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Tlomamo pesyabraTin moC/iokKeHD JIOMiHeCIIeHTHIX BaacTuBocTeil Kpuctaais RbCaCls mpu 36y-
IKEHHI CHHXPOTPOHHUM BUIIPOMIHIOBaHHAM B ofaacTi 5-40eB. lawul JroMiHecIeHTHOI CIEKTPO-
CKOIT I ATBEPIKYIOTh €eKCUTOHHY IPUPOLY BJIACHOTO CBIYEHHA ITUX KPUCTAJIB. 3allpoHoHOBaHA
IHTEPIpeTAII OCOBIUBOCTEN CTPYKTY P CIIEKTPIB 30y /1K€ HHS JTIOMIHECIIEHIII, o 3a1ficCHeHa 3 BU-
KOPHUCTaHHIM JaHUX Ipo HaBa1 skeHY eHe preTuany 3oHHY cxemy RbCaCls Ta Tpaauimiiim MexaHi sMu
pelakcalii BUCOKOEHEPreTHUHUX 36y AKeHb y TBEPAMX Tilax (HeNpy skHe poscisHHs oToerek-
TpouiB, O se—mpoliec, 6e3BUNPOMIHIOBaIBHU po3nlal Ha dedeKTax).

KiarouoBi cioBa: mioMiHECHEHINS aBTOMOKAII30BaAaHNX €KCHUTOHIB, CIEKTPHU 30y I KeHHS JIOMI-

HeCIeHII1, POTOHHE ITOMHO JKE HHHSI.

PACS numbers: 78.55.Fv

I. BCTYII

[ornuHaHHA BUCOKOEHEPTETUUHOTO PEHTTE€HIBCHKOTO
UM y—-KBaHTa KPHUCTAIaMU TPUBOIUTH MO TIOSBU BeJIU-
KOTO YNCIa ONTUYHUX POTOHIB, IO € pe3yabTaToM Ha-
raTOCTYIEHEBOTO IIPOIecy pedaakcalni abo 3K CBOEP1IHOTO
PO3MIHY OKPEMOTO BUCOKOEHEPTETUUHOTO 30y NKEHHS Ha
6araTo HU3BKOEHEPTETUUHNX eleMEeHTAPDHNX 30y I3HEHD.
Enementapruit akt Takoro mporecy, To6ToO cTBOpeHHS
JIBOX KBAHTIB OTITMYHOT'O BUIPOMIHIOBAHHS OTHUM (POTO-
HoM 3 BY®—-obractu criekTpa, Ha3Baan POTOHHIM II0-
mHOskenHsM [1]. Tleil mporiec XapaKTepusyeThesi HasB-
HICTIO TIEBHUX [MOPOTOBUX €HEPTIH, MPU SKUX ¥ CIIEKTPaX
30y MKEHHSA JTIOMIHECIIEHIN] CIOCTEPITAEThCS CTYMHYA-
cTe HApPOCTAHHS CBITIOBUXOLY, TOMI SIK TIPW 1HIIAX
€HepT1sX 3M1Ha IHTeHCMBHOC TH J IOM1HE CIIEHITI BUP a ;e Ha,
3HauHO caabire (quB. MOKAUKN [2-4]).

Crin 3a3HaYUTH, MO0 BUBYEHHST MPOIEciB pOTOHHOTO
TIOMHOKeHHSI y TBEPANX TlAaX Mae, KpiM QpyHIaMeH-
TaABHOTO, Ile U CyTO MpUKJIajHE CHpAMYBaHHA. BoHo
OB’ si3aHe HacaMIepen 3 PO3POOKOIO HOBOTO TOKOJIIHHSA
JTOMIHOOPIB LI NIPpUIAIB, y SKNX HeobX1IHa Bl3yari-
sarisi BY ®—BunpomiHIOBaHHS MTa3MHU 1HEPTHUX Ta3lB,
a caMe TMJIa3MOBUX IWCIIeRHUX manenxeii ta 6e3pryT-
HIX JTIOMIHECIIEHTHUX mikepena cBiTia. Mexamism ¢o-
TOHHOTO TIOMHO KEHHS PO3TASHYTO AK OAWH 13 HAWIpU-
JATHIIMX Aas 301AbIIeHHS KBAHTOBOTO BUXOIY TAKUX
aoMirodopis [5]. 3 orasigy Ha e HOCHIIFKCHHS CIeK-
TPiB 36y IHEeHHS JTIOMIHECIICHIT1 KPUCTAMIB Y HIMPOKOMY
CIIEKTPAIbHOMY MIANA30Hl, MOpsAD 3 1HPOPMAIIED PO
0COBIMBOCTI pesaKcaliil e1eKTPpOHHNX 30y IKeHDb Y TBEP-
JUX TiAaX, JaloTh 3MOTY 3MICHIOBATH MOITYK HOBUX Ma-
TepisiaiB, TPUIATHUX I BUKOPUCTAHHSA B POJI1 MATPUIIH
anst BY ®—nromirodopis.

Sk onuH 3 TIEpCMEKTUBHUX KIACIB TAKUX CHOAYK PO3-
DJISTHY TO KPUCTAAW OKUCHUX Ta TaJdO0lTHUX TEPOBCKITIB.
HocmimHeHHA oCcTaHHIX POKIB TMOKa3yIOTh, IO B IINX

CIIONYKAX peani3yoTbcs pisHl MeXaHI3MU 30y IiHeHHS
JIOMIIIKOBOI JIIOMIHECIIEHITI1: BHY TPIITHBOIIEHTPOBMIT, €K-
cuToHHUll Ta pexkoMGinamiiauil [6—9]. Hewonasuo 6yio
MMOKA3aHO, 10 eKCUTOHHNI MeXaH13M 30y IKEHHS € Iy yHe
epeKTUBHUM y KpHCTAJTaX XJTOPUCTUX TEPOBCKITIB 3
JOMINIKAMU Tepiio, TO #K BUSICHEHHST OCODJIMBOCTENR pe-
JaKcallll BIACHIX eTeKTPOHHUX 30yIKeHD y YNCTHUX
KpHCTaJdaX CTAHOBUTH OCOOIMBUI IHTEpEC.

Y mit pobori HaBedeHO PE3YAbLTATH JOCTIIHEHD
JIoMIHecTIeHTHUX BaacTuBocteit kpuctana RbCaCls mpu
30y MHEHH] CMHXPOTPOHHUM BHIIPOMIHIOBaHHSIM BY O—
obaractu ciekrpa (5-40eB). 3actocyBaHHA CHHXPOTPOH-
HOTO BUIPOMIHIOBAHHSA MJsA €KCIIEPUMEHTIB y IIBOMY
CIIEKTPAJbHOMY 1HTEPBAJ1 Ja€ 3MOTY CEIEeKTUBHO CTBO-
pIOBaATH JIWIE TeBHI TUIN eJleMeHTapHUX 30y IKeHD 1 €
eeKTUBHIM METOJAOM JOCIIHKEHHA 1X peTaKcallil.

II. METOOVNKA OOCJIIOMKEHD

Momnokpuctaazun RbCaCls 6yau BupoieHi MeTomoM
bpimsimena 3 eKBIMOASPHUX CYMIilell MOHOKpUCTAIIYU-
HOTO XJjopuay pybimiio Ta Kaablio. BumiproBaHHs
JIOMIHECIIEHTHUX XapaKTePUCTUK KPUCTAIIB OyaI0 TIpo-
Bemero Ha craHmil SUPERLUMI B I'amMOyp3bkift cuH-
xporponHiii naboparopii HASYLAB (Tambypr, Himeu-
uypHa). BUNpOMiHIOBaHHA BiJ CHHXPOTPOHHOTO JI3He-
pela CHOpPSMOBYBAJU Ha KPUCTAJ UYepe3 JBOMETPO-
Bl BAKyyMHUI MOHOXPOMATOP HOPMAJBHOTO TIaTIHHS
(cekTpaabHa mwHpuHa BuxigHol miamEn ~ 0.2HM).
Peectparmiio moMiHecIieHIni 3paska, MO KpIIUBCS Ha
TpUMaYl TeJT16BOr0 KplocTara, 3IHCHIOBAIN 3a JO0TIOMO-
roio poronomHuokyBaua R2059 uepes BropuHHMIT MOHO-
xpomaTop BM 50. Ananis criekTpaabHO—KIHE THYHUX T1a-
paMeTpiB BUITPOMIHIOBAHHSA 3I1HICHIOBAIN 3a JOTTOMOTOIO
METOANKN CIIEKTPOCKOINI 3 YaCOBUM PO3I11EHHAM.
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III. CTIEKTPU JIFOMIHECIIEHLIII TA
KIHETHUKA IIICJACBIUYEHHI

Bracuy arominecrienmiio kpucrtanis RbCaCls  mo-
CAIMKyBaJN paHillle 3 BUKOPUCTAHHSIM IMIIYJIbBCHOTO
pertreriBebkoro maepeaa [10]. Byao mnokasamo, 1o
cMyTra JIOMIHECIeHINI 3 MakcumymoMm 2.65eB  mpnm
TeMIlepaTypl 3PILIKEHOTO a30Ty Ma€ CKIATHY KiHe-
THKY MiCAACBIUeHHA 3 KOPOTKOIO (R4 HC) Ta JOBroIo
(>1MKc) CcKIAJOBOIO, MO 3YMOBJIEHI BHITPOMIHIOBAJ b-
HUM pPO3MaJ0M HE3MIMEHOTO aBTOMIOKAJ130BAHOTO €K -
tona (AJIE) tuny (Vi + e~ ). Ha puc. 1 HapeneHi crek-
Tpu aioMminectien il kpuctara RbCaCls, omepxani mpu
30y mEeHHl B obnacTi pyHIAMEHTaIbLHOTO TTOTIMHAHHS
(hl/ = 10.0eB). Sk BUIHO 3 HaBemeHUX MAHUX, CIEKTP
atomibectenmii npu 9 K Mae rayciBcbKnit KOHTYD 3 Mak-
cuMyMoM B OKodal 2.7eB 1 mBmmpunaowo ~ 0.6eB,; mo
KOPeaoTh 3 momepentiMu pesyabratamu [10]. Saysa-
FUMO, 10 TTApaMeTPH CTIIEKTPa BUIIPOMIHIOBAHHS € 1/I€H-
THUHUM TIpH 30y JpKeHHI K B 0DacTi eKeuToHHOTO (7.5-
9eB), rak i pyHIAMEHTAIBHOTO TOTJI MHAHHS.
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E, eB

Puc. 1. Cnexrp atominecrienmi kpucrana RbCaCls mpn
36y nsxerni doronamu 3 eHepriero hy = 10.0 eB (T = 9 K).
Ha BcTaBmi — xpuBa KiHe THMKM IcCaAcBiYeHHsS cMyTn 2.7 eB

KpuBa KiHeTHWKM TiCASCBIUEHHS I1l€l CMYTH BU-
MpOMIHIOBAHHS 300paskeHa Ha BCTaBIl g0 puc. 1.
SAx 1 mpu penrreniBcbkomMy 30y IiKeHHI, 1HTEHCUBHICTD
CBIUEHHs CITAfa€ 3a CKIATHUM 3aKOHOM, OIHAK, SK 1
B TOMEPETHROMY BUIAIKY, MOMKHA BUMIIUTH IBUIKY
(r = 4.5Hc) Ta moBiABHY ckaagoBl. Tpupaticth mTOB-
roi KOMIIOHEHTH MiCASCBIUEHHST BAyKKO pO3paxyBaTh 3
3aJ0BIABHOIO TOUHICTIO B CHIY amapaTypHUX ocobIu-
BOCTell METOIWKN BUMIPIOBaHB, MOKHA 3POBUTH JIUIIe
OINIHKY, 3T1IHO 3 AKOIO IIsT BeINUNHA € JOCTEMEHHO 6115
woto, amix 107°% ¢. Omep xaHi cekTpalbHl Ta KiHeTHYHI
mapaMeTpu BiacHOl dioMiHecteH kpuctaia RbCaClg
B 3aTalbHOMY JODPe KOpeatoTh 13 pe3yIbTaTaMu peH-
TTeHOMIOMIHECIIEHTHIX JTOCHALIMEHD 1 I ATBEP IHKY IOTh
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[OIIEPEHIO IHTEPIIPETALIO ILOTO BUIPOMIHIOBAHHS SIK
cBluenust AJIE.

IV. CIIEKTPU BBY,Z[}KEHHJE[“BJIACHO'I'
JJIOMIHECIIEHIIII

Hadmpuamumosinia iHdopMalisi ¢TOCOBHO 0cobIMBO-
cTell penaKcallll BHCOKOEHEPTETUYHHX 30yIieHbL Ha
eTami, MO Tepeaye 1X BHUIPOMIHIOBAILHOMY PO3Tamy,
Moske OYTH oIepikaHa 3 aHaldl3y cHeKTpa 30y IiHeHHs
aroMmiectientiii. Ha itoro cTpyKTypy BlINBa€e 3HAUHE Ul
c10 PaKTOPIB, cepe AKNX Hallcy TTeBIIMMI € Takl. [lep-
i — 1le 3HauYeHHsT KoedlIleHTa ToTANHAHHI, 10 BI-
3Havae ITUOUHY TIPOHMKHEHH (POTOHIB, BLA AKOL CBOEIO
Yeproio 3ajeiHITh CINBBIIHOIEHHS HMOBIpHOCTER 151
Ge3BUMPOMIHIOBATBHOTO Ta BUIPOMIHIOBAIBHOTO pO3-
najy BUCOKOEHEPTeTUUHNX 30y mkeHb. Tak, 31 1HO 3 MO-
gennto aucpy3HOTO HAOIVMMKEHHs, SIKIIO TIUOWHA IIpOo-
HUKHEeHHA KBaHTIB d € OLIbIIoK, aHi;k edeKTUBHA
JOBsMHA Ipy3il YTBOPEHNX €KCUTOHIB YN eJTeKTPOH-
JIpKOBUX map [), To TaKl TepBUHHI 30YI;KeHHS Iepe-
BajKHO PO3MAJAIOTHCS HIISXOM BUIIPOMIHIOBAIBHOI pe-
kombinamii [11]. Y nporunesstomy pumaznky (d < D)
3HAYHO 3POCTA€ MMOBIPHICTD 6€3BUIIPOMIHIOBAILHOL pe-
JaKcallll BHACTIZOK MITpalll Ta Iepemadl eHepTil 10
noBepxHl. JificHo, edpekTnBHa moBsMHa TUhy31l BlIb-
HITX HOCIIB 3apsay, cTBopeHnx BY ®—BunpomiHIOBaAHHIM,
cranoBuTh opsaaky 10-100um. Boarnouac raubura mpo-
HUKHEHHsS KBAHTIB 3 eHEPTi€lo, MO BlAMOBIIAE MaKCIMY-
MOBI CMYTU €KCUTOHHOTO TIOTITUHAHHSA, 3MEHIITY €ThCS 10
10 uM. OueBuaHO, IO B ILOMY BUIMAKY 3HAUHA YaCTUHA
eleMeHTapHNX 30y IKeHb peKOMOIHye Oe3BUIIPOMIHIO-
BaJbHO O1Js1 TIOBEPXHI KpHcTalda, He HAf0Ul BRIAILY Yy
CBIUEHHS.

JdpyruMm TpUHIUTOBUM (aKTOPOM, SIKWl deTepMi-
Hy€ 3aralbHl TeHIEHINl 3MIH Y CIeKTpaX 30y IiHeHHs
JIOMIHECHEHINI, € e(peKTUBHICTE POPMYBAHHS eJIeMeH-
TapHUX 30yIiHeHDb y PI3HUX eJTeKTPOHHNX 0DOJOHKAX
KpUcTaga. 3 UM TPAMO TIOB s3aHa TOsiBa TOPOTiB ¢o-
TOHHOTO MOMHO JKeHHS TIPU €HepTisiX, IO KPaTHI MeBHUM
XapaKTepHUM MapaMeTpaM eHEePreTHUYHOI CTPYKTYpH
(Eq4, E.,). Pospisuaiors nBa MeXaHI3MH (POTOHHOTO IIO-
MHOKeHHA, BUKJINKaHL (1) HENpY KHUM po3ciaHHAM o-
TOETEKTPOHIB, YITBOpEeHNX poToOHAMNI 3 eHepTrieio hy >
2E,, Eg+ E., 1 1.0 Ta (ii) Ose-perakcalieio oC TOBHIX
JMIPOK 3a yuacTIO eleKTpOHIB BadentHoi s3ouu [12]. Cy-
MapHUH BIIUB WX, & TAKO 3K PSAIY 1HIINX YAHHUKIB CTBO-
pio€ crennd1UHy Kap THHY pelaKcalill BICOKOeHepTe Ty~
HUX 30y I3HeHDb Y TBepAUX T1AaX, 0 3HAXOIUTH CBIlT BUSIB
V CKIAIHIA CTPYKTYPl CIEKTPIB 30y IKeHHs JIOMIHeC-
TIEHTT.

HizxoM odueBHAHO, WO OYIb—sKa cIpoba 1HTepIpe-
Talil CIeKTPiB 30y IKeHHs JTIOMIHECIIEHII] TTOBUHHA Ha-
3YBATHCS HA IEBHUX MPUMYIEHHSIX CTOCOBHO eHepreTHY-
HOl 30HHOI CTPYKTYpH 00’ €KTa MOCHIIKeHDb. Y 3B SI3KY
3 OOMEKeHUMEI JTAHUMU IIPO €HEPTeTUUYHY CTPYKTYPY
kpuctaaa RbCaCls Taki BimoMocTti B mepmioMy HabIu-
FHEHHI MOSKYTDH OYTH oepikaHl 3 aHadl3y CIEeKTpalb-
HUX Xapakrepuctuk npoctux ragoimie (RbCl, CaCls,
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CaF3) ra crramaux xaopuais ABClz 31 crpykTypoio me-
POBCKiTY. AHauxis crekrpis Biabusanus [13], a rakosk
30y M3KeHHS BAACHOI JIOMIHECIIEHIN 1a€ 3MOTY OINHUTH
3HaUeHHA MMPUHN 3aB0poHeHO1 30HN Fy I KpucTtania
RbCaCls, mo cranoBurs 6amsbro 9eB. Bepyunm mo
yBaru pesyJabTaTu JOCTIIHeHb PEHTTEeHIBCHKUX POTOE-
JEeKTPOHHUX CIIEKTPIB Ta CIEKTPIB OCTOBHO-BaJeHTHOI
JIOMIHECHIEHITNT 6IM3BKOTO 3a CTPYKIYPOIO KpHcTaia
CsCaCls [14], mMosHa OUiKyBaTH, 1O MUPUHA BaJeHT-
woi1 3ouu RbCaCls, yTBOpeHO1, B OCHOBHOMY, 3p—CTaHAMU
amiona Cl7, cranoButrh ~3eB. OcKiAbKN TONOKeHHS
OCTOBHUX 30H CKJIATHUX CIIOJAYK BU3HAUAETHCS HACAM-
Tepes eHEPTeTUYHOIO CTPYKTYPOIO HOHIB, 1O BXOJSATH
10 1XHBOTO CKJIALy, TO WMOBIDHA €HEPreTHYHA CXeMa
RbCaCls mose 6yTu crnporHosoBaHa JOCUTH TOUHO.
Orosx, HAWBUILY OCTOBHY 30HY KpHcTania (pOpPMYBaTU-
MYTb 4p—cranu Kariona RbT 3 emepriemo doroiiomizamii
~16eB, 1o Kopenroe 3 BIANOBI IHUMU TTApaMeTPaMU Ul
croro xaopuay pybimio [15, 16]. 3ayBaskumo, wo ans
OCTAaHHBLOTO KpucTada B obmacti 16-18eB cmoctepira-
IOTHCST UITK] MKW y CIIeKTpaX BlAOWBAHHS, IO OB’ sI3aHl
3 yrBopennam 4pRbt—karionnux ekcuronis [16]. 3rinHo
3 HAHUMH PEeHTITEHIBCHKOL POTOETEKTPOHHOI CIIEKTPO-
cromii, nasi kpucrtaia CsCaCls [14] 3sCl™—cranu pos-
MimryIoThes B okoai 20 eB, Tomi sk raubmi 3pCa’t- 1a
4sRbt—crann posramosan nobausy 28 Ta 34eB, Bin-
noBiaHo [17].

0 Co b v by by by b by
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Puc. 2. CoekTp 36y mskeHHS CMYTH JIOMIHECIIEHIT 3 MaK-
cumymoM 2.7 eB y xpucraai RbCaCls (T" =9 K).

30 3B 40

OTs#e, PO3TIASTHEMO, AK 3a3HAUEH] 0COBIMBOCTI EHEPT e~
TnuHOl CcTpYKTypu EkKpucrtamra RbCaCls nposiBastu-
MYTBbCST Y crieKTpax 30y mxenns aomidectienmi AJIE. Sk
BUIHO 3 pHUC. 2, IHTEHCHUBHI KN, TTOB sA3aHl 31 30y I3KeH-
HSM BJIACHOTO CBIUEHHSI, CITOCTEPITAIOTHCS IPU eHEePTisiX
cdoroniB hvy < E, (0baacTb eKCUTOHHOTO MO HMHAHHS
7.5-9¢B).

Taka cTpyKTypa crieKTpa 30y IKeHHSA Y MPUMOPOTrOBIi
obmacTl, me BIAOYBaEThes epeKTIBHE POPMYBAHHS €K-
CUTOHIB, € BATOMUM apTyMeHTOM Ha KOPUCTh €éKCUTOH-
HOIO TIOXOMKeHHs BaacHol aroMminectenmii [18]. Sk i B

KpHCTaJax MPOCTUX TralolB, CTPYKTYpa CIIeKTpa B Il
obracTi 3yMOBI€HA 3TaJaHUM BUIIE BILIUBOM TIOBEpXHeE-
BUX yTPAaT, siKl € BU3HAUAJBHUMUI HA 1 SHKAX CIIEKTPA 3
BeaukuM noraunanssiM [3, 11, 12, 18]. Came Tomy 3 Mak-
CUMYMOM €KCUTOHHOTO BlAOMBAHHS 361racThcs MIHIMYM
y CHEKTpi 30y mskeHHs JioMiHecteHTl (Fe,=8.2¢eB).

Roaun emeprisi kBaHTIB 30yIsHeHHSA MEPEBUILYE 3HA-
YeHHA [y, y cleKTpi 30y 1:FeHHA JIOMiHeCIIeHIIl1 cTiocTe-
PIra€ThCA YITKO OKpeCIeHN ML AfoM, SIKII OB I3y €ThC S
3 TepexomaMy 3 BEPIIUHU BaJeHTHOI 30HM B 30HY
MIPOBILIHOCTH 3 Y TBOPEHHSIM BLABHUX €J1eKTPOH— I PKOBUX
map. 3 poCTOM eHepril KBaHTIB 30yIKeHHSA y CIEKTP1
CITOCTEPITAETHCS TOCTYTIOBE HAPOCTAHHS 1HTEHCUBHOCTH
aiomitectenmi AJIE asx mo hv ~ 12.5eB, me y crex-
Tpi 3’ABAAETHCSA HE3HAUHMIA criad. Y paXxoBYIOUH, IO K-
pusa BaaentHol 3ouu RbCaCls craroButsh ~3 B, Mo sxHa
TMPWITYy CTUTH, O TP eHepTisax Ky + K, ~12eB B mepe-
XomaX y 30HY TMPOBITHOCTH 3aisiHI BCl CTAHN BaJeHT-
moi soum. OTske, 3MeHIIEHHsT BUXOLY JMIOMIHECIIEHIN 3
pOCTOM eHepril KBaHTIB 30V IKeHHSI MOske Oy TH BIKINI-
KaHe CBOEPIAHUM BUCHAKEHHSIM ITUX [EPEXOIB, K 1€
Mae Miclie B psifi iHmux crnoayk [4].

HacrymHoI0 mpuMITHOIO OCOBAMBICTIO CIIEKTpa 30y-
menns giomidectienml AJIE B kpuctani RbCaCls e
cepisg pi3kmx mpoBadiB B obaacti 17-20eB. Ax Bu-
IJIUBAE 13 3aIMPOTIOHOBAHOI CXEeMU eHepTeTUUHOI CTPY K-
TYpHU KpUcTaia, TyT po3TalioBata o6racTb popMyBaHHs
4pRbT—xarionnux excuronis. ToMy cIpyKTypa cleKIpa
B IILOMY €HEPTeTUYHOMY 1HTEpBai 3yMOBIeHA TIOBEPX-
HEBUMU BTpaTaMU, 10 € 3aralbHOI0 0CODIMBICTIO CTIEK-
TPiB 30y M3KEHHS K BIaCHOL, TaK 1 JOMINIKOBOI JIFOMIHeC-
teHIii fiornux crnonyk [2,11,12,18,19]. Cain sayBsaskuru,
o caMe B Il 06aacTl po3MIIIEHAA TaKo K mopir ¢po-
TOHHOTO IIOMHO JKeHHSI e TeKTPOHHNX 30y IskeHb 2F (1uB.
puc. 2). OgHak oJHOYACHA TIOSIBA BTOPWHHUX eJeK-
TPOHHHUX 30yIeHb yHacaizox Osme—posmaxy 4pRbT-
OCTOBHUX JiPOK (TOMHOeHHA KaTIOHHUX 30y I:HEHB 34
mexanismom (i) BHacxizok Oske—edeKTy) 3HAUHO yc-
KIaITHIOE 3aTalbHAN BATISA CIIEKTpa Ta 1JeHTIhIKAIL IO
Bl AIOB1 HOTO T1OPOTa (PO TOHHOIO MOMHO sHeHHs [2].

3 pocroM eHepTii POTOHIB B OKOI1 posmimmerts 3sCl™—
0DOMOHKHN CIIOCTEPITAEMO HAPOCTAHHS 1HTEHCUBHOCTHU
niomigectienmii AJIE ax go emepriit hv = 2F, +
E, =21eB, me y cmexrpi 306yI:KeHHS PeECTPYEThCS
mamiuHsa cBiTaoBuxomy. lleit cmam, sik 1 B obaacti mo-
6ansy Fy+ E,, MU TIOB’A3yeMO 3 MPOABOM epeKTy BMC-
HajKeHHSI TIePEeXOIB 3 BaJeHTHOl 30HW B 30HY IIPOBIJ-
HOCTH, 10 BUKIUKAHWI TTOMHOKEHHSM eleKTPOHHUX
30y IKeHB TIPM HETIPY 3KHOMY PO3CISIHHI €JIeKTPOHIB 3
eHepriero 2, + Fy. B okoni emepriii kBaHTIB hv = E, +
FE. 226 eB poswmimennit mopir poTOHHOTO TOMHO HEHHS
3a y4acTiO KaTIOHHUX cTaHlB pyoimio. MiHIMyM y cIiek-
Tpi 36ymssenns kpuctaaa RbCaCls, mo mposBiasierbes
mpu 28eB, Kopenioe 3 TOMOKEHHAM MaKCUMyMYy Bl I0OU-
BanHs KaTionHoro 3pCa’t—ekcurona [16] i noscHIOETHCS
BILINBOM TIOBEpXHeBUX yTpar. B obracrti 33-35eB,
Je posMimenmii mopir dorosbymmenns 4sRbT—cTamis,
CITOCTEPITAEMO MAKCUMYM CBITIOBUXOIY JIOMIHECIIEH-
mi AJIE, mcast SsKoTo meTeKTyeThess HellepepBHE HAPO-
CTAHHS 1HTEHCUBHOCTHU CBIUEHHS.
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V. BUICHOBKHN

Pesynbratn mpoBedeHUX MOCITIIHEHD CIEKTDadbHO—
KIHETUYHIX XapaKTepUCTHUK JTIOMIHECIICHIN] JAI0Th ITl -
CTaBy BIEBHEHO 1HTEPIpETYBATH BIACHE CBIUEHHS KpU-
craxis RbCaCls sk sunmpominioBaabuuit posman AJE.
Ocranni dopmyworhess 6esrnocepenHbo  GOTOHAMU 3
eneprieo 7.5-9eB B 061acTl eKCUTOHHOTO MOTJIUHAHHSA
abo K BUHUKAIOTH yHACTIIOK pelaKcalll eleKTpOH—
JIPKOBUX TIap Ipu 30y IKeHHl B 06 1acTl pyHIAMEHTATb-
Horo morauHaHHA (hv >9eB). CrpykTypa, o BUHIKAE
V BUCOKOEHEPTeTUYHIN YacTUHl cIeKTpa 30V IKeHHSI, €
pPe3yIbTaTOM CYIEpIo3niii epeKTiB POTOHHOTO TTOMHO-
HHEHHST HU3bKOCHEPTEeTUUHNX eJAeKTPOHHUX 30y IHHeHb Ta

[IPOLIECIB BKAIOUEHHS Y 30y I7KeHHS IIePEXOIB 3 BICOKO-
eHepreTHYHUX CTaHIB. Yce Ile CYTTEBO yCKIAIHIOE OCTa-
TOYHY IHTEpIIPETALIIO eKCIIEPUMEeHTa I bHIX Pe3yILIATIB,
a 3alpOINOHOBAHE BiAHECEHHS OCOGAMBOCTEN Y CIEKTpI
36y mwerns aiomirectenmil AJIE xpucraza RbCaCljs
MO KHA PO3IVISIAATH AHIIe K [IEePULY HabJIUHeHy cIIpody,
HIO Tepey e HOMALBIIIM JOCI IKCHHSIM .

VI ITIOOIKA

Bucnosniomno mmpy moasKy JOKTopoBl ¢diz.—MarT. HAyK
A. C. BosrommHOBCHKOMY 3a JOMOMOTY TIPU OTPUMAaHHI
eKCIepUMeHTaIbHAX pe3yAbTaTIiB Ta 1X 1HTepIIpeTali.
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LUMINESCENCE SPECTROSCOPY OF RbCaCl; CRYSTALS IN VACUUM
ULTRAVIOLET REGION

M. S. Mikhailik
The Ivan Franko State University of Lviv, Chair of Faperimental Physics,
8 Kyrylo « Mefodii Str., Lviv, UA-290005, Ukraine

The results on the luminescence studies of RbCaCls crystals using syncrotron radiation in the 5-40 eV spectral
region have been presented. The luminescence spectroscopy data confirm the exciton nature of the crystal intrinsic
emission. The interpretation of the yield spectra features is proposed on the basis of the data on the tentative
energy band scheme of the RbCaCls crystals and regular mechanisms of relaxation of high—energy excitations in
solids (inelastic photoelectron scattering, Auger—process, non—radiative decay at the defects).
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