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MeTomoMm JTIOMIHECIIEHTHOI CHEKTPOCKOIl 3 CyOHAHOCEKYHIHHM YAaCOBUM PO3ITIIEHHAM Ta
BUKOPHCTAHHAM IMIIYyJIECHUX PEHTIE€HIBCEKOTO Ta CHHXPOTPOHHOTO BHIIPOMIHIOBaHB JOCJHLIKEeH]
CHEKTPaJbHO-KIHETUYHI TapaMeTpH JIOMIHECIIEHIN], 0 BUHUKa€ B KpucTtadax K;_,Cs,Cl (x =
0.02 +0.20) 1 Rby_,Cs,Cl (x =0.02 +0.18) YHACHIIOK peKOMGIHAIIl BaJe HTHUX €IeKTPOHIB 3 Iip-
KaMM 5p-0cTOBa KaTioHa Ie3ito. BuspiaeHi ocoBauBOCTI CHEKTPIB 30y M3KeHHS BUIPOMIHIOBAHHSI —
3HaUYHE HapOCTaHHI BUXOLY B OKOJl 5p-OCTOBa MEe3lI0 Ta CTPYKTY pa CIIEKTpa B 06aacTl 30y I ke HHA
3pK- T1a 4pRb-ocToBHIX cTaHIB — OBrOBOPEHO, BUXOOAUYM 3 OCOBJIMBOCTEN ITPOIIECIB BUIIPOMIHIO-
BaJbHOro 1 O ske—posmnany oCTOBHUX 30y IKeHb MATPUIN Ta JOMINIKA.
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creKTpu 30y I3KeHHs, KIHETUKA JIOMIHECIIeHIT.
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I. BCTYII

[Mporiecu posmamy BHUCOKOECHEPTETUUHNUX OCTOBHUX
30y IKeHB y TBEpAMX TIAaX € TPeAMeTOM MOCTIHHOI
yBarm JOCHIIHUKIB OPOTAToM TpuBazoro uyacy. Oco-
611Ba aKTYaJbHICTDH €l TpobAeMn 3yMOBIeHa TOTPe-
6010 ¥y cTBOpEHH] “Ge3pTyTHNX  JIOMIHOMOPIB, BUCOKMIT
KBAHTOBUIT BUX1JT AKUX MO3Ke Oy THU JOCSTHY THI 38 paxy-
HOK criempluinx epeKTiB MOMHOKEHHS eTeKTPOHHIX
30y I3HeHb 3a ydacTio ocTOBHMX crauiB [1]. B ocranni
POKM ISl BUBUEHHSI IMX TIPOIECIB MIMPOKO BUKOPU-
CTOBYIOTH NOCH1 MzKe HHS (POTOCNEKTPOHHUX CIIEKTPIB [2—
4], creKTPiB yTpaT HU3bKOEHEPIe TUYHUX JIEKTPOHIB [5]
Ta CHEKTPIB 30y keHHs atoMiHectenIll [6]. Bouu cyr-
TEBO JIOMOBHIOKTH 1HMOPMAINIO PO MPOIECH CTBOPEHHS
MEPBUHHUX BUCOKOCHEPTETUUHNX 30y I3HEHD, 0D sKAHY
3a JOTIOMOTOI TPAIUINNHNX eKCIepUMeHTATBHIX Me-
TOAUK BUMIPIOBAHHS CIIEKTPIB BIAOWMBAHHS Ta ITOTJIN-
Hauust y BY®—obaacri cuekrpa [7, 8]. Ipore sranani
MEeTOJIN JAI0Th 3MOTY BUBUATU MPOTECH PO3TALY OCTOB-
HIX 30y IHeHb JWIe Ha 1XHIF KIHIeBli cramil, Oy ab e
Ose—posnan, ¢doToeMicis BTOPUHHUX eTeKTPOHIB abo
3 BTOPHUHHE BUITPOMIHIOBAHHS MEBHOTO CIIEKTPAaJBHOTO
ckaany. KpiM 1pOTO, OCKITBEM pedaKcalisi OCTOBHUX
JIPOK BLADYBAETHCS 3a IYiKe KOPOTKUN dYac (10_127
10~%¢), cupobu npocresuTH AMHAMIKY IUX HpOIIECiB
37e611BITOTO HapaKaIoThCs Ha Bee e CYTTEB] TPy AHOIIIL
METOIUYHOTO XapaKTepy.

IleBHI criomBaHHs Ha yCIX y 111l 061acTl TTOB I3V IOTH
3 IJOCHIIKeHHSMI IIPOIECIB pO3Maly OCTOBHHUX 36y-
JI3HeHD Y HI3I CTIONYE, ¥ SAIKAX eHepTist 30y IyHeHHs Hali-
BUIIOI OCTOBHOI 30HU F. He TIepEBUIILY € MOABOECHOTO 3HA-
YeHHs IMMPHUHN 3abopoHeHol 30HM Fy: F. < 2K, Ilpn
TaKOMY CIIBBIIHOIIEHH] €eHEPTeTUYHIX ITapaMeTpIB Kpii-
craga Tpaaumiinmii Oke—po3mnal OCTOBHIX 30y IKeHb,
0 3BUYANHO CYTIPOBOMKY €THCSI CTBOPEHHSIM JBOX Jip-

KOBUX CTaHIB y BaJdeHTHIN 30H1, 3aD0pOHeHNI, a pelak-
callis OCTOBHUX 30YIKeHB BIAOYBAETHCS IIAAXOM BU-
TIPOMIHIOBAJIBHO1 PEKOMOIHAINI 3 eIeKTPpOHAMN BaJeHT-
HOl 30HN. BumpowMiHiOBaHHs, sKe CIIOCTEPITAEMO B pe-
3yABTaTl IIbOTO MPOTECY — OCTOBHO—BaIeHTHA JIOMIHEC-
tentnis (OBJI), — xapaKTepusyeThesA pAIOM creldiu-
HIX OCcOBAMBOCTEN, IO CYTTEBO BlAPI3HAIOTL 11 Bl
TpaauIiiHUX BUIIB atoMinectenii [9]. 3a BlacyTHOCTH
OsHe—TIpolieciB Yac sKATTS M1 AIPOK 3 HARBHIIOI OCTOB-
HOl 30HU ckdagae ~ 107%c¢ i BU3HauaeTbca HMOBIp-
HICTIO 1XHBO1 BUIIPOMIHIOBAJIBHOI AHITIAAIM 3 BaJdeHT-
oM enexkTpoHamu. OcTamus obcTaBUHa Hadae Heop-
JUHAPHY MOMKINBICTL TOCTIINTH €BOMIONII0 OCTOBHIX
30y IKeHB YV TAKHX CHCTEMaX 3a JOMOMOTOIO CIIEKTPO-
CKOITIl YacCOBOTO PO3MIAeHHs. ¥ IILOMY ILIaHl 0coBIU-
BUI 1HTepec BUKINKAE BHUBYeHHs AoMinkosol OBJI —
BUIIPOMIHIOBAHHSA, IO CIIOCTEPITAETHCS B IIMPOKO3OHHIX
raJoreHigax, y SKNX JOMIIMKa popMye cTaHm B 3a60-
POHEH1 30HI M13K BaJeHTHOIO Ta OCTOBHOIO 30HAMM Ma-
rputi ( puc. 1). SKio eHepris fioHi3a1ii 0ocTOBA TOMITIKK
E! ne nepesmimye sHavenus 2F, kpucrana, B Takifl cu-
cTeMl TIPW BUCOKOECHEPTETMYHOMY 30V IKeHHI CIIOCTEpI-
TaEMO BUIIPOMIHIOBAHHS, 3y MOBJIeHE PEKOMOIHAIILETO 1 P-
KOBUX CTaHIB OCTOBa JOMINIKKA 3 €I1eKTPOHAMN BaJeHT-
Hoi 3ouu [10]. Takum unnom, nomimkosa OBJI & nomxar-
KOBUM BHIIPOMIHIOBAJIBLHIM KaHAJIOM PO3MaIy AOMIII-
KOBHUX OCTOBHHUX 30yIKeHB Yy TaKnWX cucTeMax. Sk 1y
Bumaaky BiacHol OBJI, BUHUKHEHHsI TaKOTO JTOMIMIKO-
BOTO BUIPOMIHIOBAHHS B T1H YW 1HIIIA Mipl HOB sI3aHO
3 HIU3KOM IHIMNX edeKTIB — TaKnX SK TepMaJi3alfs
1 JoKaJdisalllsd OCTOBHUX MIPOK, HENPYsKHe PO3CIIHHS
eJMEeKTPOHIB, CTBOpEHHs AepeKTIB, Mepeaada eHeprii 36y-
JIMHEHHS 1 T.01. Yce e 3HaXOIUTh CBOE BLAOOpasHeHHS y
CIIEKTPAIbHIX Ta KIHETUUYHHUX XapaKTepUCTUKaX IHOTO
BUIMIpOMIHIOBaHHA. [IprKIa oM MoKy Th Oy T Helllo JaBH1
JOCT1IFHEHHS TIPOIeciB Tepeaadl eHepril M1k OC TOBHIMI
cTaHAMI MAaTPUIN Ta JOMIIIKN B 3MINIAHIX KpHCTalax
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Rby_;Cs, F [11]. 3naunuii iHTepec BUKINKAE TAKO #K MO-
HITUBICTH TPAKTUYHOTO 32CTOCYBAHHS CIIOMYK 3 MOMITI-
koot OBJI mast ctBopenHsi eeKTUBHUX Ta IIBUIKO-
JIIOUUX IeTEKTOPIB HOHI3YI0UoT0 BUIIpOMiHIOBaHH: [12].
Takum untoMm, mocaimuers momimkosol OBJI ctBopio-
I0TH YMOBU JJsI 3 ACYBAHHS IJA01 HU3KH TIPUHITUIOBIX
MITaHb, MO0 CTOCYIOTHCA 0cobIMBOCTell TpaHchopMaril
BUCOKOEHEPTETUYHNX 30y I3HeHb B ONITUYHE BUMIPOMIHIO-
BaHHsI y TBEPIUX Tirax.

Y Hamniit poboTl MoJaHI pe3yIbTaTh JAOCTIIHEHD
gomimkoBoi OBJI y smimanmx wpuctanax Ki_,Cs,Cl
ta Rbi_,Cs,Cl. Bubip nux cooayk 3ymMoBiaeHWIl Ta-
KIMW OCHOBHUMU NpuYnHaMi: 1) BOHH yTBOPIOIOTE He-
MepepBHY MOCAIIOBHICTE TBepanx posunais [13]; 2)
IIUX KpHUCTaXaX MpU BUCOKOEHEPTeTUUHOMY 30y I3KeHH]
BUsiBIeHa CMyTa BHUNpOMIHIOBaHHSA nomimikosol OBJI 3
makcumymom mipu 4.5e¢B [10]; 3) Ha croromHi BigoMa
3HAUHA KITBKICTH AK eKCIepUMEHTAJbHUX, TaK 1 Teo-
PEeTUUHUX HAHUX CTOCOBHO €HEPTETUYHOI CTPYKTYPU Ta
aroMmiHecreHTHUX BractuBocteil kpucranais KCl, RbCl ta
CsCl (amB., Hanp., kaury [14] Ta mokJIuKN y Hift). Yce e
Ja€ 3Mory posrasimaTu 3minanl kpucrann K, Cs, Cl Ta
Rb;_;Cs;Cl sk 3pyui 06’ €KTH J0CI1IKEHD.
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Puc. 1. Cxema eHepreTmyHol 30HHOI CTPYKTYPH Ta IIPO-
1eCiB yTBOPEHHS 1 BUIIPOMIHIOBAJBHOTO PO3IMALy OCTOBHUX
36y mskenb y kpucraaax CsCl, KCli1 K;_,Cs;Cl. 1 — yTBO-
PEHHSI OCTOBHUX 36y 1 3KeHb; 2 — BUIIPOMIHIOBAJIbHI TIEPEXOIN
(OBJI); 3, 3 — GessunpominoBaasHuit O sxe—posna.

II. METOOVNKA OOCJIIOMKEHD

3wmintani kpucrann Ki_;Cs;Cl (2 0.02 +0.2)
Rb;_;Cs;Cl (¢ = 0.02 = 0.18), a Tako:x CsCl Bupoury-
BaJu MeTOOM BpumsMena y KBaplieBUX aMITyIax 13 cu-
POBUHI MapKn “ocu”. BumipoBaHHs CIIEKTPIB JIOMIHeC-
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IeHIl Ta KIHETHKM 11 cHaxy OyAuW MpOBeAeH]l TPH 1M-
My IbCHOMY peHTITeHIBChbKOMY 36y mskeHHl. BuMipoBaHHs
CIIEKTPIB 30y IHEHHS JMIOMIHECIIEHIN] 3MACHIOBAIN 3a
JIOTIOMOTOIO CIIEKTPOhOTOMETPUYHOL amapaTypu CTaH-
mi SUPERLUMI 3 BukopucTaHHSM BHUIIPOMIHIOBAHHS
BY ®-nmisimasoHy BiJ CHUHXPOTPOHHOTO TMIPHUCKOPIOBAYA
DESY (T'am6ypr, Himeuunta). MeTonnka cieKTpocKorii
3 YaCOBUM PO3IIIEHHSM JajJa 3MOTY OKPEMO PEeecTpy-
BATW CIEKTPU 30y IKeHHs MIBUAKOl Ta TOBIABLHOI CKIa-
JIOBUX BUIIpOMiHIOBaHHA. HaBedeHl B ¢TaTTl CIEKTpH
36y mwerHs gominmkoBol OBJI ozep skaHo Ha MoYaTKOBI
cTadil cIIaay IMIIY IbCy JIOMIHECIIEHIT] 3 YaCOBUM BIKHOM
10 mC.

III. PE3YJIBTATH TA OBI'OBOPEHHJ

Bracua mrominectienins unctux kpuctanxis RbCl ta
KCl criocrepiraerhbes auiie 3a HI3BKIX TEMIIEPATYP 1 [TO-
BHICTIO TIOTAllleHa BikKe TP TEMIIEPATy Pl P1IKOTO a30Ty.
CreKTpn BIacHOl MIOMIHECIEHIN INX KpPHUCTAIlB, Tak
caMo, SIK 1 CIIEKTPHU 30y IKeHHs BAACHOTO BUIIPOMIHIO-
BaHHs, HocaiieHi noBoai meraabro [15, 16]. 3rixmo
3 OCTAHHIMH YSIBACHHSIMH, CMYTH JIoMiHectieHInl 2.2eB
(RbCl) ta 2.3¢B (KCl), sxi cnoctepirators mpu 7'
4.2 K, 3yMOBI€eH] BUTPOMIHIOBATBHUM PO3TIAIOM 3MIIIe-
HOTO aBTOJMOKadizoBaHoTO ekcutony (AJIE) [15]. Yac
#urta AJIE mpu T = 4.2K cramosurs ~ 1073 ¢c. Ye-
gerrs B marpuil KCl ta RbCl fioHiB 1e3io BUKINKAE
OABY CMYTHU BUIIpoMiHIOBaHHs moMimkoBol OBJI 3 mak-
cumymowm 1ipu 4.5 eB Ta wacom BUIPOMIHIOBAIBHOTO PO3-
namy ~ 10~?¢. Ha puc. 2 HaBedeHl CIHEKTPH LIBIIKOL
KOMIIOHEHTH peHTT eHO IOMIHECIIEHITI], TKY CITOCTepiraan
B KpucTanax Rbg osCsp g2Cl Ta Kg.9g8Csp g2Cl pu T =
300K (xpwusi 11 2). CMyra BUIpOMiHIOBAHHS 3 MAKCHMY-
voMm mpu 4.5eB vy kpucrarax K;_;Cs,Cl 1 Rby_.Cs,Cl
OB 513y €ThCA 3 BUMIPOMIHIOBAIBHOIO PEKOMDIHAIIEIO 3p—
BAJE€HTHUX €MeKTPOHIB XJAODY 3 MIpKAMM, YTBODEHUMU
B Hp—0CTOBI JOMINIKA 11€3110. IHTEeHCUBHICTD JOMINIKOBO1
OBJI moHOTOHHO 3pocTa€ 13 361ABIIEHHAM & B YyCHOMY
JIATA30H1 3MIHIT KOHIIEHTP aITiif.

Ha siamizy Big xpuctaais CsCl, me B cmekrpi OBJI
BUIHO OBl cMyTm 3 MakcumyMmamu b.leB rta 4.5eB
(puc. 2, kpuBa 3), y cuekrpax mominikosoi OBJI 3mimma-
HUX XJTOPUMIIB BUSIBAEHUN Julle OOUH MakcuMyM. Taka
CYTTEBA BIAMIHHICTD CTIEKTPIB MOSCHIOETHCA Ha OCHOBI
KJIacTePHOl MOJE1, 3T1IHO 3 KOO CTPYKTYpa Halb 11
YOTO aHIOHHOTO OTOUEHHS 1e3110 € OCHOBHUM (paKTOPOM,
o BusHauae popmy crexrpis OBJI [17]. BianosiaHo ao
i€l MOJeM1 OTNH MaKCUMYM Y CIEKTPl € XapaKTepHIM
anst sunipomiafoBaris OBJI-akTuBHOTO KaTioHa B OKTa-
eIPUYHOMY aHIOHHOMY OTOUEHHI, IO € BAACTUBUM 51
Kyb61uHO1 IpaHeIleHTPOBAHOI IPATKU. 3 1HIIOTO BOKY, 7151
OBJl-akTUBHOTO KaTIOHA, OTOUYEHOTO BICBMOMAa aHIO-
HaMU, YiTKO PO3PI3HAIOTH ABl CMYTH BUIIPOMIHIOBAHHSI.
Buxomsiun 3 oTpuMaHNX JAHUX, MO yKHA BBAKATH, 10 TIPU
x < 0.20 fiorn mesifo B smimannx kpuctantax Ki_,Cs,Cl
1 Rby_,Cs, Cl mepeBa#Ho 3aMINyOTH KATIOHN MATPUII,
3afiMaIoun 1XHE PeryasipHE MO0 e HHS.
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Puc. 2. ChoekTpm peHTTeHOJIOMIHECIICHIT KPHUCTAIIB

Rbo,ggCSo,oQCl (1)7 Ko,ggCSo,oQCl (2) Ta CSCI (3) nmpun
T =300 K.

10!

10°

Yac, HC

Puc. 3. Kpusi criany iHT€ HCMBHOCTH BUITPOMIHIOBAHHS 115
CMYTH JIOMiHecIeHII 3 MakcumymoMm 4.5eB B Kpucramax
CsCl (1) Ta Rbo.s2Csp.15Cl (2) upu 36y nxenni doronamu 3
eHepriero 15eB (7" = 300 K).

Kpusi cmany IHTEHCHUBHOCTH CBIYeHHS JIOMINIKOBOI
OBJI y smimanux kpucrazaX, a Tako:;k Baacuol OBJI

CsCl (emyra 3 makcumyMom 4.5 eB) mpu 30y 13eHHI c1H-
XpOTPOHHNM BUIIPOMIHIOBAHHM HaBemeHl Ha puc. 3. Ak
JOoMIIIKOBa, Tak 1 BiacHa OBJI 3aracae 3 He3HaUHIM Bl -
XUJIEHHAM BiJ eKCIOHEHIISIbLHOIO 3aKOHY, BHACIIIOK
4oro HaflKpalll pe3yJlbTaTll Ja€ alpOKCUMAalls KpHBOL
cIialy IHTeHCUBHOCTI CBIYEHHS 3a JTOIIOMOTOIO IBOX €KC-
noHeHT. KoporTmia KoHcTaHTa 7| OAs BCIX KPUCTAIIB
y MejkaX TOYHOCTU BUKOPHUCTAHOI MPOLELYPU ABOEKC-
MIOHEHISIABHOI anmpokcmMalii ckaagae 0.5 + 0.1 #e. 3na-
UYeHHA Ty € OJHAKOBUM IS 3MIMIAHUX XAOPHUIIB (T2 =
2.0+ 0.1Hc) i mermo MeHINM Y YNCTOMY XJIODII He31io
(12 = 1.4 1c). 3ayBaskuMo, MO OCTAHHE 3HAUCHHS JOBOTI
J00Ope Y3TOMKYEThCS 3 TMOMEPEAHIMI JaHIMU BIMIpo-
Baib 7 y CsCl [18]. BiaxumeHHsi BiJ €KCIIOHEHIISIIb-
Horo 3akomHy crany iHTeHcuBHocT OBJI mosicHIOETHCS
[IOBEPXHEBUMU BIPATaMU Ta B3aE€MOJIEIO 3 BTOPUHHUMU
30y mweHHAMu [18, 19].

-1 l 3pCs

l 4pRb-ocTOB
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Puc. 4. Cuexrpu BinGuBaHHs (TOHKa JIiHis) Ta CHEKTPH
36y IKeHHsS CMYTH JIOMIHECIEHIN 3 MakcuMmyMoM 4.5e¢B y

kpuctanax Rbo.g2 CspisCl (1) Ko.soCso.20Cl (2) Ta CsCl (3)
(T = 300 K).

Crerrpu 30ymswentst mominkosol OBJI y kpuctazax
Rbg 82Cs0.18Cl, Kg.80Cs0.20Cl Ta xmopuml 1mesifo moka-
3aHl Ha puc. 4. 3a3HaUNMO, IO CHEKTPU BUMIPIOBAIH 34
OMMHAKOBIX YMOB 30y IKEeHHS Ta PEECTp allll BUIIPOMIHIO-
BaHHs, a TOMY Tpaikn Ha puc. 4 JAIOTh 3MOTY OIMIHNATHI
peaabHe CIIBBIIHOIIEHHS 1HTEHCUBHOCTEN BUIIPOMIHIO-
BaHHS B IUX KpucraiaX. K BUIHO 3 HaBeleHUX MAHUX,
CTIEKTPU 30y M3HEHHS CMYTH BUIIPOMIHIOBAHHS 3 MaKCHU-
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vmymom mpu 4.5eB marores witkmit mopir B okoai 14eB,
IO BIAMOBIZA€ MOYATKOBI (POTONOHI3AINI HP—OCTOBHIX
PIBHIB KaTioHIB Iie3ifo. [lomoskeHmA mopora 36y miHeHH
JOMINIKOBUX OCTOBHUX PIBHIB Ie3110 B 3MIIMAHNX XJA0PH-
JaXx JOBOJ1 JOOpe KOpearoe 3 PO3MIMIEHHAM TTopora 36y-
mwenrns Bracuol OBJI y uncromy CsCl, mo Takosx cay-
HUTH Ge3TocepeiM ToKa30M 0CTOBHO—BAJIEHTHOI TIPH-
POV BUITD OMiHIOBAHHS.

Hajimikasinoo ocobIUBICTIO CHEKTPIB 30V MiKEHHS
gominmkoBoi OBJI e Bl gHOCHO BUCOKNIIT BIX1 1 BUIIPOMIHIO-
BaHHs Tpu 30y KeHHI B paiioHl Hp—OCTOBY HOMIIIKHI
nesifo. HesBajkalounm Ha Te, IO 3arajbHa KIJIBKICTD
OBJl -akTUBHUX HOHIB 1E3110, IKI MO Ky Th OpaTH y4acTh
y BUIIPOMIHIOBAJLHUX TepeXoaax y 3MINaHuX KpUcTa-
JaX, € 3HAUHO MEHINOI0, aHlK y unHeTOMy CsCl (y Ha-
HIOMY BUMAJKY — ¥ IT'ATh Pa3), CBiTIOBUX1 I BUIIPOMiHIO-
BaHHs TIpK 30YI:KeHHI B I 00MacTl 3aIMMIAETHCS He-
criomiBaio BucoknM. OQcobamBO I BIAUYTHO TSI KPU-
ctaxiB Rbi_,Cs,Cl, B sskux masa x = 0.18 iHTeHCUBHICTH
BUMPOMIHIOBAHHS 1pu 30y asHeHHl y MakcuMmyMmi 15.1eB
dakTUyYHO B TPU pasu MepeBUIIy € Bi AMOBIIHE 3HAUCHHS
anst uncroro CsCl. IlomoseHHs 1Iboro MaKCUMyMa pa-
30M 3 HU3bKOEHEPTETUUHNM TleueM B okoai 14.6 eB 361-
TAEThCS 3 MO3NINEO MKIB BlAOMBAHHSI HP—OCTOBHOTO €K~
curony tesiio (j = 1/2) [7].

[[lo6 mosicHUTH Take CyTTEBe 3POCTAHHS e(DEeKTUB-
Hoctn 30y msenns momimkoBol OBJI came B okoml Hp—
octoBa mowminmku Cs, HeoOX1IHO PO3TASHYTH BIIUB IT0-
BepXHeBUX yTpar. BimoMo, 1Mo B MaKCHMyMaX MOTJIU-
HAHHS, KOJIU MTUOUHA TTPOHUKHEHHST CBITIOBUX KBAHTIB €
MaJI0I0, B1IBINCTD e1eKTPOHHNX 30y 1HeHb (POPMYETHCS
B TOHKOMY TIPHUTIOBEPXHEBOMY MIapi. Y HACTIAOK BEJIUKO]
KOHIIEHTpaIl meeKTIB ¥ MOMY IIapl pelaKcallls Ta-
KNX 30y I#HeHD MepeBaKHO BLADYBAETHCS HLISIXOM 1X He3-
BUITPOMIHIOBATBHOTO PO3TALY, MO TPUBOINTH IO 3MEH-
MIeHHA 1HTeHCUBHOCTH JIOMIHECIIEHIT] Tpu 30y I3HeHHI
B obaacTl CHABHOTO BaacHOTO morauHanus. Ha wmamry
JYMKY, YHACAIIOK CBOEPIAHOTO “pO3UMHEHHsT 1e3110 B
MaTpuIl Kpucrtana nisi obaacti hbp—ocroBa Cs xapak-
TepHl MaJl BTpaTl Ha BlADMBAHHS Ta MOPIBHIHO BEIMKA
raubuHa TpOHUKHEHHST CBITAa B KPUCTAI: TOHTO MOTAH-
HaHHs eHepTil 30y I:HeHHS BLADYBAETHCS 31e01IbII0OTO B
0b6’eMl KpucTaaa. ¥ HacI1IOK IIOTO CYTTEBO MOCIabII0-
IOThCST TIOBEPXHEBI BTpaTH, 10O TPUBOIUTH JO I ABU-
meHHA Buxoxy gomimkoBoi OBJI. ¥ mpoMmy Bumaiky
criocTepiraeMo e(peKT, aHaJOTIUHIN I JTFOMIHECIIeHITL
JOMINIKOBUX IIEHTPIB y KpHCTataX, KOAN CIEeKTp 36y-
JIHEHHST BUITPOMIHIOBAHHS KOPEMIOE 13 CIIEKTPOM TIOTI -
HaHHA JOMIIIKN.

[Topi1BHATLHEIN aHa13 CHEKTPIB 30y MKeHHS JOMIIIKO-
Boi OBJI smimanunx xaopums B okoxal 4pRb- ta 3pK-
OCTOBHEX cTaHiB (puc. 4) i3 crieKTpoM 30y IFKeHHA BIac-
wol OBJI CsCl mokasye, mo mpollec BUHUKHEHHS Ta
posmany 36y aikeHb ¥ Hp—OCTOB1 AOMIIIKY TI€3110 BLAOY-
BaETHCST 3HAUHOIO MIpPOIO T BIIMBOM Ta 3a y4acTio
OCTOBHUX cTaHIB MaTpuiil. B oBaacti yrBopenns 4pRb—
Ta 3pK—-OCTOBHUX €KCUTOHIB y cHeKTpax 30y mIikeHHs
mowmitnkoBol OBJI crioctepiraemo Habip pl3KHUX MIKIB, 32
SIKUM  Tile TIOCTYIIOBE MaiHHs BUXOLY JFIOMIHECIIEHITI.
Hokranie MOPIBHAHHS CIIEKTPIB 30y I#HeHHS TOMINIKO-
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Boi OBJI 31 crekTpaMu BiIOWBAHHS UNCTUX KPUCTATIB
KCl i RbCl [7] y paiioHi OCTOBHHX €KCHTOHIB MOKa-
3470, MO M13KHIMA € YiTKa aHTUKOPEI SIS MK Bl aAOT-
BaHHs 361TafOTHCA 3 MIHIMYMAaMI B CTIIEKTpaX 30y MK HHS
1 maBmakn. IlomibHa aHTHUKOpEISIisa B 0BIacTl OCTOB-
HIX EKCUTOHIB € BIJOMOIO MAs CIEKTPIB 30y IiHEeHHS
nioMirectiernii AJIE [16] ra cmekrpis dorosuxony [20]
1 MOSICHIOETHCS TACIHHSIM JTIOMIHECIIEHITN Ha TOBEpXHe-
BuX gedeKTax Ta BTpaTaMu Ha BlabuBaHHsA. OnHAK y Ha-
MIOMY BUHAIKy edeKT, Mo cIocTepiraeMo B il obracTi,
MOBUHEH 3yMOBJIOBATHCS BKJAIOUEHHAM Y TIPOIECH PO3-
maxy 3pK— ta 4pRb-ocroBHux ekcuroHiB MaTpuii. 36y-
JeHHS B Il o61acTl IpUBOAUTL MO0 yTBOPEHHS SK
JIPOK B OCTOBI JOMINIKK I€3110, TaK 1 OCTOBHUX €KCIH-
TOHIB MATPMUIIl, SIKl pO3TaJaIoThCsT 6e3 BUIIPOMIHIOBA b-
HHs, 3MEHIIY IOUN UM CaMUM J0JI0 OCTOBHUX JiPOK, IO
BepyTh ydYacThb Y BHUITPOMIHIOBAIbHUX Tiepexomax. Oco-
OJIMBO BIOAUYTHUM € Tiefl epeKT y 3MIMAHNIX KpUCTaIax
Rby_,Cs;Cl, y sikux cranm bp—ocrosa momimkn Cs B
obracti enepriii moran 16 eB nmepekpusatorees 3 4pRb—
cTaHAMM OCTOBHUX eKcuTOHIB. OcTaHHI TIepeXoraoioTh
OCHOBHY JOMI0 eHepTil 30yIHeHHs, POoPMYIOUN KOHKY-
PeHTHUI KaHaJd Aasi Ge3BUMIPOMIHIOBAJIBLHOTO PO3Ia Iy
BUCOKOEHEPTETUUHNX 30y I3HEHb 1 TTOCTab I I0I0UN THM Ca-
MUM 1HTEHCHUBHICTH BUIIPOMIHIOBAHHS.

Roau ewneprisi kBaHTIB mocsirae mopora 30y 1KeHHs
ocroBa Kaadiio (23eB) ra py61m}o (21eB) [20] y
criekTpax 30ymskenus gomimkosoi OBJI crocrepiraemo
IBUAKE TAIIHHA cBITIOBUXO0My. B obmacti 25—-40eB Bin
3MeHIy eThest B 10 pasiB BLIHOCHO CBOTO MAKCUMAaABHOTO
3HAUEHHS 1 3aJUIAETHCS IPAKTUUYHO MOCTIHHNM, Ha Bi -
MIHY BIJI CTPIMKOrO HapocTaHHs Buxoay Baacuol OBJI y
CsCl. B miit obracri y 3MilIaHUX KPUCTAJdaX, B OCHOB-
HOMY, 36YIKYIOTHCA OCTOBHI CTaHN KATIOHIB MaTpPHIIL,
STKL TIePEBaKHO pedaKey I0Th Ge3BUIPOMIHIOBAI BHO TILT -
xoMm Osze—posmany. Ockinpku Oske—po3man € BHY TPIll-
HBOATOMHUM TTPOTIECOM, TO BiH He TPUBOAUTL JO MOSBH
mipok y bp—ocrosil Cs. lle nmae mimcrtaBy BBasKaTH, IO
auie GesmnocepenHe 30y IKeHHs TOMINTKOBUX KATIOHIB
mesifo Ja€ BKAAM y JIOMIHECIIEHINIO, TOMl K 30y IsHeHl
OCTOBHI cTaHU pybiMiIo Ta KalXilo pO3MalaloThbesi Hes-
BI/IHpOMlHIOBaJIbHO 1 He mepenaloTh emeprili go OBJI-
AKTUBHOTO KaTiOoHA Te3110.

IV. BUICHOBKU

IincyMoByOUn oIepsKaHl pe3ylIbTaTil, MOKHA 3DPO-
OUTN BUCHOBOK, 1o 36ymsenms momimmkoBol OBJI y
smimannx kpuctanax Ki_,Cs,Cl 1 Rb;_,Cs,Cl Bi1aby-
BAETLCS JuUlle IpU Ge3locepenHboMy YTBOPEHHI AIPKO-
BUX CTaHIB B OCTOBI HZOMIIIKN II€3110 T Yac #oro ¢o-
totionizamil. IlosiBa mpok B ocTOBI Kamxifo Ta pybdimiio
11X moJaabimii He3pumpoMiaoBalbanii Oske—posman €
KOHKYPYIOUNM IIPOLIECOM, IO MIPUBOAUTE IO 3MEHIIEHHS
Yicaa OCTOBHUX 30YIKeHB, sIKI OepyTh ydacTbh y BU-
poMiHIOBaIbHIM penakcarni nmmsixom OBJI. e mae ma-
CTaBy CTBEPIKyBaTH, IO Iepeaada eHepTil MiK JBoMa
OCTOBHUMU CTAHAMU MOKINBA JAUIIE y BUNAIKY [IOBHOI
abo gacTKoBOI 3aboporn O e—po3many I1s MIX CTAHIB.
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IMPURITY CORE-VALENCE LUMINESCENCE AND DECAY OF THE CORE
EXCITATIONS IN K,;_,;Cs,Cl AND Rb;_,Cs,;Cl MIXED CRYSTALS

A. S. Voloshinovskii, V. B. Mikhailik, M. S. Mikhailik, G. B. Stryganyuk
The Ivan Franko State University of Lviv, Chair of Experimental Physics,
8 Kyrylo « Mefodii Str., Lviv, UA-290005, Ukraine

Spectral and decay characteristics of emission originating from radiative recombination of valence electrons
with outermost 5pCs—core holes in K;_;Cs,Cl (z = 0.02 + 0.20) and Rb;_;Cs,Cl (z = 0.02 = 0.18) crystals
are studied by means of time resolved luminescent spectroscopy methods using pulse X-ray and synchrotron

excitation. The observed features of the emission excitation spectra, i.e. a substantial increase of the emission

yielded in the 5pCs—core region and the spectrum structure in the range of excitation of 3pK- and 4pRb—core

states are discussed from the viewpoint of the peculiarities of radiative and Auger—decay processes of both the

admixture and host core excitations.
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