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3ATBEPÅ)KYfO

eKTop 3 HayKOB0i p060TH
HaqiOHaJ1bHOFO YHiBepcmrreTY

i Tapaca I-LleBqeHKa

TOJICTaHOBar.M.
(Ellb)

M.rl.

3BIT
FIPO npoMi)KHi pe3YJ1bTaTH peani3auii npo€KTY

3 BHICOHaHHH HayKOBHX AOCJ1iAhCHb (p03p060K)

3a KOHKYPCOM "CniJ1bHi YKpaiHcbKo-u1BeiiuapcbKi npo€KTn 3 BHKOHa1-1HH nayKOBnx AOCJ1iA91€eHb:

KOHKypc npo€KTiB 2023"

3a I eTaF1

«MYJ1bTHMOAU1bHejaerreKTYBaHH51 iOHi3Y10HvmxqaCTHHOK 3a

ÅOIIOMOFOK) BHP01ueHHX 3 P03HHHiBri6PHAHHXMOHOKpmcrraJ1iB
opraHiHH0-HeopraHiHHmx raj10iÅHHX

1. 3ArAJ1bHA IH(DOPMAUISI

PeecTpauiüHHM1 HOMep Ilpo€KTY 2023.01/0066

1--1a3Ba CiliJ1bHOro Ilpo€KTY nerre1CTYBaHHS1 i0Hi3yyoqmx qaCTHHOK 3a LIOFIOMOFOIO

Bl,1pomeHvrx 3 P03t1VIHiB ri6PHLIHHX MOH01CPHCTaJ1iBopraHiHHo-HeopraHiLIHvrx ranoi11HH,x

TpmaJ1icTb BHKOHaHH51 Ilpo€KTY 36 MiCflUiB

01.04.2025
3aKiHqeHH51 3 1.03.2028

TPHBaJ1iCTbeTany 11,5 MicquiB
01.04.2025

3aKiHqeHH51 15.03.2026
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HayK0BHii RepiBHVIK npo€KTY 3 60KYIIIBeiiuapii Maksym Kovalenko, ETH Zürich-ETHZ
(nogne iJu 'A maMicuep060mu)

HayK0BMii KepiBHUK npo€KTY 3 60KY Oner AHaTOJ1iiiOBHH, AOI.xeHT (l)i3HHHoro
(baKYJ1bTeTYKHiBCbKoro HaniOHU1bHOro YHiBepcvrreTY iMeHi Tapaca I-IleBqeH1€a

(TIIB ma Micuep060mu)

BapTicTb npo€KTY 3a rpaHTOBOK) yrcuoyo 149'985 (CHF)
AeB'SITb TMCN-I meB'%TCOT BiciMÅecwr11'%Tb (cyua uuØpccuuma nponucom)

CTO copoK

I-ii eTan
2-ü erran
3-ii eTa11

53'570 (CHF)
48210 (CHF)
48'205 (CHF)

2. IHØOPMAU1fl npo BHROHABUIB cniJ1bHoro IIPO€KTY

3a.nyqeHi BMKOHaBUinpo€KTY 3 60KYIIIBeiiqapii

110BHe iM'q,

POJ1b B

npo€KTi
Ilpocbecop

MaKCHM

KOBaneHK0,

KepiBHUK

npo€KTY
AcnipaHTKa
AHacTaciq
CaxaL1bKa

Micue
p060TH a60
r-1aBqaH1-1f1

ETH Zürich-

ETHZ

ETH Zürich-

ETHZ

CraTb

YOJI.

)KiH.

Ilocana,

HayK0Be

3BaHHH
Elpod)ecop,

HayKOBHä

KepiBHHK

acnipaHTKa

nocaAa,

HayKOBe
3BaH1-1f1

AOUeHT, PhD
HayKOBHii
KepiBHHK

AOUeHT, PhD
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OCHOBHi 3aBAaHH%
(CTHCJIHii onnc)

HayKOBHÜ KepiBHHK

Bup0LLIYBaHH%

nepoBcKiTY B

XapaKTepucTHKa

MOHOKPHCTU1iB
p03HHHi (MI),

OCHOBHOro

MaTepiaJIY Ta TpaHcnopTY 3ap51ÅY B

3aJ1yqeHi BHKOHaBUinpo€KTY 3 60KYYKpaiHH

110BHe iM'q,

POJ1b B

npoerri
AOI-xeHT
be3111HäK0

Oner

AOCJ1iÅHMLIA
roniHKa-
be3111HiiK0

Jlapuca

Micue p060TH CTaTb

01xr1 CK (M2)

OCHOBHi 3aBAaHHß
(CTHCJIHii ormc)

HayK0BHii KepiBHHK

alib(ba-, 6eTa-

qaCTMHOK

PaniaL1iüHa CTiiiKiCTb (M6)

Iliannc
a60 1--raBqaH1-1H

KHY

qon

xiH.



LOCJ1iÅHHK
OneKcaHÅp
Bayxa

AOCJ1iÅHU11A
BaJ1eHTHHa

MaJ1qpeHK0

KHY

KHY

YOJI.

xil--l.

JIOUeHT, PhD

ÅoqeHT,PhD

MOÅeJIK)BaHHfl

r10Kpa11-xeHH51 orlTHMaJ1bH0i

reoMeTpii AereKTopa •ra

KOAiB (M7)
cneund)itll-mx

BJ1aCTHBOCTeii

KO)KHOro

AH01i3

THIIY

BH11POMiHIOBaHHfl
AHCKPHMiHauiiqaCTVIHOK

BHI'OTOBJ1eHH% npucrrpoiB

(M9) BCTa1--10BJ1eHH*

orlTHMaJ1bHux YMOB pocTY
AJ151 Haiirpar-uoro cKJ1aÅY

OIHP (MIO)

3. onwc npo€KTY
Byöb JICICRCI, cmucno orpecnimb Memy ma 3agDaHHA npocjcmy (Do 120 cnig).

Y 14bOMY AOC"iAHVIL4bKOMYnpo€KTi MM nparHeM0 npnaaTHiCTb aeTeKTOPiBpaaiauii I-la

OCHOBi 01-lrn AJIR MYJ1bThMoaaJ1bHOro aeTeKTYBaHHR anb$a-, 6eTa-, ramma- Ta HeiTPOHHhX
qaCThHOK. 3aBAaHHR BKnyoqa10Tb K0MnneKcHe BVIBqeHHR e$eKThBHOCTiBl.4RBneH1-lfl

KOh<HOro Tnny BhnPOMiHIOBaHHR, a TaKO>KAOCniAh<eHHR3AaTHOCTiaeTeKTOPiBOffn p03pi3HRTL,1

pi3Hi TYInn qaCThHOK. MeTOAV1 AOCniAhCHHR B paMKax npoeKTY BKmoqaThMYTb MOAeJ1}OBaHHR

e4eKTVIBHOCTiBVIRBneHHR BM17POMiH}0BaHHRAJIR p03p06KL,1 onThMaJ1bH0i apxiTeKTypn AeTeKTopa,

BVIPOU4YBaHHR MOHOKPhCTaniB 3 BL,1KOPVICTaHHRM 3BOPOTHOi TeMnepaTypH0i Kpmaani3auii B p03HMHi,

BffOTOBneHHR npnnaay 3 TOHKYIX nniB0K eneKTPOAiB, xapaKTepvtcThKY nepeHocy

3apRAY 3 BhKOPhCTaHHRM MeTOAiB qacy npoJ1b0TY i nepexiAHoro $0TOCTpyMY, xapaKTepncT1.•1KY

BVIRBneHHR i0Hi3YK)qnx qaCTVIHOK, a TaKOh< OlAiHKYHOPCTKOCTiBhilPOMiHlOBaHHR.KpiM Toro,

npon03hL4iR Mae Ha MeTi cnPL,1RTL4 Mih<HaPOAHOMY HayKOBOMY cniBP06iTHV14TBYMix-< LIJBeiqapiE10 Ta

YKpaiH0}0.
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4. AETAJ1bHnji 3MICT npo€RTY
Byöb nacra, cmucno 0RpecJ1imb cyqacnuü cmau np06ue,uu, H06U3UY ma memoöonoebo DocuiDaceHHR (Do

300 cnig).

OCTaHHi AOCRrHe1-1HR B peeapauii i0Hi3ymoro BEITIPOMiHK)BaHHR3HaqHO aKTMBi3YBaJIMCR3aBARK1,1 noRBi

HOBhX HaniBnPOBiAHhKiB - nepoBcxiTiB (OHMI). OHrn
MayoTb Ha6ip BnaCThBOCTeV1 BMRBneHHR i0Hi3yoqoro BhilPOMiHIOBaHHRnpRMoro nepeTBopeHHR:
npocThi, HV13bKOTeMnepaTYPHL,1V1 npoqec Cl,1HTe3Y p03MhHY, BVICOKY 3AaTHiCTb 3ynhHRTL,1 BhnPOMiHIOBaHHR
3aBARKV1 HaRBHOCTi aTOMiB 3 BVICOKhM BMiCTOM Z, BiAMiHHi BnaCTMBOCTinepeHocy 3apRAY i 31-1+11-1}'
TonepaHTHiCTb AO ae$eKTiB. CniA 3a3HaqYITh, 140 OHMI TaKO>K MaK)Tb 31-1aHHb.1i BMiCT aTOMiB BOAH}O,

He06XiAHVIVt BVIRBneHHR HeiTPOHiB 3a npoTOHiB Bipuaaqi. Lle BiAKPMBaeMOhUIVIBiCTb
BhRBneHl-1R umpoKoro cneKTpy - anb$a-, 6eTa-, raMMa- i HeVITPOHiB- 3a aon0Moro}0 OAHOro
HaniBnp0BiAHhK0Boro MaTepiany, paHil.ue He peani30BaHoro i Luo AOCniAH{YETbCRB paMKax npo€KTY.

MeTanoraniAHi nepoBcKiTh Ha OCHOBi MeunaMOHi}O (CH3NH3+, MA) Ta CBhHL.90 (Pb2+) e nepcneKThBHMM
HaniBnPOBiAHVIKOM3aBARKV1 YHiKanbHOMYnoeAHaHH}O eneKTPOHHVIX Ta onThHHhX BnaCThBOCTei, BhCOKOro

norm.4HaHHR pagiaqiiHoro BVff1POMiH}OBaHHR, a TaKOh<MOhUIVIBiCT}O BMPOLUYBaHHR MOHOKPhCTaniB3

p03MhHY. MeTanoraniAHi nepoBCKiTh MaK)Tb 3aranbHY +opMynn ABX3, ae A — opraHiMHnV1 KaTiOH, B— MeTan,
a X — raniA. Tnn0BhM npeACTaBHVIKOM e MAPbBr3, RKL,IVI Mae u-JVIPMHY 3a60POHeH0i 301-1M Eg = 2,2—2,3 eB.

I-lei MaTepiaJ1h aeMOHCTPye BhCOKe normlHaHHR y Aiana30Hi onThHHoro, ynbTpa$ioneT0Boro,

peHTreHiBCbKOro i y-BTIPOMiH}OBaHHR, Mae BhCOKY pyxm,1BiCTb HOCiiB 3apRAY Ta ix qac h<hTTR Ta HV13bKY

U4iJ1bHiCTbae$eKTiB y M0H0KpnaaniqHiV1 (bopMi, e nepcneKTL4BHVIM (BOTO Ta pagia14iVIHnx AeTeKTOPiB.

HaLua MeTa - AOCniAVITV13AaTHiCTb01-lrn AO MYJ1bThMOAanbHOro ,qeTeKTYBaHHR ThniB i0Hi3Ytoqoro

BhilPOMiHIOBaHHR.OCKiJ1bKV1 OIHP CKnaaaK)TbCR 3 i Bah{KhX eneMeHTiB, ge P06hTb ix OC06JIMBO

e$eKThBHhMh B nornL,1HaHHi RK raMMa-$OTOHiB, TaK i UJBVIAKVIX HeiTPOHiB. Lle YHiKaJ1bHenoeAHaHHR 3

BnaCThBOCTRMV1 nepeHocy 3apaay B 0Hrn i npoCTL4M MeTOAOM BVIPOUWBaHHR KpnaaniB n03nqi01-1YE Off n
RK nOTeHUiVIHVIV1YHiBepcaJ1bHhV1 MaTepian 3aCTOCYBaHHR B paaiauiVtHiV1 A03hMeTpii i cneKTpocKonii.
OCHOBHi 3aBaaHl-1R npo€KTY : 1: CMHTe3 Ta OCHOBHi xapaKTepncTl.•tKv1 MOHOKPhCTaniBOHrn, BKmoqa}0Mb4
BiATBOPeHHRKOMn03V114iV1nepoBcKiTY. 2: OnThMi3aqiR BVTOTOBneHHR npnnaaiB. 3: Bh3HaqeHHR

xapaKTepncTL4K BEIRBneHHR anb$a-, 6eTa-, raMMa- i HeVITPOHHhXqaCThHOK Ta iXHb0i AhcKphMiHaL4ii. 6yae

014iHeHO MOh{J1hBOCTi AhcKpvtMiHauiiAJIR 3a6e3neqeHHR TOHHOi iaeHTh4)iKa1Aii ThniB

BV111POMiH}OBaHHR.

5. IIPOMI)KHI PE3YJ1bTATHPEAJ113AU1inpo€KTY 3A ETAN

ByDb nacRa, onuzuimb Docniönu%bRyp060my, npogeöeuygtnconaguzuu 6 060x Rpaiuax npomneo»t36inmoeo
nepioöy, nocurwoqucb ua 3amanogcmi ma Docneuymi Vini, 3aöagi ma iHDwcamopu 6UROHCIHHÆ, æaöaui 6
Raneuöapuo»ty maui Docniöoæennn. Hac)aüme ocnogui pe3YJ1bmamu Docniöaceuun 6 uueo,tcax 36inmoeo

emany ma noncuimb ix armyw1bHicmb. Brmoqimb HC136u ma nocwzcmnn ua ny6J1ücgii y uaycoeux
guDaunnx, ago e ()ocneueuun iHöuycamopi6 6UROHCIUHA npocRmy (He 6iJ!btue 2 cmopiH0R
6e3 ypaxygaunn nepenücyny6J1iRauiü).
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1.1 BHP01-qeHO MOHOKPHCTUTH OIHP cyqacHoro cwmaay (ETHZ).

RI .2 Ha6ip maHHX npo cTpyKTypHi xapaKrepucTHKM BHP01UeHHX MOHOKPHCTaJTiBOIHP (ETHZ).

RI .3 Ha6ip AaHHX npo BJ1aCTHBOCTi nepeHocy 3ap51AY BUP011(eHHXMOHOKPHCTaJ1iB011-IP (ETHZ).

RI .4 Ha6ip AaHHX 3 ecbeKTHBHiCTfOBH%BneHHA BHPOLUeHHXMOHOKPHCTaJ1iBOIHP (TSNUK)

ECbeKTHBHiCTb6yna p03paxoBaHa B narceTi GEANT4 (AHB. RI .6 Ta RI.7)

II .5 BuroTOBJ1eHi npncTpoi OIHP RI .5.

Ha pucymcax HaBeneH0 npncTpoi - neTercropHi Ha nepoBcrciTHHx MaTepianax

6)

KpncTan

R: 300 MOM

!Axepere; ganpyciQ•

1 MOM

CBiT110 460 HM

CTPYM

RI .6 Ha6ip maHHX 3 ed)eKTHBHiCTK) BH51BJ1eHHfl raMMa-BH11POMiH}OBaHH51

RI .7 Ha6ip maHHX 3 ed)eKTHBHiCTK) BHABneHHfl a.JTb(ba- Ta 6eTa-BHTIPOMiH10BaHHfl

R. 1.8 IliaroT0BneH0 HayKOBi ny6niKauii 3 pe3YJ1bTaTaMU.

O. A. Bezshyyko, L. O. Golinka-Bezshyyk0, D.M. Klekots, V. S. Orlov. PEROVSKITE MATERIALS AND
THEIR USE IN IONIZING RADIATION DETECTION, xxlv KOHOEPEHUIA 3 013HKU BUCOKHX
EHEPFIVI TA AÅEPHOi013VIKVf (XapKiB, 2026

II .9 HOTaTKH npo gycTpiqi.

B nanepoB0MY pyxon1,1CHOMY BhrnRAi



6. BIAXWIEHHA BIA KAJIEHÅAPHOFO IUIAHY
Byöb JICICRa, grcaacimb ma 06tpymnyüme giöxunennn gic) raueuöapuoeomany öocniöxcennn. CJ1iD maR00fc
æaöamu maRi noDii, AR 3MiHU y cjcnaöi gurconagui6 npocrmy, 3ampwwca noqarmcy npoacmy motgo (ne
6iJ1btue I cmopiHRu).

OCKiJ1bKh acnipaHT BnaancnaB OpnoB (nnaHYBanacR Vloro yqacTb y npoeKTi) niLUOB 3 acnipaHTypM Ta 3

YHiBepcL,1TeTY, i3-3a 14bOro CTBOPnnaCR 3aTphMKa B aaTi noqaTKY npoeKTY (i BignoBiAH0 eTany) ATIR 3aMiHh
Bl,1KOl-laBL151 (Ha AOL-lei-iTa Ka$eapl,l RAePHOi4)i3VIKh i BhCOKhX eHepriV1 roniHKn-5e3UJhVIKO Jlapncn
OneKCaHAPiBHh).

7.3Axomn B MEHCAX
ByDb uacRa, nepepaxyüme yci (bop,uu cnignpaui, 6 momy qucni 3ycmpiqi, 06MiHHi 6i3umu gqenux a60
cniJ1bHi 6iDpnömceHH%, yqacmb y R0HØepeH%inx, p060qux napaDax, iHtuux Haycoeux 3axoDax
motgo, mci giD6ynucn nponvæo»t 36imuoeo nepioöy

Ha3Ba Ta Micqe

npoeeaeHHR

3axoay

KhiB

ZOOM

ZOOM

YqaCHhKh

YCR yxpaiHCbKa rpyna

HanpRMY, Caxa14bKa

MeTa

Y3rOA>1CHH51

Aii i p060Ta 3

HeiTPOHarvu•1
il-lU.JhM'•1

Ah<epenaMh
i0Hi3Y}oqoro

Bhnp0MiH}0Ba

Y3rOA>KeHl-lR

Aii i OUiHKa

OTPhMaHhX
pe3YflbTaTiB

Y3rOAhCHl-lR

Aii i OUiHKa

OTP1,1MaHVIX

pe3YJ1bTaTiB
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TepMiHh
(HanpuKnaö, 3

25.10.2024 Do

11.12.2024)
01.12.2025

03.12.2025

19.12.2025

30.01.2026

Do

AHacTaciR Bia
LUBeiqaPCbKOi

CTOPOHh, BCi iHLLli — no

ZOOM 3B'R3KY

YCR YKpaiHCbKa rpyna
Hanpmny,

LUBeVIUaPCbKa rpyna
Hanpmny — no ZOOM
3B'R3KY
YCR YKpaiHCbKa rpyna
Hanpmny,
U-lBeLäqaPCbKa rpyna
Hanpmny — no ZOOM
3B'R3KY

TpnanicTb (DHi)

3 AHi

1 gel-lb



ZOOM YCR yxpail-lcbKa rpyna

Hanpmny,

LUBeVIUaPCbKarpyna
Hanpmy — no ZOOM
3B'R3KY

06.03.2026 1 gel-lb

Aii i OUiHKa

OTPL,IM+IVIX

pe3YflbTaTiB

ICpiM moao, npoR0Menmyüme ycnixu ma np06JteMu cnignpaqi (uanpwcnaD, R0MYHücauin, Roopöuuagin
npocrmy, nepeDaqa Haycogoi npoöycuii moup) Do 120 cni6.

npoBeaeH0 OUiHKYMOh<J1hBOCTi e$eKTVIBHOip060TV1 B YMOBax 3hMOBVIX iHTeHCVIBHL4X pociicbKhX
60M6aPAYBaHb. Bnpil-ueH0 nepeaecTh 3aKyniBJ110 06naAHaHHR, MaTepianiB Ta noi3AKY1 AO LIJBeiuapii Ha II eTan
BhKOHaHHR npoeKTY. TaK0>K nPOBeaeHO TpeHYBanbHi BhPOLUYBaHHR KPhCTaniBB paMKax p060Th MAH AJIR

LUKOJIRPKVI Ta Mih<HaPOAHoro KOHKYPCY ATIR LUKOTlRPiB.

8. ROMEHTAPI 3 nnTAHb PEAJ113AU1i 3BITHOFO ETAIW ITPO€RTY

Byab nacRa, npoR0Meumyüme 6yDb-ARi acnermu, ne onucaui 6 nonepeDHix p03öinax.

Ha iHTeHCVIBHi pociicbKi 60M6aPAYBaHHR p060Ta npoA0Bh<YBanaca i 3 YKpaiHCbK0i CTOPOHVI BCi

3aBAaHHR BhKOHaHi.

9. OUIHRA PE3YJ1bTATIBBHROHAHHSI ETAIIY 3 BORY FPAHTOOTPØMYBAHA

40 36imy ue06xiöH0 DoDamu gunma 3 npom0R0Jty 3aciDaHH% eqeuoi (uayrcogoi, nayR060-mexniquoi,
mexuiquoi) pabu apcmmoompu»tygaga zgoöope3Y'J1bmami6 npoMimcuoeo emany pea.'1i3avii npocnmy 3

8UCU08ROM npo 6iDnogiDHicmbp06im, 6UROHCIHUX3a npo€RmoM, mexHi4H0MY3agDaumo ma Raneuöapuouy

many.

HayK0BHii KepiBHUK npo€KTY
(ninnuc)
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be3111HiiK0 (her AHaTOJ1iii0BH1-1

(HIB)


