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Memoodamu ghomonrominecyenyii ma onmMuUYHO20 NOSAUHAHHS OOCTIONCEHO eheKmu, 3yMOBNeH]
BUCOKOOO3HUM ONPOMIHEHHSIM MOHOKpucmaniynux 3paskie mempabopamy nimito (ThJI), necosanozo
MaHeaHom ma cpionom. Busgneno 3MiHy 3aps0o6020 CMAaHy IOHI8 MaHeaHy ma cpiOa 6 ONPOMIHEHUX
spaskax. Jins TEJT:MN nepesapsoocyeanns 30iiicnioembea 3a cxemoro: MnZ* 22eies_,\n3* 4 o 3
HACIYNHOIO TIOKANI3AYIEI0 eNeKMPOHIE 6 nacmkax a6o sc Mne* PO _y 4 ningea — Mn®,

JInsa THJT: Ag cnocmepizanocs sionosnenns ionie Ag 3a cxemoro: Ag™ P s Ag® + dipra, 3
HACMYNHUM YMBOPEHHAM HAHOKAACmepis nAg° y npoyeci padiayitiHo CMUMYIbO8aHOi Oug)ysii.
3apeccmposani cnekmpanvio po30inbhi chekmpu mepmocmumynvosanoi niominecyenyii (TJI) i
ecmanosneno, wo ionu M ma AQ" € eunpomimosanvhumu pexombinayiinumu yenmpamu 6
npoyeci TJI.

Beryn

TerpabopaTu IiTito0, JIETOBaHI I0HAMH MEPEXiTHUX Ta PiIKO3EMEIHHUX METAIIB, BIIOMI K
noJipyHKIIOHATBHI Matepianu: (HOTONIOMIHOGOPH, PEHTTEHOIIOMIHO(GOPH, CIMHTHISATOPH
tomo. Ilpore HaMOUIBII BaXJIKMBUM HANpPSIMKOM IXHBOI'O 3aCTOCYBAaHHS € JIO3UMETPIs
PCHTICHIBCLKOTO, raMMma- Ta HEWTPOHHOTro BHUMpOMiHIOBaHb [1]. TkaHMHOEKBIBaJCHTHICTh
ThJI-maTepiasliB 3yMOBIIIOE€ IXHE YCHIIIHE BHUKOPHCTAaHHS B MEPCOHANBHIM Ta KIIHIYHIN
JIO3UMETpii, 30KpeMa B pajioTepamii, mo 0a3yeTbCs HA METOIUIIl TEPMOCTUMYIHOBAHOT
mominecuenuii. Ilepearamu TBJI-momiHogopiB € TakoX IXHA BHCOKa pajiamiiiHa
CTabLIBHICTb Ta TIHIAHICTH 030BOT 3a71EKHOCT] B IHpoKoMy iHTepsai 103 (10°-10% I'p).

B 1ux 3actocyBaHHSIX CHHTE30BaH1 JIETOBaH1 TeTpabopaTH B3a€EMOJIIIOTh 3 PISHUMH TUIIAMU
10HI3yI0UOTO BUIPOMIiHIOBaHHS. € MiICTaBM OYIKYBaTH, IO ONPOMIHEHHS BIUIMBATHME Ha
3apsOBUI CTaH JIETYIOUMX JOMINIOK (Y4epe3 Mpolec OKHCICHHS—BIIHOBICHHS), a TaKOX Ha
cran kpuctaniyHoi rparku TBJI (uuisixom yTBOpeHHS HOBHX TOYKOBUX JE€(EKTIB, IIEHTPIB
3a0apBiCHHS» TOIIO). TOMYy BHBYEHHS 3MiH 3apsJ0BOrO CTaHy JICTYIOUYHMX JOMIIIOK B
moHokpuctanax ThJI B pe3ynbrarti Ail i0HI3yI0UOTO BUIIPOMIHIOBAHHS € BaXJIMBUM, IIPOTE , HA
HAaIlly IYMKY, HEAOCTaTHbO JOCTIKEHUM.

VY Hamux mnomepenHix poOoTax JeTanbHO JOCHIIPKEHI 3a JOMNOMOIOK CHEKTpPalbHUX
METOJUK MOHOKpHcTaniuHi Ta ckiaonoxioHi ThJI, nerosani Cu, Eu, Mn ta Ag, i oTpumani
NEPEeKOHJIMBI JOKa3M TOTo, MO iXHi JIIOMIHECIEHTHI, TOOTO eKCIUTyaTaliiiHi XapaKTepHUCTUKH
BU3HAYAIOTHCS 3apsIOBUM CTAaHOM Ta CTPYKTypHOIO Momudikamiero TBJI martpumi [2-5].
3o0kpema, y poOoTi [2] BuBYABCS BIUIMB [-BUMPOMIHIOBaHHS (IMITYJIbCH TPHCKOPSHUX
erekTpoHiB B inTepBani 103 10°~10° I'p) Ha HOTOTIOMIHECIIGHTHI Ta ONTHYHI XapAKTEPHCTHKHA
moHokpuctaniB ThJI, neroBanux ioHamu Mini Ta eBpomito. [li3Hime aBTtopu poOir [6, 7]
BHSIBWUIM 3MiHy 3apsgoBoro crany Mn?*— Mn** y monokpucrami YAIO3:Mn, 3ymoBieny
10HI3aIli€10 B pe3yabTaTi Jii raMMa-BUIIPOMIHIOBAHHS.

JUis  po3yMiHHA MeEXaHi3MY TEpPMOCTHMYJIbOBAHOI JIIOMIHECLEHIi BaXKJIMBO 3HATH
3aps/I0BUM CTaH JIETYIOUUX JOMIIIOK Y HONEPEeIHbO OMPOMIHEHUX 3pa3Kkax. ¥ LbOMY BHUIAJKY
HOBITHSA METOJMKA CIHEKTpalbHO-po3aAinbHOI  (3-BumipHOi) TJI-cnekrpockormii 103BoJIsIE
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OTpUMaTH iH(OPMALIi0 PO MPUPOIY Ta 3apsAAOBUN CTaH JIOMiHECHEHTHHUX LeHTpiB B TJI-
IpoIleci, OCKUIbKH, B HI OJHOYACHO PEECTPYETHCS 3aleXHICTh iHTeHcHBHOCTI TJI sK Bif
TeMIepaTypH, Tak 1 BiJl JOBXHHU XBUJII.

Otrxe, MeToro naHoi pobotu Oyno: 1) BuBYEHHS 3apsmoBoro craHy ioHiB Mn ta AgQ y
MOHOKpHCTAJIaX Mij Ai€l0 10HI3YI0YOTO BUIIPOMIHIOBAHHS METOJaMH (DOTOIIOMIHECLIEHIIT Ta
ONTHYHOTO TIOTJIMHAHHS, 2) JOCHI/DKEHHS MPUPOAM Ta 3apsIOBOrO CTaHy LEHTPIB
BUIIPOMIHIOBAHHS METOJIOM TEPMOCTHUMYJIbOBAHOI JIIOMIHECHUEHIII 3 BHUKOPHCTAHHSIM
CHeKTpasibHO-po31u1bHOT TJI cnekTpockomii.

3pa3ku Ta METOAUKH BUMIPIOBAHHS

MonokpucTtanu HeneroBaHoro i yeroaHoro Ag a6o Mn TBJI BupomyBaiu MeToa0M
Yoxpanbsckoro. [lerani cuHTe3y MOHOKPHUCTANIB Ta BUTOTOBJICHHS 3pPa3KiB JUIA CHEKTPAIbHUX
JOCIIKCHb HaBeJIeHO B po0oTi [5]. JocmimkyBaHi 3pa3ku nepes OnpoMiHEHHSIM BiNaTOBaIN
npotsrom 30 xB nipu 575 K Ha noBiTpi.

Onpominenns 3ificarosamn go3amu 1,0-10° I'p i 1,2:10° I'p ua niniitHoMy nprckoproBadi
LINAC immynbcamu MPHCKOPEHHUX eNeKTpoHIiB (3 eHepriero 4 MeB, TpuBaiictio 2,6 MKc, Ta
no3oto 1 I'p B immynsei). Crnekrpu ¢doromominecuennii (OJI) peecrpyBaim 3a 10MoMOTORO
cnekrpomerpa  Hitachi  F-4500, a cmektpu onrtuydoro mnommHanas —(OI) -
cnektpodoromerpom JASCO V-550 B.

CrnexTpaibHO-pO3UTBbHI  CHEKTpH  TepMoitoMminecteHii  (3-Bumipai  cnektpu  TJI)
3apeecTpoBaHl Ha JabOpaTOpHIM YCTaHOBII BIJJLTY MaTepialo3HABCTBA YHIBEPCUTETY
M. Minas.

ExcnepumeHnTanbHi pe3yJbTaTH Ta iX 00roBOpeHHs

Monokpucraiu TBJ Mn. Ha puc.16 HaBeneHo cnekTpu 30y/DKEHHS 1
BunpoMintoBanHss ®JI 3paska TBJI:Mn. Cnekrp BunpomintoBanus (30ymkenHs npu A = 410
HM) CKJIQJIA€THCS 3 MIMPOKOT MOHOCMYTH 3 MakcuMymoM npu A=608 HM, sika Moxe OyTH
BiJTHECEHA JI0 TIEPEXOy 4Tlg(4G)—)6Alg(68) iora Mn%*. CriekTpaibHe monoxeHHs Ta i Gpopma
NPAaKTUYHO HE BIAPI3HAIOTHCA BiJ HEONPOMIHEHOIO 3pa3ka, ajieé IHTEHCHBHICTh 3HAYHO
smenmrena (puc. 1a), MO 3yMOBIEHO MEHIOK KimbkicTio ionis Mn?* B ompomineHoMy

3pa3KoBi.
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Puc. 1. Cnexrpu ®JI HeonmpomiHeHOTo 1 onpomineHoro MoHokpucramiB ThJI:Mn. 1ailé —
CHEeKTpH 30y/KEeHHS 1 eMicii HEeOmpOMIHEHHX 3pa3KiB; 2a* 1 2 6* — chekTpu
36y/DKeHHS 1 eMicii 3pa3kiB, ompomineHux 103010 1,2-10% T'p.

VY cnektpi 30ymxenHs @®JI ompomiHeHOro 3pa3ka BHUSBICHO CYTTEBI BIAMIHHOCTI Yy
MOPIBHSAHHI 31 CHEKTPOM HEONPOMIHEHOTO 3pa3ka. Y CIEKTpi MPUCYTHS IHTEHCHBHA CMyra B
inrepBani 205-250 HM Ha BigMiHY Bij THIIOBOI ciado iHTeHcuBHOT d-d cmyru nipu A = 250 HMm,
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sKa CIOCTEPIraeThCsi 1 y HEONMPOMIHEHOMY 3pa3Ky. XapaKTepHO, IO Il CMyra B CHEKTpi
30y/keHHsT  ompoMiHeHoro MoHokpuctana TBJI:Mn nemo moxibna g0  cmekTpy
HeornpoMmiHeHoro ckia TBJI:Mn. [lany cMyry MM THOB’S3yeMO 31 CIIEKTPOM I€pEHECEHHS
sapsiny (CIT3) ioma Mn®* [5]. 3 MM TPHIYIIEHHAM y3rODKYIOTBCS i 3MiHH 3a0apBICHHS —
BUXIiIHI 3pa3ku MoHOoKpuctana TBJI:Mn (mpo3sopi i 66363.pBH1) CTAlOTh MICJIA OMPOMIHEHHS
yepBoHO-(ioneroBuMu. Take 3k 3a0apBieHHA MarOThb 1 BUXiOHI 3pasku ckiaa THJI:Mn.
AHanoTiYHUNA KOJdip 3pa3kiB (GochaTHOro CKiIa, JIETOBAHOI'O MAHTAHOM, IO MICTHJIM 10HU
Mn**, criocrepiranu asropu [8].

Ha puc.2a naBegeno cnektpu OIl HEompomiHEHOTO 1 ONPOMIHEHOTO 3pa3KiB
moHokpuctasnia TBJI:Mn; puc. 2 6 mictute nudepenuiiiai cnektpu OIl. Bumgno, mo micus
OINPOMIHEHHS 3 SBISIOTHCS HOBI cMyrd B Y@ Ta AeKijbKa — y BUIAUMINA TUISHIN criekTpa (mpu
365, 480 ta 620 um). Cmyra B YO aumsanii (mpu A = 231 uM) mae Bci o3Haku CII3 O—Mn*,
10 J00pe Y3roJUKYEThCS 31 CIIEKTPOM 30Y/DKEHHS onpoMiHeHoro 3paska (puc. 1 6). OTxe, B
onpomirenomy Mouokpuctai TBJI:Mn oxpim ionis Mn?* BusiBieni takox iorn Mn®*, Tozi six
y BEXIZHOMY 3pasKy € Tinbku iomn Mn®*
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Puc. 2. BrutuB onpominennst Ha OII 3paska TBJI:Mn. 2(a): nHeonpomiHeHu#t 3pa3ok — 1;
onpominennii go3o10 1,0-10° I'p — 2; ompominennii gozoo 1,2-10* T'p. — 3; 2(6):
mudepeHIiiiH] CIeKTpH OMpoMiHeHHX 3paskiB: mosoro 1,0-10° I'p — 2; mosomw
1,210 I'p. - 3.

Takum unnHOoM, oTpuMmani MerogoM DJI ta OIl maHi cBimyaTh MPO 3MIHY 3apsIOBOTO

CTaHy MaHTaHy B pe3y/ibTari mii ompominens. Bimmoenenns Mn*—>Mn® manoitmosipre,
OCKUTBKH Yy BHXIIHHX HeompoMiHeHHX MoHOkpuctamax TBJI:Mn Bigcyrni iomm Mn**
OueBuaHO, nepe3apsAIKeHHS I0HIB MaHTaHy MOKe BiI0yBaTHUCS 32 CXEMOIO:

Mn2+ OIPOMiHEHHS SN Mn3+ +e (1)
3 HACTYITHOIO JIOKAJIi3alli€l0 eJIEKTPOHIB Ha MacTKaX, a0o X 31 3aXOMJICHHSIM JIPKU 33 CXEMOIO
Mn2+ OLPOMiHEHHS 5+ ;[ipKa N Mn3+ (2)

3rigHO 3 UMM cXeMaMH B orpoMiHeHux 3pa3kax B TBJI:Mn 3’sBusitoTbes ioHH Mn3+,
KUIBKICTh SKUX € (YHKILi€0 MornuHyToi mo3u. Ilpomec € 3BOpOTHIM: Mmicisi HarpiBaHHS
OTIPOMIHEHHUX 3pa3KiB BOHU 3HEOAPBIIOIOTHCS.

Monokpucraiu TBJI:Ag. ChekrtpanbHe TOJOXEHHA Ta (QopMa  CHEKTpa
BunpominroBanHs ®JI 3paska micis onpomineHHs (MoHocmyra mpu A = 280 HM) aHaJOTi4HI
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JUIS BUXIJHOTO Ta OMPOMIHEHOTO 3pa3kiB. BoaHodac crmocrepiramacs MeBHAa TEHACHIIIA IO

3MEHIIeHHA IHTeHCHBHOCTI cMyrd PJI 31 3pocTaHHSAM 103U OMPOMIHEHHS, L0, OYEBHJIHO,

MOB’S3aHO 31 3MEHIIEHHAM KOHLEHTpalii ioHiB Ag’, BimOBiZalbHMX 3a CMYry

BurnpominroBaHHs pu A = 280 um (puc. 3). Panime [4] Mu nosicHuim 1m0 cMyry B criektpi OJI
. o . . + 9 10

SIK BHYTPIIIHBO-IIEHTPOBHIA Tiepexin iona Ag” 4d°5s —4d™.

Puc. 3. 3anexHnicts eMiciitHoro crekrpa ®JI
MOHOKpHUCTaIa TBJI:Ag BiJI

z 600 onpoMinenus. CylinbHa JiHiA —
g HEONPOMIHEHUH 3Pa30K, MyHKTUPHA
T 400 JMiHIA —  ONPOMIHEHUH 103010
5 1,0-10% I'p; IITPUX-TTyHKTHPHA
£ 200 JiHII—  ONPOMIHEHHH 10300
- 1,2:10° T'p.

210 270 300 330 360
7., HM

Brnue onpominenHst sicHo BusiBisBcs B crekrpax OIl monokpucranis ThJI:Ag. Ha
puc. 4 maBeaeHo crektpu OIl onpoMiHeHNX Ta HEONPOMIHEHUX 3pa3KiB (4a) Ta TU(EpeHIiiTHI
crextpu (46). Bumno, mo okpim cmyru OIT iona Ag® (A = 205 HM) 3 SBIS€THCS HOBA MIUPOKA
iHTeHcMBHa cmyra Ha paumgHui 380-400 um. YV aiteparypi ms cmyra BigoMa sSK CMyra
miasMonHoro pesonancy (CITP) maHokiactepi BimHoBieHHX ioHiB Ag’. 3asHauMMo, IO
CMyTa IJa3MOHHOTO MOTJMHAaHHA HaHokiactepiB B ThJI Ag moBHicTIO 3racae micis Bigmany
npotsirom 30 xB ripu 573 K.

Panimie mroo cMyry BUSBWIM Mij 4ac iMITyJabCHOTO pamionizy po3umny AQCIO, [9]. B
MOJIANIBLIOMY, YTBOPEHHS HAaHOYAaCTOYOK AJ iHKOPIOPOBAaHUX B OKCHAAX KPEMHIIO, TUTAHy Ta
UPKOHIIO Ta ananoriuny cmyry CIIP coctepiranu B cepii po6ir [10,11].

Ockinpku Uit cpibila HE XapakTepHUM 3apsanoBuil craH, Outbiiuii 3a +1, To y
moHokpuctani TBJI:Ag 3miHa 3apsaoBoro crady ioHiB Ag’ BHACHIZIOK OHPOMIHEHHS MOKE
3I1MCHIOBATHUCS TUIBKH 3@ TAKOIO CXEMOIO.

Ag+ 0HpOMiHeHH}I_> Ago + ;[ipKa
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Puc. 4. Biu onpominenHst Ha crektp OIl monokpuctana TBJI:AQ. a — HeonmpoMiHEHHH
3pa3ok — 1; ompoMiHEeHHIA 03010 1,0-10° I'p — 2; onpomiHeHM#t 103010 1,2-10* I'p-3;
6 — mubepeHIiiini CrieKTpH OmpoMiHeHHX 3paskiB: go3of0 1,0-10° T'p — 2; mo3010
1,2:10*Tp - 3.
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OTxe, onpoMiHEeHH MOHOKpUcTaniuHuX 3paskiB THJI:Ag 3ymoBioe BiqHOBICHHS 10HIB AQ.
Jlns 3paska THJI:Ag, BHAcIIOK 3HauHO GiTbmoro posmipy iona cpiéna (1,42 A nns Ag™ npotu
1,06 A ana Li*) xapakrepHe noKaJbHE CIIOTBOPEHHS KPHMCTlIidHOT TIpaTKH, a TaKOXK
PO3MIlIeHHS PUHANMHI YaCTHHM 10HIB cpibiia HE B MO3UIISIX 10HIB JiTiI0, a y MDKBY3/ax. Lli
0COOJIMBOCTI CTBOPIOIOTH CIPUATIUBIMII yMOBU Aiisi nu¢ys3ii ioniB Ag B 3pa3kax TBJI:Ag nix
niero onpomiHeHHs. B mporeci panianiiiHo-ctuMynboBaHoi audys3ii atomiB AJ yTBOPIOIOTHCS
acortiari Ty NAG’. Yepes neBHHiT IPOMIKOK Yacy AEsKi 3 HEX CATalOTh HAHOPO3MIpIB.

CrnieKTpajibHO-PO3LNIbHI CIEKTPH TePMOJIIOMiHecHeii
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Puc. 5. Cnexrpansno-po3ainmsauii TJI-cnextp Monokpuctana TBJI: Mn.

Ha puc. 5 mogano cnexrpanbHo-po3nuibHuil TJI-cmextp MoHokpuctaima TBJI: Mn.
AHalni3 pHCYHKIB CBIIYMTH MNpPO NPUCYTHICTH ABOX TJI MIKiB TEepMOBHUCBIYYBaHHS IpHU
temneparypax 80 ta 230 °C BignosigHo. Tepmoemicis st 000X MiKIB CIIOCTEPIra€Tbes MPU
onmHiii 1 Tik xe momkuHi xBwii (~ 600 HM). [loBHe cmiBmamiHHS CIEKTpa TepMOEMIcii 3i
cnektpoM ¢oromominecteniii ThJI: Mn ogHO3HAYHO CBITYHTH, IO 10HU Mn?* BIJIIOBIAAIOTH
3a TJI BunpomintoBanHs [5].

Takox 3apeecTpoBaHUil crekTpanbHO- po3auibHUil TJI-cnekTp MoHOokpuctana TBJIL:
Ag. B npomy Bunasaky TepmMoeMicis, sika crocrepiraerses npu 280 HM, 1 HOBHICTIO CHIBMIAa€E 3
¢doroemicieto 3pazka TBJI:AQ, cBimuuth, mo TJI BUIPOMiIHIOBAaHHS 3YMOBIEHO JIETYIOUOIO
foMimKoro — iorom Ag* .

OtpuMaHi JnaHi J[alOTh MIICTaBH BBAXATH, L0 CaMe IOHH Mn?" ta Ag1+, o0epyThb
6e3nocepennto ydacte B TJI mporneci B poiii pekombiHamiiHux neHtpiB. Takum unnom, TJI
emiciiiHi mporecu 3a ydacTio MoHokpuctanie TBJI: Mn ta TBJI: Ag mMoxyrs OyTu monaHi
cxemamu 1 ta 2, BinmoBigHO.

Mn2+ 0HpoMiH€HH$I_>Mn3+ +e ﬂw_) (Mn2+)* — Mn2+ + hv (1)
Agh ompoviteniit_y A0 4 siipica MIPEIEL_ (AGH)X 5 AgT + hy, (2)

7ie 3HaYKOM * 1o3HaueHi 30y KeH1 CTaHu 10HiB.

Bucnosxu

1. Meromamu ¢OTOTIOMIHECIEHLII Ta ONTHYHOrO HMOTJIMHAHHS BHSABJICHO 3MiHY 3apsOOBOr0 CTaHY
iOHIB MaHrany Ta cpiOna B MoHOKpucraiax terpadopary iitiro (TBJI) mix niero ioHi3yro4oro
BUITPOMIHIOBaHHSI.
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2.

Hns TBJI:Mn nepe3apsamkeHHs 31iHCHIOETHCS 38 CXEMaMHu:

Mn2+ OHQOMiHeHH;I_>Mn3+ te
13 IOJANIBLIIOIO JIOKATI3ALIEI0 eJIEKTPOHIB B MACTKaX, a00 13 3aXOIICHHAM JIPKH:
Mn2+ OIPOMiHEHHS >+ ;[ipKa N Mn3+.
s Bunanky TBJI: Ag cioctepiranoch BiTHOBIEHH 10HIB AQ 3a CXeMOIO:
Ag+ 0HpOMiHeHH5{_> AgO + ;[ipKa

3 TIOJANBIIAM YTBOPEHHsM HaHoknactepis NAG’ y nporeci pamiamiifHo-CTHMYIE0BaHOT
mdy3ii.

CrieKTpallbHO-PO3UTbHI CIEKTPH TEPMOCTHMYIILOBAHO1 IFOMIHECIIEHITIi CB1[4aTh, 0 10HH
Mn?* ta Ag* € pexomGinartiitanmu rieaTpamu B poreci TJI.

Jlirepatypa

1.

2.

10.

11.

Prokic M. Lithium sorate solid TL detectors // Radiat. Measurements. — 2001. — V. 33. —
P. 393-396.

Ignatovych M., Holovey V., Watterich A. et al. UV and electron radiation—induced
luminescence of Cu— and Eu—doped lithium tetraborates // Radiat. Phys. Chem. — 2003. —
V.67.-P.587-591.

Ignatovych M., Holovey V., Watterich A., et al. Luminescence characteristics of Cu and
Eu—doped Li,B4O7 // Radiat. Measurements. — 2004.-V. 38. — P. 567-570.

Ignatovych M., Holovey V., Vidoczy T. et al. Spectroscopy of Cu— and Ag—doped single
crystal and glassy lithium tetraborate: luminescence, optical absorption and ESR study //
Functional Materials. — 2005. — V. 12. — P. 313-316.

IrmaroBuy M.B. @otontoMiHECHIeHIlI Ta ONTUYHE MOTJIMHAHHS MOHOKPHUCTANIB 1 CKJa
Terpabopary JiTil0, JeroBaHoro ioHamu cpibna Ta Manrany // Xumus, Quzuka u
texHoJsiorus nosepxuHoctu. — 2009. — Beim. 15.- C. 272-277.

Ya. Zhydachevskii, A. Durygin, A. Suchocki et al. Radiation and thermally induced effects
in YAIO3;:Mn crystals // J. Luminescence. — 2004. — V. 109. — P. 39-49

Ya. Zhydachevskii, A. Suchocki, D. Sugak et al. Optical observation of the recharging
process of manganese ions in YAIO3;:Mn crystals under radiation and thermal treatment //
J. Phys. Condens. Matter. — 2006. — V. 18. — P. 6389-5403.

Reinsfeld R., Kisilev A., Jorgensen C.K., Luminescence of manganese(ll) in 24 phosphate
glasses // Chem. Phys. Letters. —1984.-V. 111. — P. 19-24.

Ershov B.G., Janata E., Henglein A.. Growth of silver particles in aqueous solutions //
J. Phys. Chem. -1993. — V. 97. —P. 339-343.

Kpunosa I'., €Epemenko I'., CwmipnoBa H., ®oToxiMiuHa TreHepallisi HAHOPO3MIPHHUX
4acTHHOK cpibna B Me3onopuctux SiO; rutiBkax // dizuka i ximis tBepa. Tina — 2006. — T.
7, Ne 1. — C. 50-55.

Ag nanoparticles deposited onto silica, titania and zirconia mesoporous films synthesized
by sol-gel template method / G.V.Krylova, Yu.l. Gnatyuk, N.P. Smirnova,
A.M. Eremenko, V.M. Gunko // J. Sol-Gel Sci. Technol. — 2009. — V. 50. — P. 216-228.

151



3APAJOBOE COCTOAHUE HOHOB MAPI'AHIIA U CEPEBPA
B MOHOKPUCTAJUIAX JIETHPOBAHHOI'O TETPABOPATA
JIMTUA: BIUAHUE NOHU3UPYIOIIEI'O NU3JTYYEHUSA

1 2
M. UrnaroBuu -, A. Kesemen

1 . .
Hnucmumym xumuu nosepxnocmu um. A.A. Yyiiko Hayuonanvhoii akademuu Hayk YKpauHul,
va. I'enepana Haymosa, 17, Kues, 03164, Vipauna
2HHcmumym uzomonos AH Benepuu, n.a. 17, byoanewm 1525, Benepus

Memodamu gomontomunecyenyuy U ONMUYECKO20 NO2NOWEHUS UCCTe008anbl  Ipghexmul,
BbI36AHHBLE BLICOKOOOZHBIM U3TYYeHUeM MOHOKpucmauios mempabopama aumusi (TBJI), necuposanmuix
Mn u Ag. Obnapysicero usmenerue 3apa006020 cocmosnus uonos Mn u Ag 6 obnyuennvix obpasyax.
Jins TEJT:MN nepesapsioka ocywjecmensemes no cxeme: Mn?* 2204 _Mn3* + o ¢ nocedyrowei
NOKanu3ayuell S1eKmponoe 8 NOGYWIKAX ULl Jice ¢ 3axeamom Obipku: Mn?* 22 ee s 4 opipca — Mn**,
JIna TBJT:AQ na6nodanocs eoccmanosienue uonos AQ no cxeme: Ag™ 2 3Ag° + Owvipka, u
obpasosanue nanoxnacmepos NAQ’. Hzmepenv: cnexmpanvho-paspewennvle cnexmpur TJ1 u nokasano,
umo uonvr Mn** u AQ* sensiromes usnyuarouwumu pexombunayuonnvimu yenmpamu  npoyecce TJI.

OXIDATION STATE OF SILVER AND MANGANESE IONES
IN DOPED SINGLE CRYSTALS OF LITHIUM
TETRABORATE: EFFECT OF IRRADIATION

M. Ignatovych® and A. Kelemen?

Chuiko Institute of Surface Chemistry, National Academy of Sciences of Ukraine,
17 General Naumov Str. Kyiv, 03164, Ukraine
?Institute of Isotopes, AS Hungary, Budapest, box. 77, Budapest 1525, Hungary

Changes in the oxidation state of silver and manganese doped single crystal lithium tetraborate
(LTB) induced by high-dose irradiation were monitored by photoluminescence and optical absorption
spectroscopy. For LTB:Mn, a recharging was revealed of Mn according to schemes Mn?* ™ »Mn** + ¢
or Mn** — + hole — Mn**. In the case of LTB:Ag, the reducing of Ag* to Ag® with following creation
of nAg® nanoparticlies was observed. Spectrally-resolved TL spectra evidenced that Mn** and Ag* ions

were the recombination emitting centres.
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