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AiarsoeTiul HabyBaKTL HANIBNPOBIAHWKOBI HAHOKPHCTANH, B uinoMy, HANIBNPOBINHUKOBI HAHOKPUCTANU B MEMNKO-
BioNOFriYHUX NOCNIMKEHHAX BUKOPHCTOBYWOTBCA AN8 cnelWdiuHOro MapkyBaHHS KMITHH Ta TKAHWH, Bisyanizauil B
OOCALIAX in vivo, OTPHMaHHA (PapMaKOKIHETHYHHUX MAPAMETPIB GIONOriYHO AKTHBHHUX CMOJIYK, €KCIpeC-BH3HAYCHHA
AKTHBHOCTI (pepMEHTIB, PELIENTOPIB Ta AHTHUTEHIB, ifeHTH]IKaLIT MeTacTasie Ta iH.

OaHAM i3 YYTJIHBHX METOMIB MocTimKeHHA HionoTiuHnx o0’ekTiB € GumoopecuenTHHH anamiz. JdocnimkerHs
MOKA3a/MW, WO HANiBMPOBIAHWKOBI KBAHTOBI TOYKW MalOTh 3HAYHI NepeBard Haj CTAHAAPTHUMH OGapBHHKAMH B
MPHTOTYBAHHI FICTONOTIYHHX MpenapaTie: 30yMKYIOTHCA LIHPOKHM CTIEKTPOM AOBXKHH XBHJb, [UG A03BONAIOTH MPH
OAHOMY mkepeni 30yAMEHHA OTPHMYBATH PH3HI CNEKTPH BUNPOMIHIOBAHHA, HAAINEHI 3HAMHOK POTOCTAGINLHICTIO) X
CNEKTPH BUMPOMIHIOBAHHA, AKI PErYMIOWTHLCA PO3MIPOM | CKAANOM HAHOYACTHHOK, € BY3bKHMH TA CUMETPUUHHMM;
MAaKOTh MIHIMANbHY iHTepdepeHUId Bil HATYPAIbHHUX aBTOMAIOOPECUSHTHUX YAacTUHOK. [lpoTe, BUKOPHCTAHHA
HaniBNpoOBIAHHKOBUX HAHOYACTHHOK NpH Bizyamizaulii GionorivHux o6’ €KTiB Bee Lile MaE pia oOMekeHb, AKi MONATAITh
¥ 3MEHLUEHHI KBAHTOBOIO BHXOMY JIIOMIHECUSHUIT HAHOYACTHHOK, & TAKOK MEPETBOPEHHAX, AKI CIPHAIOTD TX arperauii
TA OCAMKEHHIO.

Hamiu pozpobneno (nyopecLeHTHY METOONKY INA MOpPGhONOTIYHUX METOAIB HOCHIAMKEHHA 3 BUKOPHCTAHHA
HanienposiaHukoBux HanouacTHHok CAS:Mn ta ZnQ, Ls metoanka anpoBoBaHa npu A0CHIKEHHAX MCTOAOMTMHNX
npenapaTie MIAUEHTH JIHOAUHH TepMiHOM BariTHocTi 40 THkHIB, Ne4iHKU MNOAIB | HOBOHAPOKEHHX. A TaKoX
IANOYATKOBAHT AOCAIMKEHHA HATHBHOT KPOBI, BIAMHTHX €PUTPOLMTIE Ta TKAHUH iN-vivo, AKi NOKA3aNH BIACYTHICTD
aerpajauii T2 BONOAIHHA AOCTATHLOK BETMUHHOKY KBAaHTOBOMO BHMXOAY INA  BisyalbHOrO CHOCTEPEKEHHA B
hIyOopecUeHTHOMY MIKPOCKOTI.

la¢panok B.TL

BUBYEHHSA MOJIIB JEQ®OPMALIA B PEAJILHUX KPUCTAJAX MIA AI€K 30CEPETKEHHUX CHJ 3A

AONOMOI' OO X-IHTEPOEPOMETPII
Kaghedpa Gionoziunol ghizuxu ma meduunor ingopramucy
Hepuiseybruit depoucasnuti MeQUdHUE VHIGEpCUmME!

[MpoGnema pedexToyTBOpeHHs | BNAHB DedeKTiE HA Bi3UKO-XIMIYHI BAACTHBOCTI € OOHI€IO 3 USHTPANBHHX
npobnem ¢izMKH TeEpaore Tina npotaroM Garatkox pokiB. Ocodnuee Le cTocyeThed (H3MKH HaNiBOPOBIAHWKIB,
OCKINbKM CTPYKTYPHI nedekTH, a Takok AeexTd, AKI BUHHKAOTHL TP MIAHAPHIH TEXHOMOTIl, BIUIMBAIOTh Ha
ONTOENEKTPHUHI Ta IH1I NapaMeTpyu H/N NpUnanis.

CrBopeHHs Teopii AMppakuUii X-NpoMEHIB Ha HENOCKOHAIHX KpHCTanax BLIKPHUBAE MOMJIHBOCTI AETANbHOIO
TEOPETHUHOMO T4  EKCMEPUMEHTANBHOrG  AOCHIKEHHA  ABHWL  AMHAMIYHOrO  po3ciloBavHa  X-npomedis B
npyxHeonedGopMoBaHUX  MoHokpucTanax. OAHUM i3 HaliGifbll UYYTTEBHX METOAIE AOCTIAXKEHHS CTPYKTypHOU
JIOCKOHANIOCTI € METOI PEHTreHiBcbKore nudpakuiiiHore myapa, AKWH Aa€ MOKITHBICTh BHM3HAYHTH Bi/IHOCHI
AedopMaLii aTOMHUX nAowwH Bin 107 no 10%, a Takox NOBOPOTH ATOMHUX NAOLIKH Ao 107 kyT. cekyna. TpyaHoui,
AKI BHHWUKAKTL NP po3WHGPeBL AndpakUiHHHX MYapOBHX KapTHH, NOB A3aHi 3 BLICY THICTIO TEOpiT po3citoBaHHA X-
npomenie B LLL-inTepdepomeTpax npu HasBHOCTI AeEKTIB ¥ PI3HHX NIACTHHAX,

CaMe TOMy B AaHiii po0GOTi, BUKOPUCTOBYIOYH eliKOHANbHE ABOXBUNILOBE HAONKEHHA, B AKOMY BEKTOpP
andpakuii € PYHKUIED NPOCTOPOBUX KOOPAHHAT | BIOIrpac pollk HENEpPepBHOTO 3MIHHOTO NOKA3HUKA 3ANOMJICHHA,
MpoBeNeHe MOIENMIOBAHHA AWGPAKIIAHHX MYyapoBHX KApPTHH AAA 30Cepe/lKEHHX CHN B KpHCTAN-aHanizaTopi
iHTepdepomerpa. PeaynbTaTi HaWMX DOCNIAKEHB CTAJH OCHOBOK 175 PO3B's3aHHA obepHeHoi 3amawi, a came
BIITBOpPEHHA nonie Aedopmauili B kpucTan-aHanizatopi iHTepdepoMeTpa 3a JOMOMOCOKC PO3WWGPOBKH MYapOBHX
KapTHH.

Judpakuiiiva Myaposa KapTHHKA € CYKYNHICTIO i30thasHux NiHil, aka € pesyabratom inTepdepenuii xeuns 8
KpucTan-aHanizaropi. Meroa peHTreHigchikoro nudpakuUifiHoro Myapy 1ae MOXKIHBICTE IPAMOTG €KCNEPHMEHTAIBHOTO
BHBYSHHSA TIONIB MEXAHIUHHX HANPYT, AKI BUHUKAKOTH B KPHCTAMIYHIN rpatui npu Oif 30BHILWHIX CHN, B Pi3HUX
kpuctanorpadiydnx HanpaMax [110]; [111]; [112], a Takox nnaHapHOMY pO3NOAINi HAnNpyr B nNepexiaHwx lapax,
NAIBKA-MIAKIAAKA, TEMTIEPATYPHOMY TPAAIEHTI B KPHCTAN-AHANI3aTOPI.

EkcnepiMeHTaNbHI A0CNiAKEHHA NPOBOAUNKCE 338 NOTIOMOMOI TPbOX KPHCTANBHUX LLL- iHTepdepomerpis,
BHUIOTOBJEHUX 3 [TOCKOHANMX MOHOKPHCTANIB KpemHito. [Mona nedopmaunil MonenoBanuch B KpHCTAN-aHaNIzaTopi nin
Ai€10 PI3HHX 30BHIWHIX ¢/ (YKON aNMa3HUM IHIEHTOPOM, Li€10 30CepeakeHo]l CHITH, TEMNEPAaTYPHHUM TPALieHToM 1 iH.)
Ha BHXiAHI NnosepxHi ananizatopa (111), (101), a Takox B3noBxK Hanpamy [112].

ExcnepumentantHi audpakuiiini Myaposi KapTHHH, oTpumaHi 8 CuKo —BUNPOMIHIOBaHHI 3 BHKOPHCTAHHAM
Binbusans (220), (202). Ha andpaxuifiHux MyapoBUX KapTHHAX po3Pi3HAIOTL TPH XapaKTepHHX BUMAIKH 3aneXHOCTI
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TeopeTuuno pozpaxoBaHi MyapoBsi IndpakuifiHi kKapTHHU NpH Ail 30cepeakeHol CHIN B KpHCTaN-aHamizaTopi
B Hanpamky [112], 3 BMKOpUCTaHHAM elikoHaNBHOT Teopii, no0pe Y3roMAyeThcad 3 EKCNEPHUMEHTANEHO OTPHMaHUMH
MyﬂpOBHMH Kap’T‘HHaMH‘

PesyneTaTH MONEMOBAHHA MYAPOBUX AMGPAKUIHHWX KAPTHH OAal0Th MOXJIMBICTH MPOBONHTH AeTanbHHH
aHajli3 po3noginy IHTEHCHBHOCTI Ta YacTKOBO RIATBOPIOBATH XapakTep po3noaily nojie gedopMauiil B peanbHUX
KpUCTanax.

Ladpanior B.IT.

OCOBJIMBOCTI CTPYKTYPHOI JOCKOHAJIOCTI KPHCTAJIIB
HA OCHOEI TBEPAHX PO3YHHIE CdTe 1 HgTe
Kathedpa bionoziunol hisuru ma veduunol ingdopaamuiit
Bvroeuncokuti 0epicasHll MEOUYHUTT VHIGEPCUMEN

CrpykrypHa nockodanicts kpuctanis CdTe, i 1x Teepnux posunHis Cd.Hg.«Te BH3HAYAE MOMIHBICTL TX
BUKOPHCTAHHA B ONTHWI i1 ¢oroenekTpoHiui. OcHoBHHI napamerp d¢oTonpHiiMauie — Ue iX YyTNIHBICTb, fAKa
BH3HAYAETLCA PYXNHBICTIO HOCIB cTpyMY | X KOHLUEHTpalliely, OCKIMLKH BRAacHi TOWKOBI i MiHifiHi AedekTh €
ENEKTPHYHO AKTHBHUMH. CamMe TOMY BWHHMKAE HEOOXIAHICTL KOPeryBaTH TEXHONOMYHI TpOUECcH oAepXKaHHA
AOCKOHANMX  KPHCTAMIE  LUAAXOM  AOCTIIDKEHHS X AOCKOHANOCTI PEHTIeHIBCBKHMH T4 THWHMH  AOMOMDKHUMH
METOMAMH.

Jocnimrerus CTPyKTYPHOT AOCKOHANOCTI KPHCTANIB TBEPANX POIUMHIB PI3HOro ¢knany i TxHii mikpoananis
NPOBONMINCA METOJAMH pPeHTreHiBchbKol Tonorpadii, ABOKPHCTANLHONO PEHTIEHIBCLKONO CNEKTPOMETpa i pacTpoBoi
eNeKTPOHHOT MiKpockonii. PeHTreHisceKi TonorpaMu onepxyeany merogamu bepra-Bappera i Jlanra 3 BUKOpHCTaHHAM
ceMetpudHux (111}, (220} i acumerpHunux BinGusane (113), (331), (400). BeraHosneHo, L0 KiNBKICTE MiHIAHHX
nedexTie | BmoUeHe apyroi daszu e CdiHgiTe, CdiMny Te 3HaYHO 3MEHWYETLCA ¥ NOPIBHAHHI 3 HENEroBaHUMH
kpuctanamn CdTe, onepaHnx ¥y Takux ske yMopax. HalGinbwn nockoHani Teepai po3dWHU cnocTepiraloThed, KON
0,94<x<0,98. [Ina UWX KpHCTANIB HANiBLUWPHHHA KPHBHX ToHNaHHA, nns Bindueans (111) 3MiHoBanuck B Mexkax gin 28
o 40 kytoBux cexkyna, [yeruma amcnokauiii ans pamnx kpucrtanie 3mimosanace sin 10 no 10° ¢m?, Tloaibua
CHTYalLis cnocTepiranacs i Mpy NOpiBHAHHI cTpyKTYpHOT AockoHanocTi kpucranie Cd.Hg..\Te, Mg,Hg,Te . Takox
BCTAHORJICHO, LUO KPHCTaNH 3 MapraHuem Oynu Ginbw nockoHanuMu. OcHOBHHMN medekTami B HHX Oy/H Mano KyToBi
ONCNOKAUIAHI rpaHuui, ae okpemMi 61okn posMipamu (0,5%0,5x1) cM® GyNK A0CHTL NOCKOHANHMH, NPO WO CBIAYATH
HANIBLUMPHHH KPUBHX FOHIAHHA, AKI MalOTh Oanibko 16 KyTOBUX ¢eKyHIH Ons BiaGusanHa (113). 3 Takux OKpeMHX
Gnokie O6YNN 3a cNeuianbHOI TEXHONOMEK BUFOTOBNRHI 3pa3Ki, HA AKUX MeToaoM Jlanra 6ynH oTpHMAaHi MafgTHHKOBI

CMYTH B M()Ka - BUNPOMIHIOBAHHI 407 BiaGueanus (220) HaseHICTe MAATHHKOBMX CMYT CBIAYMTL NPG TE, MYCTUHA

oMcnokauii B Takux Gnoxax npuGansho 107 cm2,

HocninkeHHs HeoaHopiAHOCTeH (BkMOMeHb Apyrol ¢asH)} MpPoBOAMAOCE 33  AONOMOrOKy pacTpopol
eNIEKTPOHHOT MiKkpockonii. Bylo BCTAHOBNEHO, LI BKNtOUYEHHA, 30aradyeHi TeNypoM Ta pTYTTIO, ane 3aMileHHA Kaamis
LUHHKOM a00 MapraHuem N03BONAE MPHBOAMTH ¥ BIANOBIMHICTL NapaMeTpn peLliToK Mifknanok Ha ocHoei CdTe i
eniTakcianeHux wapie CdiHg,«Te, Hg.Mn . Te 3 4Kkux MOXKyTb GyTH CTBOPEHI HadiliHi npunany.

uukypa JLM.
TOKCHKOJOTI'TYH]I ACINEKTH BHKOPUHCTAHHA HAHOYACTHHOK
Kaedpa bioaoziunoi (risuxu ma meduanol ingopramurct
BYKo8uHCHRUL OepUCAGHUT MEOUYHEN YHIGEPCHINSH

Hanomarepiann BononilOTe HE TiNbKW BUCOKOW (PAPMAKONOriYHOK AKTHBHICTHY, aNe B ASAKUX BHMAAKax i
GiNbLICK TOKCHYHICTIO ¥ NOPIBHAHHI i3 3BHYAHHUMH MIKPOYACTKAMI, 3aTHI MPOHHKATH B HE3MIHEHOMY BHIMIALI Yepes
KMITHHAT Gap’epH, B LEHTpalbHY HEPBOBY CHCTEMY, LUWPKYNIOBATH | HaKOMWHYYBaTHCA B OPraHaxX i TKaHWHax,
BHKNHKAKUMK GiNbl BUpaskeHi NATOMOPQOMOrivHI 3MIHU BHYTPILLHIX OpPraHie, MOXKYTb MaTH TPUBaAWI nepion
HanieBHBEOSHHA. TOKCHYHICTh HAHOYACTHHOK 3aNekHThb BiA iX ¢opmu i posmipis. Takox Npu BNIHBI HA OpraHizM
UiTKO TNPOCTEKYETbCA 3BA30K “goza-edekT"”. HenocTaTHbO BHUCBITNEHO NHTAHHA Npo (aAKTOPH, WO CNPUAIOTL
NiABUWISHHIO TOKCHYHOCTI HaHomatepianie, abo ) HAaBNakH, 17 3MeHWYOTh. HepinoMo, AK BNIMBa€ HAa BAACTHBOCTI
HAHOUACTHHOK 3B'A3yBaHHA 3 OinkamMu naazmu kpoei, Yn MaOTh HAHOUACTHHKM AHTUICHHI BRACTHBOCTI, AK
B3AEMO/IIOTh i3 XBOPUM OPraHi3aMOM TaKOK A0 KiHUS He 3'ACOBAHO, AfKe JOCINiNH MPOBOIHMNW in Vivo Ha 3M0POBHX
CTATeBO3PINHX TBAPHHAX.
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