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HocmimzkeHo JTIOMIHECTIEHITIIO TITIBKOBUX KOMIIO3UTIB HA OCHOBI IMOJIICTHPOJILHOL
Marpuiii 3 BKpaiieaumu Hanogacruakamu LaFs:Gd. 3’sacoBaHno, 10 ciekTp Jiio-
minecnentii Hanogactraok LaF3:Gd mictuth By3bKy cMmyry npm 312,2 HM 3 miB-
mmpuHO 1 HM, fKa BimmoBinae BUIpoMiHIOBaJILHEM THepexomaM SPr /2 —8S, /2
y MOHAX raJojiHilo, 0 Ja€ mifcraBu po3riggarn HanodacTuHKu LaFs3:Gd sk
HEBUIIPOMIHIOIOYi B 00JACTI MOTVIMHAHHS CHUHTHISIINAHOI MOMICTHPOIBHOI Ma-
rpuni. CuekTpu JIOMIHECHEeHIHT TOJiCTUPOIbHIUX KOMIIO3UTIB 3 BKPAILIEHUMU
nanouactuakamu LaF3:Gd micTars nBi cMyru BUNPOMIHIOBAHHS 3 MAKCHMYMa-
Mu 6;m3bKo 350 i 420 HM, sKi BiAMOBIZAIOTH JIOMIHECIEHINI aKTHBATOPIB MOJIi-
cruposy n-tepdeniny ta POPOP 3 wacamu 3aracamus ~3 uc. [lokazano, 1o
OCHOBHHM MEXaHi3MOM BHHUKHEHHS CIMHTHUJISAIIN Y MOIICTUPOIHLHOMY KOMIIO3H-
Ti € eJIeKTPOHHUM, TOOTO 30y/I2KEHHS JTIOMiHECIIEHTHOI MOJIICTHPOIBHOI MATPHIT
BiIOYBAETHCS €IEKTPOHAMM, sIKi yTBOPIOIOThCs v HanouacTnakax LaFs:Gd min
BILJIMBOM HMOHI3YIOYOrO BUIIPOMIHIOBAHHS 3a MexaHizMoM (oroederTy.

KirrouoBi cioBa: mominecneniis, poroedekT, moaicTUPOJIbHIA KOMIIO3UT, Ha-
HOYACTUHKU

1 Bcryn

OuHuM 13 HiAXOAIB /10 CTBOPEHHSI HAHOKOMIIOBUTHMX CUMHTHJIALIMHMX IHOJIMEPHUX
MaTepiasliB € BUKOPUCTAHHS HEOPTAHIYHUX HAHOYACTUHOK K HAITOBHIOBAYA JTIOMiHECIICH-
THOI mosicTuposbHOT Marpuil [1-5]. Ile gae 3MOry CyTTEBO 301IBITHTH TIOMIMHAIOYY 371a-
THICTH KOMIIO3UTY 3aBAAKNA BKPAIJIEHNM HAHOYACTMHKAM 3 BETUKUM €(DEeKTUBHUM ATOM-
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HAM HOMepoM. HaHOKOMITO3UTHI COMHTHIAIINHI MaTepiaain 3 BKPAILIEHAMA HEOPTaHi THH-
MU HAHOYACTUHKAMHE JEMOHCTPYIOTh CYTTEBE (10 IBOX MOPsAKIB) 3pocTanHs e(PEeKTUBHO-
cri peecrpauil fionizyiouoro suupominiosanus [1,6]. Inenrudikosano moxiusl Tpu me-
XaHi3MU TIepEeHECEHHs MOTJTMHYTOl HAHOYACTUHKAMHU €HEPTil 10 TOJTiCTUPOTHLHOI MATPHIIL.
HanovacTrHKYM MOXKYTH MepeJaBaTh MOTJIMHYTY HUMU €HEPTilo HOHI3yI0UOro BUTTPOMIHIO-
BAHHS J0 TOJICTUPONLY UM HOTO aKTHBATOPIB BUIIPOMIHIOBAJBHIM KAHAJIOM 4Yepe3 Tepe-
norauHad#s [6, 7], 6e3BUNPOMIHIOBATILHUM KAHAJIOM 33 PE3OHAHCHUM MexaHizmowm [8, 9]
abo gepe3 30y/12KE€HHA MOTIMEPHOI MATPHUIl €JIEKTPOHAMH, AKi eMITyIOTh HAHOYACTUHKA
mix aiero fionizywodoro sunpominosanHs [10]. OcobanBo iKaBwil eeKTPOHHMIT MeXaHi3M
30yI2KEHHS TTOJIICTUPOIHHOL JTIOMIHECIIEHTHOI MATPHIIL, 38 SKOTO IIBYU KOS IO CTHPOIIb-
HOTO HAHOKOMITO3UTY € B HAHOCEKYHIHOMY smiama3oni. /s edeKTuBHOI PEHTTEHOIIOMI-
HECIIEHTII TAKOr0 HAHOKOMITO3UTY HEOOXiTHO BHKOPHCTOBYBATH BKPAILICHI y MOJIMEPHY
MAaTPHUITI0 HAHOIYACTUHKY 3 BEJTUKUM eheKTuBHNM aroMHHM HOMepoMm. LaFs 3 mowirmkoro
ragoainito Gd, nopsakoBuit aroMuuit HOMEp sKOro 64 € OfHUM i3 HEePCIEKTUBHUX MaTe-
piasiB 119 BUTOTOBJIEHHS HAHOYACTUHOK.

2 Meroau OTpUMaHHHA Ta JAOCJIIXKEHHS IMOJIMEepPHIX
HAaHOKOMIIO3UTIB

2.1. CuHTe3 HAaHOYACTHHOK Ta BU3HAYEHHS TXHHOT'O PO3Mipy

Hanouacrunku LaF5:Gd (5 Mou.%) cunresyBaiu Hu3bKOTEMIIEPATYPHUME XIMIYHUMHU
METO/IAMHU 33 Y9aCTIO cTabiii3aropa MIBHAKOCTI CHHTE3Y YACTUHOK, B POJIi SAKOI'O BHKO-
PUCTOBYBAJIN JIMMOHHY KUCJIOTY. Po3umn smMonHOI Kucaotn 2,0 MMOIEL HA 25 MJI BOIM
Heiirpasizysascs 3 gomomorow Boguaoro po3unny NH,4OH. Ilicis mboro m0 HBOrO a071a-
Basm Boguuit pozunn NH4OH (3,00 mmosb). Orpumany cymim Harpisamu mo 75-80°C
i mokpamnensro gomasanu posun# La(NOgz)s - 6H20 (1,2 mmomns) i GA(NOs)s - 6H20
(0,060 mmosb) B 2 Mut Bozu. Ilicsist 1bOro po3duH UPEKYyPCOPIB BUTPUMYBAJIM 33 TEMIIe-
parypu 75°C 3a HemepepBHOTO MOMIITYBAHHS 33 JOMOMOTO MATHITHOI Mirmmajku. st
OCa/PKEHHST YAaCTUHOK i3 PO3YMHY YACTKOBO BUIAPOBYBAJM BOMIY 10 OTPUMAHHS MaCTO-
MOMiOHOT KOHCUCTEHINI 1 J0IaBaji eTUIOBHH cuupT. BiZoKpeMIoBain HAHOIACTHHKA 3
Jgonomororo eaTpudyrysanis. OTpuMaHi TAKUM CIIOCOOOM HAHOYACTUHKH IIe Pa3 Mpo-
MHBAJIA B €TUJIOBOMY CIHPTi, cenapyBaiu neHrpudyryBanaaM ta cymuiad. s orpu-
MaHHsl HAHOYACTUHOK Olibinoro po3mipy ix mimgaBasu Bignasay na nosirpi mpo 800°C
TPOTATOM 2 TOJ.

Cepeagiit po3Mip OTPUMAHUX HAHOYACTUHOK OIIHIOBAJIX [UQPPAKIIHHUMEA METOJAMU
3a ¢popmynoro [Mepepa. Orinenwit po3mip MOWHO CHHTE30BAHNX HAHOYACTUHOK CTAHOBHUB
5 uHM, a Bignajgennx — 30 HM.

2.2. BUroroBJieHHS MOJICTUPOJIBHUX ILTIBOK.

Kommo3uTHi m1iBKY BUTOTOB/ISAIH 31 CTPYZKKH HOJICTHPOILHOIO CITUHTHISTOPA BUPO-
6uuursa Incruryry cuunrunsuiinux marepianis HAH Vkpainu (m. Xapkis), sika Micturh
y cobi opraniuni jrominecuenTai gomimku n-repdenin (akrusarop) ra POPOP (3minry-
Ba4 Crekrpa) y Kuibkocri 2 Bar.% ta 0,1 Bar.%, Bianosigno. CTpyKKy MOJICTHPOIBHOIO
cuuaTHIgTOpa po3untsiu B cymini CoHyCre + CCyy (auxnoperan + Terpaxiopmeran).
Micast po3uunenus mosicruposy u0 Hei goxasaau Hanodacruuku LaFs3-Gd (40 sar.%) i
nipgasanu il ynprpa3sByky norykaictio 150 Bt nporsarom 15 xB8. V miscyMKy orpuMmyBa-
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i 6e36apBHY MOBHICTIO IPO30PY CYCIEH3iI0 i TOCUTh PiBHOMIPpHHUI PO3IOILT HAHOYACTH-
HOK y cywmirmmi. [Iaa dbopMyBaHHS KOMIMO3UTHUX TITIBOK CYCTEH3iI0 HAHOCHUJIN KPATLIIMU
Ha nipeaMeTrHe cky0. [LTiBKy BUTpuMyBasIu mpoTsaroM 100 0 IiIJIKOBUTOTO BUTIAPOBYBAH-
HS pO3YMHHUKA. JLJI1 TFOMIiHECTIEHTHUX JOC/TiIZKEeHb BUKOPUCTOBYBAJIN 3PA3KH TIJIiBKOBUX
KOMTIO3UTIB miameTpoMm 10 MM Ta ToBIUHOIO 0,3 MM.

2.3. BumiproBaHHsI mapaMeTpiB PEHTT €HOJIIOMIHECIIEHIII].

BuwmiproBaHHS CHEKTPiB JIIOMiHECHEHIIT Ta KiIHETUKHW 3aracaHHs JIOMiHECHEHIIl 3a iM-
MyJIbCHOTO 30y/I’KEHHS PEHTTeHIBCHKAMM KBAHTAMM TPOBOJAUJIOCH HA YCTAHOBIN 3 BUKO-
pucranHsaM cBiTIOCHIbHEX MOHOXpoMaropis MJIP-12 ra MJIP-2. YcranoBka q03BOIsIA
NIPOBOJAUTH JIIOMiHECHEHTHO-KIHETUYHI BUMIPDIOBAHHS y CIEeKTpajabHOMY mgiamazoni 200-
800 M 3 wacosum inrepsasom 10 °-10 Sc. Anoama manpyra ma penrreniscbkmii TpyOIi
cranopmia U = 40 kB, cepenniit crpym — 10-600 MxA, TpuBasicrs immysnscy — 2 e [11].
Cepeist eHepris peHTreHIBCHKUX KBAHTIB CTaHOBMIA 23 KeB.

JocmizkeHHsa KiHETUKN 3aracaHHsa B HAHOCEKYHTHOMY i MIKDOCEKYHIHOMY Jialta30Hi
MIPOBO/IMJIOCH 3 BUKOPUCTAHHSM JIAMITH iCKPOBOT'O PO3PS/IY 3 TPUBAJIICTIO iIMITY/IHCa OJIA3b-
Ko 2 mc. Peecrparnis KiHeTHKY 3ifCHIOBAIACH CTATUCTUIHUM METOIOM JIKY OTUHUTHIX
doronis. JlocaimKyodn KiHETUKY CBITIHHS MiJTICEKYHIHOTO /ialta30oHy. 3a JzKepeso 30y-
JDKEHHS BUKOPUCTOBYBAJIU CBITJIONIONN 3 PI3HUMU JIOBXKUHAMU XBUJIb BUIIPOMIHIOBAHHS.
Vci BuMipioBaHHS TTPOBOAMIN 38 KiMHATHOI TeMIEpaTypH.

3 ExcnepuMeHT i 06roBOpeHHd

Cuekrpu JoMiHECHeHII] HeBiAIaJeHnX Ta BiANAJEHHX HAHOYACTHMHOK IIOKA3aHO HA
puc.l. ¥V cuekrpi sominecuenuii HaHO4acTUHOK i3 cepeanim posmipom 30 um (puc.l,a)
JIOMIHY€ CMYTa, JIIOMiHECTIeHTIiT ragominio mpu 312,2 HM, gKa BiANOBITa€ BUTPOMIHIOBATH-
HUM TI€pexXogam 6P7/2 —88, /2 [12]. TakoK TPOCTEXKYETHCS 3HAYHO MEHI IHTEHCHBHA
CMyTa BHIIPOMIHIOBAHHS, AKa BimoBigae mepexogam °Ps /2 —383, /2. CrexTp BumpoMminio-
BaHHS HAHOYACTUHOK PO3MIPOM 5 HM HO/iOHMIT, O/THAK ITOJIOKEHHS JIIOMIHECIIEHTHUX CMYT
HMOHIB ra IoJiHIIO0 Jemo 3MileHe B 001acTh OIIbIINX eHepriit, 30KpeMa, MAKCUMYM CMYTH
mominecrentii °Pr /5 —8S7 /5 3naxomurhes na 310,3 mm (puc.1,6).

Tak nanovyacruaku LaF3:Gd Bosioaiforh THIIOBOMO J1Jisi BULIPOMIHIOBaHHS MOHIB Iramo-
JIiHIIO PEHTTEeHOIIOMIHECTIEHITICI0, KA XapAKTEPU3YEThCA BY3bKOIO CMYTOI0 3 MAKCHMYMOM
npu 312 um (puc.1). Ockijibku cMyra BUNPOMIHIOBAHHS HOHIB TaOIHIIO € 3a MeKaMu
HOTJIMHAHHS MOJIICTUPOILHOI MATPUIL (Aepy, > 290 HM), TO UM YHEMOKJIUBJIIOETHCS [IEpe-
HeCeHHs eHepril BUIPOMIHIOBAJIbHUM (4Yepe3 IePerorMHaH s ) Y1 6e3BUIPOMIHIOBATILHUM
(32 IO1IOMOIOI0 PE30HAHCHOIO MEXaHI3MY) KaHAJIAMU Bl HAHOYACTUHOK 10 IIOJICTUPOIIb-
Hol Marpumi. OJHaK BUMPOMIHIOBAHHS JOMIIIKOBUX iOHIB rajoiiniio (~312 um) mobpe
Y3TOMKYETHCsT i3 OOMACTIO MOTJIMHAHHS AKTUBATOPA N-TepdEHLT Ta BOJOIIE TPUBAIUM
9acoM MicsIsicBiYeHHs MijicekyHaHOroO niamasony [13]. 3 orisay Ha Maly KOHIEHTDAIIO
akTuBaTOpa nosictuposy n-repdeniny (2 Bar.%) Ta masy miomly mikKy JIOMiHECHEHIHT
WOHIB rajIoJiHII0 IepeHeceHHs eHepril dyepe3 IepernoriMHAHHA YU 33 PE30OHAHCHUM Me-
xaHi3MoM Bij i0HIB rajosiniio Ha emeprerwuni cranu akrusaropa POPOP ougikyerbces
HE3HATHUM.

CrekTp pPeHTreHOJIOMIHECIEHIIT JIOMIHECIEHTHOIO MOJICTUPOILY 663 HAHOYACTUHOK
(puc. 2, kpuBa 1) Ta KoMmnosury BKpamieHumu HanodactTunkamu LaF3:Gd i3 cepennim
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Puc. 1: Cuekrpu penrrenomominecnennii HanodactTuaok LaF3:Gd i3 cepeanim posmipom 30 um
(a) Ta 5 um (6) npu 36ymxenni A — 180 um mpu T = 300 K

po3mipom 5 uM (KpuBa 2) MicTUTh ABi IUPOKi cMyru 3 MakcumyMamu Ha 350 Ta 420 HwM.
Cwmyra 3 makcuMmyMoM Ha 350 HM 3yMOBJI€HA JTIOMIHECIEHIIEI0 AKTUBATOPA MOJICTHPOILY
n-repdenis, a 420 um — gominecreniieo 3uinrysada cnekrpa POPOP. TurencuBnicTh
JIFOMIiHECIIEHIIIT MOJIICTUPOJIBHOTO KOMIIO3UTY 3 BKpamiennmu naunodacruakamu LaF3:Gd
(40 Bar.%) MOpIBHAHO 3 JIIOMIHECIEHIIEI0 MOJIICTUPONY 3 aKTUBaTOpamMu n-repdeHii Ta
POPOP 3pocrag 6imbine, Hik B 10 pasis.

Ha BizcyTHiCTh BUITPOMIHIOBAIFHOTO ¥ OE3BUMTPOMIHIOBAIHLHOTO IEPEHECEHHST €HEPTil
BiJT HAHOYACTUHKY JIO TOJIiCTUPOJTHLHOT MATPHIIL BKA3YIOTh YaCOBi MapaMeTpH CITWHTUJIS-
WiHUX IMIOyJIbCIB TOMMiCTUPOIBLHOrO KoMo3uty (puc.3). IosjicTuposbHuii KOMIO3UT 3
Brpameanmu Hanodactuakamu LaF3:Gd nemMoncTpye TinbKu MBUIKY KOMIIOHEHTY 3ara-
CaHH4 13 9aCOBOIO KOHCTAHTOIO J HC, MPUTAMAHHY BUIIPOMIHIOBAHHIO MOJIiCTUPOJIBLHOTO
CIMHTIJIATOPA. Y BUIAJKY IEPEHECEHHs eHeprii Bij ra o/Hiio 0 HOTICTHPOIBHOIO CIIHH-
THJIITOPA Y CHUHTUISIIHHOMY iMITysibel Masia 6u OyTH TPHUCYTHS iHTEHCHBHA CKJIA/IOBA
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1 - NONICTUPONBHWIA CLUHTUNATOP
2 - NonicTUPONbHUIA KOMMO3NT
3 HaHo4acTuHkamm LaFs:Gd
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Puc. 2: CrexTpn penTreHosoMinecteHii: 1 — mogiCTHPOIBHIN COMHTHIATOP; 2 — HOJICTHPOJIh-
Huil KOMno3uT i3 Bkpamennvu sanogacruakamu LaF3:Gd (40 sar.%). Tosmuna — 0,3 mm. Pos-
Mip HAHOYACTHHOK 5 HM

3 94aCOM 3aracaHHs B OKOJIL O MJIC.

Tax MexaHi3M CBiYeHHSI MOJICTUPOIHLHUX CIUHTHUIATOPIB i3 BKpANJIEHUMH HAHOYA-
cruakamu LaF3:Gd 3ymoBnenuii 36y/1KeHHAM TOTICTUPOTHHOI MATPUI €T€KTPOHAMH,
IO eMITYIOTh HAHOYACTUHKU i JI€I0 PEHTTEHIBCbKOrO BUITPOMIHIOBAHHSI.

Tax MexaHi3M CBiYeHHSI MOJICTUPOIHLHUX CIUHTHUIATOPIB i3 BKpAJEHUMH HAHOYA-
crunkamu LaFs:

Gd 3ymoBteHnit 30yMKEHHIM TOIICTHPOIHLHOI MATPHIN €JIEKTPOHAMU, IO eMiTyIOTh
HAHOYACTUHKH IiJT TI€I0 PEHTTEHIBCHhKOTO BUITPOMIHIOBAHHS.

Mexanizm 3abe3medye HAHOCEKYH/IHY IMBHIKOIIIO MOJTiCTUPOILHOIO CIUHTHIITOPA 3
Brparmmenumu Hanodactuakamu LaF3:Gd 3a onHOYACHOTO 3pOCTaHHST iHTEHCUBHOCTI BU-
MPOMIHIOBaHHS TLIIBKOBOIO KOMITO3WTY 3 BKparieHumu Hanodactuakamu LaF3:Gd mo-
PIBHSIHO 3 JTIOMiHECIIEHTHUM TOJIICTHPOJIAM Ha TOPAI0K. TOMY TEePCIEeKTUBHUM BUTTISIIAE
CTBOPEHHsI KOMIIO3UTIB, HamoBHeHuX HanouactTuakamu LaF3:Gd.

Bucuosknu

VY cnekrpi mominectenmii Hanodactuaok LaF3:Gd i3 cepemmim po3mipom 30 HM m0-
MiHy€ By3bKa CMyTa JIIOMiHECIeHTIii fHOoHiB rajominio npu 312,2 HM 3 miBmmpWHOIO 1 HM,
AKa BiJnoBizae sumpomimoBaabauM nepexomam 9Py /2 —88, /2- 31 3MEHIIEHHAM PO3MIpY
HAHOYACTUHOK JI0 5 HM IHTEHCUBHICTb CMYTHU JIIOMiHECIHeHIil HOHIB Ia/IOJiHII0 CYyTTEBO
3MEHIILYEThCsT, 0cOOIMBO B 0bJtacTi 30Ha-30HHUX Hepexodis. Lle nae miacraBu po3risaaru
nanodactuakn LaF3:Gd (a = 5 HM) K HeBUIPOMiHIOIOU B 00JaCTi TOTIMHAHHS CIMH-
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Puc. 3: Kpwsi 3aracanfsi peHTTeHOIIOMIHECTICHTIII: &) JIOMIHECTIEHTHUH TIOIICTAPOJT, 6) MOJiCTH-
posbHUH KOMIIO3UT i3 BKparutenumu Hanodactuakamu LaF3:Gd.

TUJIAIIAHOL ITOJICTUPOJIBHOT MATPHUII.

CrekTpu JIOMIHECHEHIT TOTICTUPOIBLHOI MATPHUIN 3 OPraHIYHUME AKTUBATOPAMU N-
repdenin ra POPOP rta monicrupoibHuX KOMIO3UTIB 3 BKPAILIEHUMEU HAHOYACTUHKAMHE
LaF3:Gd mictars asi cMmyrn BuUmpOMiHIOBaHHS 3 MakcumMymamu 6san3bko 350 1 420 uwm,
SKI BiAMOBITAIOTH JTIOMIHECIEHIT aKTHBATOPIB momicTuposy n-tepdeniny ta POPOP.
Beenenns 40 Bar.% nanouactunok LaF3:Gd y nonictuposnby MaTpuiio 3011bIinye iHTeH-
CHBHICTH 11 JIOMIiHECIEHITil MOPIBHAHO 3 MOMICTUPOJBHUM CIMHTHIATOPOM 0Oe3 HaHOUa-
CTHHOK Ha MOPsI0K. KimeTnka 3aracaHmst JTIOMIHECIEHITl KOMIIO3UTIB XapaKTePU3YETHCA
KOHCTAHTOIO 3aracaHHs 3 HC, KA BJIACTHBA /I HOJICTHPOJBHOIO CHUHTUJIATOPA 6e3
HaHOYACTUHOK. HagBHICTH TIOMIHECIIEHTHOTO Bi/ITYKY HAHOKOMTIO3UTHUX CIIMHTUISATOPIB
3 BkpamiennMu Hanodactuakamu LaF3:Gd miarBepaxkye, 10 OCHOBHUM MEXaHI3MOM BH-
HUKHEHHsI CIUHTHUIAIN y HUX € 30yIKeHHsT JTIOMiHECIIEHTHOI MOTiCTHPOIHHOI MATPHII
eJIeKTPOHAMU, fKi yTBOPIOIOThCs y HanodactuHkax LaFs:Gd mix BrmumBom foHizyrogoro
BHUIIPOMIHIOBAHHS 33 MeXaHi3MoM (oroedeKTy i MaloTh JOCTATHBO €Heprii, mob BuiTh
3a IX Mexi i 30yauTH JIIOMIHECIEHIHIO TOTICTUPOIBFHOT MATPHIII.
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Luminescence of polymer composites with embedded LaF;:Gd
nanoparticles
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The luminescence properties of polymeric films based on polystyrene matrix with
embedded LaF3:Gd nanoparticles were studied. In the luminescence spectra of
LaF3:Gd nanoparticles with anaverage size of 30 nm the domination of narrow
emission band of gadolinium ions with maximum at 312.2 nm corresponding
to 6P7/2 —>8$7/2 emission transition and half width of ~1 nm was revealed.
The intensity of gadolinium luminescence significantly decreases with decreasi-
ng nanoparticle size to 5 nm. This gives the reasons to consider the small si-
ze LaF3:Gd nanoparticles as non-radiative particles in the absorption range of
the scintillation polystyrene matrix. In the luminescence spectra of polystyrene
matrix with organic activators n-terfenyl and POPOP and in polystyrene
composites with embedded LaF3:Gd nanoparticles two emission bands with
maximums at 350 and 420 nm, that correspond to luminescence of polystyrene
activators n-terfenyl and POPOP are observed. The emission intensity on
polymeric composite with 40 wt.% embedded LaF3:Gd nanoparticles increases
by approximately an order compared the emission intensity of polystyrene sci-
ntillator without any embedded nanoparticles. The luminescence decay time
constant of composites is estimated as 3 ns, which is typical for polystyrene sci-
ntillator without inorganic nanoparticles. The presence of luminescence response
for nanocomposite scintillators with embedded LaF3:Gd nanoparticles confi-
rms that the main mechanism of scintillations in them is the excitation of the
luminescent polystyrene matrix by electrons. The electrons are emitted from
LaF3:Gd nanoparticles under ionization radiation due to photoelectric effect
mechanism and have enough energy to escape the nanoparticle volume with the
consequent excitation of luminescence of the polystyrene matrix.

Key words: luminescence, photoelectric effect, polystyrene composite,
nanoparticles
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JIfoMUHeCIHeHIIU TTOJUMEPHBIX KOMIIO3UTOB ¢ BKPalJeHHBIMU
wanodacrunamu LaF3:Gd

T. M. Jemkus!, JI. 1. Byasik!, T. C. Maursbrii!,
A. T. 2Kpimkosuua!, M. B. Tauyk?, B. B. Bucrosckuii!,
A. C. BosomunoBckuii!

I JIveosckuti navuonarvmuii ynusepcumem umenu Heana Ppanxo
ya. Kupuana u Mepodus 8, 79005 Jlveos, Yrpauna
e-mail: tmdemkiv@gmail.com

2 Hayuonarvnwidi secomernuneckud ynueepcumem Yxpaunol
ya. Tenepana Qynpunxu, 103, 79057 JIveos, Yrpauna

UccnenoBana JTIOMUHECIIEHIINY TIJIEHOYHBIX KOMIIO3UTOB HA OCHOBE IOJIMCTH-
poJsibHOI MaTpuilpl ¢ BKpameHHbiMu Hanodacruinamu LaF3:Gd. Ycranosieno,
4qro crekrp Jromunectennun Hanodacrun LaFs:Gd comepxkur yskyio mosiocy
npu 312,2 HM ¢ TOIYMIUPUHONR ~1 HM, COOTBETCTBYIOIIEH HM3JIydalONINM Iepe-
xomam 5P /2 -85, /2 B MOHAX TaJIOIMHNS, YTO JAeT OCHOBAHUSA PACCMaTPUBATH
nanouactunnl LaF3:Gd kak mHeusaydaromnye B 0071aCTH MOTJIOIMIEHUS] CIIAHTUILIISI-
[IHOHHOM TOJUCTUPOILHON MaTpuiibl. CHEKTPhI JTIOMUHECIIEHITMH TOJTACTUPOIb-
HBIX KOMIIO3UTOB C BKpallieHHbiMU HaHo4dacTuuamu LaF3:Gd conepzkar age 1o-
JIOCHI U3JIyUYeHUS ¢ MakcuMyMamMu okoy10 350 n 420 HM, KOTOPBIE COOTBETCTBYIOT
JIIOMWHECIIEHIINY aKTUBATOPOB mojucTuposa n-repdenmita u POPOP ¢ Bpeme-
Hamu 3aryxanus ~3 HC. [lokazaHo, 9TO OCHOBHBIM MEXAHU3MOM BO3HUKHOBE-
HUAS CIUHTAJUISANAN B MOJUCTHPOJIHHOM KOMIIO3UTE €CTh JJIEKTPOHHBIN, TO €CTh
BO30OY2K/I€HUS JIIOMUHECIIEHTHON IIOJUCTUPOJIBLHON MATPHUIIBI IIPOUCXOIUAT C IIO-
MOIIBIO 3JEKTPOHOB, BO3HWKaOmNX B Hanodactumax LaFs3:Gd mon Bamsiamem
VOHU3MPYIOIIEro U3JIydeHus Mo Mexauu3my ¢porodddexra.

KuroueBble cjoBa: TIOMUHECIEHIHS, POTOIDMEKT, TOTUCTHPOIHHBIH KOMIIO-
3UT, HAHOYACTUIIHI



