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[IApyBaTUX KPHUCTAJIB
AHI30TPOITHMM  XapakTepoM  XIMIYHMX  3B’S3KIB
BUBYAIOTHCS  JOCUTh IHTEHCHBHO. Lle 3ymoBieHO
NEepCIEeKTHBaMH 1X TPAaKTUYHOTO BHKOPHCTaHHS SIK
TOMIHO(OPIB, Y COMHTHIAMIMHNX CHUCTEMaX peecTpamii
10HI3YIOUOTO BHIIPOMIHIOBAaHHS, SIK CEPEHOBUINA JUIS
ontuyHoro 3anmcy iHdopmanii. Kpucramun kaamiit
HoaMay 3 JOMIIIKOI KYNpyMy BioMi sik (POTOXpOMHI
Mmatepianmu [1-4]. Jlomimka Kynpymy B TajoreHinax
KaJMII0 € OJIHI€I0 3 HAMOUIbII MOMIMPEHHX 1 1CTOTHO
BIUIMBA€E Ha ONTHYHI, JIIOMIHECHEHTHI 1 ()OTOENEKTPUYHI
BiIacTHBOCTI. PaHimie, B OCHOBHOMY, JOCIIIDKYBaJHCh
kpucramu Cdl,, aktuBoBani 3 pozunny Cul, CuCI, CuO i
Cu,S [1-3].

VY naniii poOoTi 3 METOI0 OAEpXKaHHS JOJATKOBUX
BiJOMOCTEH PO MPHUPOIY IICHTPA CBIYCHHS 1 3aXOIUICHHS
IOCITIIKEH] JIFOMIHECIIEHTHI XapaKTEePUCTUKHI
HeneroBannx 1 jerosanux Cul, monokpuctami Cdl,.
Kynpym nuitoqun B ximekocti 0,05 Mon.% nomasanu 1o
Cdl,, perenbHO TepeMilllyBaiy i CHHTE3YBAU MPSIMUAM

Brnactusocri 3 CHJIBHO

OJTHOTEMIIEPATYPHUM METOIOM. Kpucramu
BUPOIIYBAJIUCS MeToaoM bpimkmena-Ctokbaprepa y
BaKYyMOBAaHMX  KBAapLOBUX  aMIyiax. Meroauka

BUPOIIYBaHHS aHAJOTIYHA HaBeJCHIH B podoti [5].
[IpoBeaeHi PEHTIEHOCTPYKTYPHI JOCIIKSHHS TOKa3aIHn,

IO BHUPOIIECHI MOHOKpHUCTaNU Hanexamu 1o 4H-
MOJITHITHOT MOIU(IKAITii.
Meronuka OCHIDKEHHS JIFOMIHECIIEHTHUX

BJIACTUBOCTEH KPHUCTATIB aHAJIOTIYHA [0 OIMCAHOI Y
pobori [6].

Criextp BHUIpOMiHIOBaHHS MoHOKpucTama Cdl,,
nerosanoro 0,05 mon.% Cul, mokazanmii Ha puc. 1. I[Ipu
temriepatypi 85 K cmekrp momiHecueHuii  1poro
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KpHCTajla y BUMAAKYy 30yIDKEHHS pEHTTCHIBCHKHUMHU
KBaHTaMH XapaKTEPU3YETHCS HEEJIEMEHTAPHOIO CMYTOIO
3 MaKCUMYMOM B 061acTti 580 HM i CXOIMHKOIO B 00JIacTi
495-540 am (kpuBa 1). Pentrenomrominecuenmis (PJI)
KaaMiit Hoqumy 3 HOMIIIKOIO Cu®' cunpHO racuTHCA npu
HarpiBaHHI KpucTtama 1 mpu Temmeparypi 295K
MPaKTUYHO He crocrepiraeTscs. [lpm 30ymKeHHI B
obnacTi BnacHoro nmoriauHaHHS Nj-nmazepoM (A = 331 HM)
el Matepianm XapakTepu3yeTbes OLTpII e(heKTUBHOIO
JIFOMIHECIICHITI €0, HIK npu PEHTTCHIBCHKOMY
36yI[)KeHHi1. [Ipu oMy B crieKTpi (OTOTFOMIHECHCHIIIT
(®JI) mpu 85 K BUABISFOTBCA Ti %K OCOOIMBOCTI, IO Y
cnektpi PJI (auB. xpuBi 1 i 2 Ha puc. 1): MakcCUMyM Tipu
580 am Ta cxoamuaka mpu 490-550 am. Ilpm kiMHaATHIH
temmnepatypi ®JI monokpucranis Cdl,, neroBanux Cul,,
TaKOXX CHJIBHO TOTallleHa, a crekTpaibHuil ckman OJI
MPEJICTABJICHUN BIIHOCHO IHTCHCHBHOIO CMYIOKO 3
MakcUMyMoM Tpu 690 HM 1 ciabkow CcMyromo 3
MakcuMyMoM 1pu 520 uM (kpuBa 3).

Cnextp PJI neakruBoBanoro Cdl, mpu 85K B
obmacti  410-800 HM  mpeAcTaBICHHWH  IIMPOKOIO
HEEJIEMEHTAPHOK CMYIOK 3 MakCUMyMoM Ipu 550 HM
(puc. 2, xpusa 1). ITogiObHa cMyra BUIIPOMiHIOBAHHS IIPH
il TeMmmepaTrypi BHUSBIAETbCS BHACIIIOK 30YIKEHHS
kpucrana Nj-mazepoMm (puc.2, KpuBa 2): MaKCHUMyM
crioctepiraetbess Takox mpu 550 HM. JlromiHECTIeHITisS
Cdl, Takok CHJIBHO raCHThLCS MPH HArPiBaHHI 3paska Bix
85 no 295 K. Ilpu kimuathiii Temneparypi cnekrp OJI
L[LOTO KpHCTaJla XapaKTePU3y€eThCsl CMYTOIO 3

*H_II/IpI/IHa urinuHY npu gociimpkerHi PJI cranoBmia
0,7 MM, a ®JI - 0,4 Mmm.
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Puc. 1. Crnexrpansauii po3nonin PJI npu 85 K (1), ®JI npu 85 K (2) ta 295 K (3) monokpucranis Cdl,,
neroBanux 0,05 moi1.% Cul,.
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Puc. 2. Crnexrpansauii posnoain PJI npu 85 K (1), ®JI npu 85 (2) Ta 295 K (3) monokpucrainis Cdl,.

MakcuMyMoM Tpu 690 HM 1 cxoanHKOIO B 0b6macti 500-
590 um (puc. 2, kpusa 3).

Kinetuni  KpWBI  PO3rOpSHHSA 1  3aracaHHs
cramionapHoi ®JI i PJI mpu 85K xpucrama Cdl,:
0,05 mon.% Cul, HaBeneni Ha puc. 3 (s A =595 Hm).
Sk BunHO (puc. 3, kpusa 1), PJI matepiany posropsieTses
MPaKTUYHO Oe3iHepIIHHO. ITicas JIOCSITHEHHS
CTalliOHAPHOTO 3HAYCHHS ii IHTCHCUBHICTH Maibke He
3MIHIOETHCSI. BUKITIOYEHHsT 30y/DKEHHS TPUBOAUTH [0
piskoro ocnabneHHs iHTeHCHBHOCTI PJI mo BHXimHOTO
HYJbOBOT'O 3HAYCHHSL.

VY Bunajky JiazepHOro 30yDKEHHsS! CBIUEHHS 3pa3ka
Cdl,: 0,05momn% Cul, y cmy3i 595HM Takox
PO3ropseEThEs 1 3aracae OesinepiiiHo. ITicas JoCsSrHeHHS
MaKCHMaJIbHOTO 3HaueHHsi uyepe3 40 ¢ crocrepiraerbest
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cnan ©JI mpubmmsuao wa 20% (puc. 3, xpusa 2).

Kpucran Cdl,:Cul, sik npu peHTreHiBCbKOMY, TaK i
IIpH J1a3epHOMY 30yDKEHHSAX XapaKTepU3yeThCs CIabKuM
3aracaHHAM CBITJIOCYMH. Ha KPHUBHX
TepMocTuMyJIboBaHoi JroMinecuenuii (TCJI) BusBnenuit
mik npu 107-108 Ky Bumaaky peHTIeHiBCHKOTO
30ymkenns ta 105-107 K mpu nasepHomy 30ymKeHHI
(puc. 4, xpusi 1 i 2). Kpusa TCJI  HemeroBaHoro
MoHokpuctana Cdl, xapakrepusyerbcs ITiKaMH Ha
MOPSAOK OiMBIIOi IHTEHCHBHOCTI 3 MaKCHMyMaMH IIpH
118 ta 111K mnpm peHTreHiBCBKOMY 1 Jla3epHOMY
30y/KeHHsAX  BignoBigHo (puc.4, kpuBi 3 1 4).
Makcumym nipu 107 K B [7] NOSICHIOETCSL 3BIIBHEHHSM
HEpIBHOBOXHHUX HOCIIB 3apsily 3 pIBHIB MPHIUIIAHHS,
3yMOBJIEHHX aTOMapHUM Cd’ (iHTEHCHBHICTH LbOIO



JlrominecuenTHi BnactuBocti MoHokpucTaiie Cdl,...
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Puc. 3. Kinernuni xpusi @JI (1) ta PJI (2) mpu 295 K monokpuctaniB Cdl,, meroanux 0,05 momn.% Cul,
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Puc. 4. Kpusi TCJI npu peHTreniBcbkoMy Ta j1azepHoMy 30ymkenHsx (T = 85 K) nerosanux 0,05m01.% Cul,
(xpusi 1, 2) Ta HeneroBanux MmoHokpuctaiiB Cdl, (kpusi 3, 4).

MaKCUMyMy 3pOCTajla TpU BBEICHHI B MOHOKPHCTAI
aTOMapHOTO  KaJMil0 Ta IHIOIMX  MeTamiB). I3
CIIBCTABIICHHS KPHUBHX TEMIICPATYpPHOI  3aJIE)KHOCTI
momidecteHmii i TCJI BummBae, mo pizke ociabieHHS
inteacuBHOocTi PJI 1 @DJI BuHsABIAETBCE B 00NAcCTi
TeMIepaTyp, ae cnoctepiraerbes MmakcumyM TCIL.

I3 anamizy niteparypHux ganux [1] 1 pe3ynbraTiB
JOCTIMKCHHST CIICKTPIB BHIIPOMIHIOBAHHS KPHCTAIIIB
Cdl,:Cul, i Cdl, BumimBae, 1m0 NPHA BiXHOCHO
HeBeiaukoMmy Bwmicti gomimiku  Cul, mnpu  HuU3bKIH
TeMIepaTypi B KaaMmiil HWOIWAI BHSBISIOTHCS TI K
0cOOJIMBOCTI, IO M y CHEKTpax BHUIPOMIHIOBAHb
CdI,:Cul i Cdl,:CuCl. VY criekTpax BHIIPOMIHIOBAHHS ITUX
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MaTepialliB TaKOX JIOMIHYIOTh HEECIIEMEHTapHI CMYTH 3
MakcUMyMoM Omm3bko 575 HM [1]. CBiueHHS B 1HX
CMyrax MOKHAa IIPUIHCATH aHIOHHUM EKCHTOHaM,
JIOKAJTI30BaHUM Ha HoHax Cu®, M0 3aMilal0Th HOHH
Cd** B peryJsipHi KpuUCTaNiyHil Tpatii. BiaMiHEAM 115
kpucraga Cdl,, neropanoro Cul,, € Te, mo B
CHEKTPAIbHOMY CKJIAJi CBIYEHHS HE  BHSBIIIOTHCS
OUTBII OBrOXBHIIBOBI CMYTH 3 MakCUMyMOM B 00JacTi
775-780 um, mo npunucyioThes B Cdl,:Cul i Cdl,:CuCl
MIXKBY3JI0BUM aToMaM Kynpymy Cu![1].
I[lpn  kiMHaTHIH  Temmeparypi
monokpuctaniBa  Cdl,:Cul, momiOHwmiA
HeneroBaHnx MoHokpuctamie  Cdl,

cnektp  DJI
cnektpy @JI
3 ommimy Ha
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pe3ynsTatu podit [8,9] BUIpOMiHIOBaHHS IIMX KPUCTATIB
y cmy3i 680-690 HM MoOXHa NPUIHCATH CKIATHAM
LEHTpaM, 0 MICTATh MIXKBY3JIOBI aToMu Kajamilo Cd!.

BunpomiHtoBaHHS 3 MakcUMyMoM B oOuacti 490-520 HM,
BIACTHBE Ui JOCKOHAIMX 1  CTEXIOMETPUYHHX
KpHCTaJIiB, MOXKHA NPUIHMCATH Je(eKTaM, XapaKTepHUM
JUIL  MaTpulli, 1 BUIPOMIHIOBAJbHIA pexoMOiHamii
neHtpiB (V, +¢ ) [9]. Lentpu v, yrBoprotothes B Cdl,
MIpH 3aXOIUICHHI AIpKM aHiOHaAMH MOONHM3y KaTiOHHOL
BakaHCii. |HTEHCHBHICTh BHUIIPOMIHIOBaHHS B cMy3i 490-
520 um nocnabioerbest npu akruBanii Cdl, 3 po3miaBy
HEBEJIMKOI0 KUIBKICTIO MeTanmiyHoro kamMmito [1,2]. V
cuiibHO JieroBanux kpucranax Cdl,:Cd cBiueHHs B cMy3i
680-690 HM roramieHe i BUSBIISETHCS BUIIPOMIHIOBaHHS 3
MakcUMyMoM B o6iacti 570-590 Hwm.

3 jaHMX, MpeCTaBIEHUX Ha pHUC. 3, MOXKHA 3po0UTH
BHCHOBOK, IO (OTOXIMiUHI peakiii B MOHOKpHCTalax
Cdl,, neroBanux 0,05 mon.% Cul, mpu 85 K y Bumagky
PEHTTEHIBCHKOTO OTIPOMIHEHHS MPaKTUIHO HE
mpoTikatoTe. Cman IHTCGHCHBHOCTI JIFOMiHECIICHIII B
MpoIieci OMpoMiHEHHS 3pa3kiB Np-JlazepoM Moxe OyTH
BHUKJIMKAaHUH BIUIMBOM HPOIYKTiB (HOTOXIMIYHOI peakmii
Ha BUITPOMIHIOBaJIBbHI TIporiecH [1,2].

I3 cykymHOCTI OTpHMaHHX pe3yJbTaTiB 1 Pe3yJIbTaTIB

poborn [l] BummBae, MmO, SK B JOCIIIKEHOMY
(horoxpoMHOMy Marepiaii, Tak 1 B Marepianiax Cdl,:CuCl
i Cdl,:Cul, gis GOTOAKTHBHOTO CBiTJIa PUBOAUTH 10
. . R f
po3majy CBITIOYYTIMBUX KOMIUICKCB {[ Cu? .. |- [Cu,]" }

. R .
3 YTBOPCHHSM LEHTPiB THIYy V,[Cu . ] 1 Cuf.

YTBOpeHi mpoaykTH (PoTOMi3y € MaCTKaMH HOCI{B 3apsiry
i IeHTpaMu Oe3BUIIPOMIHIOBAIBHOI peKOMOIHAIII.

BusBneni miku Ha kpuBux TCJI mocmimkeHHX
KpHucTaiiB crioctepiranucs Takox y kpucraini Cdl,:Cul i
Cdl,:CuCl. 3 ornsimy Ha pe3yibraTu po0it [1,8,9] MmoxHa
MpUITyCTUTH, O Burisa kpuBux TCJI mano 3ainexuTsh
BiJl aKTUBAIlil KaTIOHHOIO JOMIIIKOI0, a B OUTBIIIH Mipi
BiJl C€HOCOOy BHUPOILIYBaHHS KpUCTala 1 HasBHOCTI
aHIOHHOT JOMIIIIKH.
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The researches of radiation spectra of Cul,-doped and pure Cdl, single crystals are performed at X-ray and laser
excitations.

692



