickuii Yausepeuter Kebanrcaas s
43600, r. banru, Cenanrop, Manaiizus




KEBAHI'CAAH MAJIAV3USI YHUBEPCUTU
MaJtaii3usi YITTBIK YHHBEPCHTETI

Pocnan A6 Lykop,
XausIKapanblK FeUTbIME xkeTeki, KonnanOanbr pusuka MeKTeOIHIH TPoeccopsl,
KeGanrcaan Maaiisus Y HUBEPCHTETI

FbIJIBIM KaHAUAaThl FEIJIBIMHA I[Sp@)K@CiH i3)1eHyre apHaJIFal

XKermicbaen KaitparOextin: «Korapbl TemIeparypaibl aca otkisrim OKTAO) marepuanap
HAHOKYPBLTEIMBIHBIH OJIapIbIH KaCHeTTepiHe acepiy TaKBIPBIOBIHIAFB! TUCCEPTALIHSCHIHA
(FBUIBIMH 3€PTTEYiHE)

CBbIH ITIKIP

JluccepTauysuIbIK JKYMBICTBI (FHUIBIME seprreyi) kasy asceiaaa 2015 xpuiian Oactarn
2018 sxputra meifinri apansikra XKernic6aes Katiparbex Manaiizus, Banuru K., Manai3zus yITTBIK
yHupepcutetinig KonmganGansl dusnka MeKTeOiH e, aca OTKIi3TiTepIiH KacHeTTEPiH 3epTTey
JKOHIHJIET] 3epTXaHasa yuI peT Oip aiJibIK TarblibiM/1amMatapAat OTTI.

WermicGaes KaiipaTOeKTiH FbUIBIMH  3epTTeylepiHiH Herisri 0arpITbl OOJBIT -
Cog5Zng sFe04 (CZFO) MarepuasblHaH TYpPaThIH HAHOOJIIEM/II YHTaKTapAbIH
(Bi; 6Pbg.4)2Sr2Ca,Cu O3 (BSCO) xome YBa;Cuz07.x (YBCO) cusAKTEI )KOFaphbl TEMIIEPATyPaJIbl
aca OTKi3rilTep/iH KacueTTepiHe JCepiH 3epTTey TaOBUIIBL FpUIBIMH 3epTTEyNIep IKYPrizy
Gapsiceiaia JKernicbaes Kaiipatbex CZFO-HaHOYHTaKTapAbIH XTAO marepuanapra NIHHHUH
KOCTIANApBIH Kacajbl, Tc - aIMaraiblll TeMneparypara eJieyJep, J. - TOKTBIH ajaMaranblll

TBIFBI3JBIFBIHG, ¥ -MaTepHalIap/IblH MAPHUTTIK CE3IMTAIbIFbIHA OJILLCYIICP KYprizai.

JKorape! TemIiepaTypalibl aca OTKi3riluTep ajiMaraiiblll TOKTbIH TEMIICpaTypataH XoHe
MarHUT OPiCiHeH KypT TOYeJIUIri CHAKTHI (PU3HKaTIBIK KAaCHETTEp/IiH KeHbip epeKIeikTepiHe
pe. Omap, eH alabIMeH, aaMaraffblll TOKTBIH KOFApbl THIFBI3IBIFEIH  KAMTAMacks €TeTIH
KYPBUIBIMIBIK aKayJapJarbl MarHuT KyHbIHAApbIHBIH THHHUHT KYIIH ONCipeTeTiH KyIITi
TepMUNIBIK  (IIyKTyauusyiapra — Oai/IaHBICThL. Congpikrad, JKTAO-marepuangap/bH
KYPBUTLIM/BIK 3€pPTTeY/IEePiHiH eH 03€eKTi Mingerrepinin Gipi THIMII THHHAHT OPTAIBIKTAPBIHEIH
pejIiH aTKapa ajaTbhiH JKOHE ajMaraibill TOKTapibl apTThipa anaThiH KYPbUIbIMABIK aKayJiapbl
AHBIKTAy KQKETTUTIMHEH TYbIH/ a1kl

Ocbl 3eprreydin Makearsl Ooubin JKTAO-Marepuaniapibi TOKTAPBIHBIH THIFBISABIFBIH
apTTBIPY YLIH THIMJI MHHHMHI OPTaJIBIKTAPBIH AHBIKTAY tabbutagsl. OChI KYMBICTA MTHHHAHT
HYKTeJepi OOJBII HAHOOJIIEM/l YHTAKTap — CZFO Tabpuaasl. 2015 KbUibl JOKTOPAHT
XKermicbaes KaitparGex (BijsPbos) Sr,CayCus0;.xaiinel - MaccacblHaH 0,01% xemempueri
HaHOKOcCHajapsl Oap Marepuangapra 3€prreyiep xyprizai. XKTAO-Tyitipiikrepai KoHe
tacnanapasl (BSCO + CZFO) sxacay KesiHIe Ol 24, 50, 100 »xone 150 carar Ooiibl
KbI3bIpbIIATBIH yiriep Goipmma Tc xone Je oJILLeyJIepiH KYpri3ai. Aranran TyHipuikrep
MeH Tacrazap KaTThl (asaibl peakius oiciMeH anblHAbL by oZlic KOJJaHyzAa KapamaibiM,
oiTKEeH] GApIIBIK Kypamiac 31eMEeHTTEPIiH OKCHITep] (Biy03, PbO, SrO, CaO, CuO) onapasix
ATOMJIBIK CalIMAKTapbiHa COUKeC JKa/Mbl CaJIMaKKa KOChLIAIbI JKOHE KEM JICTCHIIC Oip caraT OOMbBI
KaTThl JKaFai/a apanacTeipbUiaisl. Kp3appy xoHe 24 caraT O0MBI KbIMAACTBIPY ic-1rapachIHaH
KeHiH GapibIK KaKeTTi eJIIIeyNep Xyprisiel, xoHe Kejieci ke3eHJe OapblK YpAic KairaraH
kafitanagansl. Onmey Homkecinge yarinepai 100 caraTThIK KbIMAACTBIPY Ke3iHjeri TOKTBIH
aIMaFaifbIl  THIFBI3BIFBIHBIH  apTybl aHbIKranrad. 100 caraTTBIK IKbIMAACTRIPYAaH KeHiH
aMaraifblll TeMIIepaTypaHblH JKOFapbliay JKarbiHa Kapai osrepyi 113 KenbBHHHEH apThIK
OaiikaaMabl.




2016 xbuiel goxropant JXKTAO wmarepuanabpl — (BSCO+CZFO) anynbin kapOOHATTEI
cy3y (Co-precipitation method) aicin naitaananwl. By karaiina emameynep 24,50 xone 100
caraTTBIK JKBIMIACTBIpbUIYMeH Kyprizinai. Conpaii-ak esueysnep HoTHxKecinze ynrimepai 100
CaraTTBIK JKBIMJIACTBIPY Ke3iH/[e TOKTBIH ajMaraiblll ThIFbI3ABIFBIHBIH apTybl Oalikanael. 100
CaraTTBIK JKBIMIACTBIPYAaH KeHiH anmarailblll TeMmIepaTypaHbIH >KOrapbllay JKarblHa Kapai
e3repyi 113 KenpBuHHEH apThIK OaliKaimaibl.

2018 xputer jgoxropanT XKermicGaeB Kaiiparbex CogsZngsFe,O4 (CZFO) nanoynrak
KocnachiH - YBa,Cuz07.x (YBCO) uTTpHsiibl KOFAphl TeMIIEpaTypalibl aca OTKI3TillKke oTKi3Al.
50 cararran xem emec yakpIT 00Hbl sKbiMaacTbipeiiFad 0.05%, 0.1%, 0.2%, 0.3% xone 0.4%
Kocnayel TabieTkanap Typinjeri yiarizep naspiasnabl. CoHjai-ak OChbl YATiIepAiH MarHUTTIK
cesimramanire! emmenal (AC susceptibility).

JloxropanT XKernicbaes KalipaTtOex opblHIaraH >KYMBICTBIH HETI3Il jKaHAJbIFbl, THHHUHTD
opTajbIKTap TYpiHeri HaHOYHTAK KocnanapelHbiH XKTAO MaTepuangapiblH KacHeTTepiHe acepin
3epTTey ajraml peT Kyprisinrenairinae. Congai-ak JOKTOPAHT OCBOMJI METOJbI H3TOTOBJICHUS
KTAO wmerapuangapabl JablHIAAy OJAICTEPiH, OJIAPABIH CBHIPTKBI ocepiepre Toyes Ik
KacHeTTepiH MEHrepii. OiueKxaep/iH Kol MoJIIIepiH 0TKI3Ii.

Ocbl JOKTOPAHTTBIH apCeHalIbIHAa Oap aarapliap, KarThl ICHeNl peakius dMiCiHiH JKoHe
Oipre TyHaBIPY daiciniH kemerimen BSCCO sxone YBCO aca eTkisrimTepai eHAIpyAiH 9pTYpili
onicrepin maitnananyasl Kamtuabl. Ol COHJAM-aK TOMEH TeMIepaTypasibl JIEKTPIIK JKoHe
MarH{TTIK OJIIIeYJepAl JKYPri3li JKoHEe KpUOreHAl JKaOIbIKTap[blH JKOHE OJIEKTPOHJBI
KYPBUIFBLIAPBIH KYMBICHIH urepiai. OCbl JOKTOpaHTTa COHIAH-aK ©3 HOTHXKeIepiHe Taiiay
Kyprizyre apHairaH, Mblcanbl, Kaleidagraph cusikrel OaraapiaMaiblK KaMTamachi3aay/iapibl
naijagany/arel )KymMbic ToKipubeci Gap. TeopusblK acliekTTe, 01 HAHOMArHUTTI YHTaKTap/bl
nadganansin, JKTAO-zeri TOK arbiHbIHBIH JKOHE arFblHIbl OEKITYIIH HeriziHjae »kaTKaH
MeXaHu3M/I1 Oerinei.

JKorappima masmysaanragaap Herizinge, meH JKermicOaeB KaiiparOexke ®unocodus
noxtopel (PhD) napexecin 6epyi TabaHabl TYpAe YCbIHAMBIH.

. Ipo¢ daro, noxrop Pocaan Ada Llyxkop,
FMASS, FASC, FinstP (¥apiOpuranus)

Mep opHbl:

IIpod Jlaro, noxrop Pocnan AGa Llykop
Konnanbane! ¢pusuka Mekredi
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43600, bauru k., Cenanrop, Masnaiizust
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