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Tlogamo orasn HOBUX pe3yabTaTIB JOCTIAKEHb JIOMIHECIIEHTHIX BIAaCTUBOCTEN MOMIKPUCTAIIB

cyabdaTiB Iy JKHIX MeTaaiB. KLOpOTKO Hara aHo OCHOBHI pe3yabTaTi, odepkaHl paHinre. [lokasamo,

O B MOMIKPUCTAJIYHIX CIIOAYKaX CyaIbdaTiB ¥y pe3yabTaTi CTPYKTYpPHUX Ta XEMIUHHUX I1ePeTBO-

peHb, 1Mo BLAGY BAIOTHCS BHACILIOK TEILIOBOTO BlAMAJNY , Y TBOPIOIOTHCA MPOCTI aTOMaPHI Ta MOJEKY -

JSAPHI IEHTPH CBIUYEHHS. Y CTAHOBIEHO OCHOBHI CIIEKTPaJJbHO—JIIOMIHECIIEHTHI XapaKTePUCTUKHA Ta,

3poBJIeHO BUCHOBKY PO MOXOIKeHHs T 6y OBy BlIIIOBIIHUX [EHTPIB JTIOMIHECIIEHIT.

Kiarouosi caoBa: cyandart, cipka, MOJeKy TAPHUI, aHIOH, HEHTP, POTOIIOMIHECIIEHITLA.

PACS number(s): 78.55.Hx

I. BCTYII

Oxcnaml mieqeKTpuyHl KpucTtann tumny A, BO4 B 1e-
AKUX BUMAIKaX (XpoMaru, BaHAIaTH, BOJbdpamari)
XapaKTepU3yIOThCsI BAACHOIO, TaK 3BAHOI ‘caMoOak-
TuBoBaHOW’ atomiHectieniieo [1-4]. Tlpupoma ueH-
TPiB, BIANOBIAAIBLHIX 3a BJIACHY JIOMIHECIIEHINIO, Ma€
Oy THn momibHOIO IIs1 BChOTO KoJa 006 €KTIB, ogHAK, De3
CYMHIBY, 15 KOKHOTO 3 HIX yce 3K TaKN HeoO X1 IHO Bpa-
XOBYBaTH OCOOIMBOCTI XeMIUHOI IIPUPOIN Ta, BIAMIHHOCTI
B XapaKTepl il cuIl MeBHUX B3aeMomiil. BiacHy mromiHec-
nentiio kpucranis A, BOa, sk mOpaBuio, MoB'sI3yIOTh
3 €TeKTPOHHO—KOJIMBAJIBHUMU TIEPEXOJAMU B MOJEKY-
AApHUX Tpymax — anionax BOY ™, mo medopmopai
B3aE€MOIIEI0 3 meheKTaMI HAMDMMKIOTO OTOUYEeHHA abo
3K HaBITh (DOPMYIOTH 3 HUMU KOMILIEKCHI HeHTpH [2].

OueBUIHO, 11e He €IMHUI CMOCIO, SIKUM Y TBOP IOIOTHC S
IIEHTPU CBIUEHHS B TAKUX KpUCTaJaX. 30KpeMa, He
MOJKHA HEXTYBATH MOMINBUMU XEMIUHUMU Ta CTPYHK-
TYPHUMHU TePETBOPEHHSME, MO BlADYBAIOTHCA B KpU-
CTAXIYHUX CIIOAYKAX y TIPOIEec OJepKAHHS 3 BUCOKO-
TeMTIEPATYPHOTO CTaHy Ta MATOTOBKU 3Pa3KIiB IO €KC-
mepuMenTiB. Harmn momepentl ekcriepuMeHTH TOKA3adH,
10, HATPUKIAM, CyaAbdaTu JyKHUX MeTaJlB y IeB-
HIUX yMoBax i giew yabrpadiorerosoro (YD) cpitra
MOKYTh 1HTEHCUBHO JIOMIHECITIIOBATH, TPUUOMY XapaK-
Tep JAIOMIHeCTIEHII (CIIeKTPadBHI PO3TIONII, IHTEHCHB-
HiCTh, KiHETHWKA 3aracaHHsd) 3aJeUTh BiJ TONEpel-
HBOTO 30BHINIHLOTO BILIWBY: TepMIUHNIT BlAMaI, yBe-
JeHHsI TOMIMIOK, msi HoHI3yiouoro ompoMideHHs. Crio-
AYKEN cyabdaTiB My KHNX MeTaniB INKaBl Ile I THM,
0 MpUHAAEKHIA 1M cyIbdaT Kalalo € IpelcTaBHIKOM
CTPYKTYPH BeJIWKOL TPy KpucTanxiB Tumny A;BX, —
TaK 3BaHOIO ciMeicTBa cyabdary Kagllo, ske HapaXo-
Bye nonaz 300 cronyk [5, 6].

11. 3BPA3KHM TA METOAMNMKN
EKCIIEPUMEHTAJ BbHUX JOCJAIISKEHD

Kpucranucynnsdaripayuaux enementis M eSO, (Me
= Na, K, Rb, Cs) 3a nozibuicTio iXHBOI KpHcTadiUHOI

6yI0BU Ta 0COBAUBOCTSIMU TEMTIEPATY PHUX Pa30BUX TIe-
PETBOPEHD PO3MOMAAIOTHCS Ha TPYIY cyIb(haTiB Kaalio,
py6imio, 1esiio Ta cyib(har HATplo, HIO 32 IINMHI XapaK-
TePUCTUKAMM Bl AP13HAETHCS Bl HIX.

Enemenrapsa KoMipka cyibdaTiB Kariio, pybimiio ta
1e3110 MICTUTH YOTUpHU POPMYIbHI OIMHNUIIN 3 HeeKBIBa-
JEHTHOIO TIPOCTOPOBOIO OPIEHTAINEIO. Y HU3BKOTEMITIED a-
TypHifi pomGiuHiit f-dasi (Hanpukaam, IIs8 KpHUCTATIB
K2SO, mpu T < 860 K) ix cIpykrypa XapaKTepu-
3Y€ThCs IPOCTOPOBOIO TPYTIOI0 CUMeTPil Ppan = D38 [7,
8]. CTpyKTypHUM €JeMEHTOM, IO BU3HAYAE OCHOBHI BJI a-
CTUBOCTI MOAIOHIX KPUCTAIIB, € TeTpaeapuyHa Ipya —
MoeRy aApHuit anion (MA) SOZ_. IIi 1 vac ol aBueHHsT
TeMIeparypu Bix kKimHaTHOl (T ) nipn Temmeparypi T ~
673 K mounnae B1AOYBATUCS MEPEOPIEHTAIN S TETPAeAPIB
SO2™, a npu dasosomy nepexoxi (BTT) (T = 860 K) mo-
FIMBUIT TOBOPOT IPYIIN SOZ_ HaBKo0 ocr (001). Y rem-
meparypHiii obracti 860-864 K, mo 6amsbka D0 TOUKU
OII, kKpucTanu xapaKTepu3y IOTHCS IIPOMI FKHO IO HECYMIp-
Howo ¢aszoio. Y BUCOKOTEMIIEpATYPHIA TeKcaroHa bHIH
a—dasi (mra kpucranis KoSO4 mpu T > 860 K) Bonn
MAalOTh POCTOPOBY Ipyny cuMerpii P63/ mmc = Dgh.

Cynbdar HaTpito (B eremeHTapHIl KoMipii 8 dop-
MYJIBHUX OJUHWIG) icHye B It Moaudikamax (I-V),
3 sux crabiapaumu € Tiabku V, 11 ra 1. Tlpu wim-
HaTHI TeMmepaTrypl icHye pombiuna ¢asa III, ska 13
3pOCTaHHSAM TeMIepaTypu B iHTepBadi ~ 160-180°C rre-
perBOpIOETHes y dasy IV, 1o, iMOBIpHO, € MOHOKIIH-
wvoro. st dasza nmpu T ~ 185°C 3HOBY mepeTBOPIOETHCSA
B pombiuny ¢asy III. Hapemrri npu 241°C NaySO4 1e-
PeXoInTh y TekcaroHaJabHy a3y I, mo, MokIuBO, € 130-
MopdHOIO BucokoTeMmieparypHiit dpasi K2SO,4. Yrazani
epeTBOPEHHS BlADYBAIOTHCA AOCUTH MOBIABHO, TAK IO
MIpM HATP1BaHHI Ta OXOJOMKEHHI MO ke Oy TH 0IHOYaCHO
Jmeklabka das. KpiMm Toro, AKIO, HATIPUKIA, TIPU OXO-
JOIEHH] BIAETHCA 3aIobIr T TIepeTBOpeHHo mpu 1 =
241°C, to Tom mpu T = 236°C cnocTepiraeMo 1HBEPCIIO
v dasy II, sika, omHak, € HecTablABHOO IPU 3BUYANHIX
HI3BKUX TrcKax [9].

IIpu HarpiBaHHI B crToAyKaX cyaAbgdaTiB BlAOYBAIOTHCS
TaKOo K TIEeBHI XeMIuHl 3MiHE Ta mdedpopmarii. Tak, Kpu-
cranu cyibdary Kaalio, BUPOIIEHI 3 BOJHOTO PO3UMHY,
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C. HEAIJIBKO

111 7] Yac MBUAKOTO HATpiBaHHA Ipu TeMiepaTypi~ H70 K
posTpickyioThes. lle moB’si3amo 3 yTBoOpeHHSIM 6yIbba-
IIOK BOJAHOI MAPH, HIO Y TBOPIOIOTHCA 3 MOJEKYI BOJM,
SIK1 3aMIITY IOTh KaTIOH! KaJalio y BUXIAHUX KpHCTalax.
[purmyckaemo, mo Mpu BUPOILyBaHHI KPUCTAIIB 3 BOI-
HOTO pO3umHy Ha Micmi geskux Homis KT posramosy-
otbest fiorn OHF [10]. Tlpn mocsArHenHi MeBHIX TeMTTe-
paryp BLAOYBae€TbCsi po3maj HOHIB OH;’ 3 HACTYITHUM
Buminennsm Monekyn HoO 3 kpuctana. 3anuimkn HoHIB
BOJIHIO Y TBOPIOIOTH AedpeKTH 3aMIIEeHHs, 3aliMaloun mo-
JOFHEHHST KaTloHIB Kajdifo. Jlaal BLADYBa€TbCs peKOM-
O1HAIIS BOJHIO 3 BUAIMEHHSIM Mogekya Hy. Ywmacmimok
IBOTO B MIATPATI KATIOHIB KaJI1i0 ¥ TBOPIOIOTHCS BaKaH-
cll, a KPpUCTAJ eJeKTPUUYHO 3apsiakaerThes. lle BUKIU-
Ka€ HeoOX1THICTD eMeKTPIUYHOl KOMIIEHC AT, SIKa MO ske
BLAOYBATHUCA 3a PAXyHOK PO3maay CylIbpaTHUX IPYI 3
BUIITEHHSM CIPUAHOTO Ta3y Ta KUCHIO:

2'(K1_x®x)2804 — (2—2$)KQSO4+2$SO3 T +l‘02 T .

Mac—CrneKTpoOMeTpUYHl AOCH1MHeHHS TOKA3adn, o
MaKcuMaabHe BIITeHHs BOIN Bl AOYBAETHCS B MIATA30H1
TemitepaTyp 423-433 K. Ilpu T' = 513 K mounnaerhes
BUIIEHHST KUCHIO Ta BOJHIO, SIKE € MAKCUMAJbHUM [P
T =613-633 K. Jdaxi IHTeHCUBHICTD BUAIICHHS CIIAIAE,
1mpu T > 733 K BumaeHHA KUCHIO TPUMUHACTHCS.

€ IaHl Mpo OCHOBHI TpOIecH, sIKl BlADYBAIOTHCS I
JILEIO TEIIOBO1 OOPOBKI B 130CTPYKTYPHIX J0 CYIb(aTiB
KpHcTalaX XpoMaTiB JYKHIX MeTaJlB 1 sIKl, OUEeBIIHO,
BiIacTuBl I Kpucraaam cyabdaris [11]:

1. Ilpn meBeaurnx reMieparypax sinmany (Tosp =
150-250°C) i Biarauri y BakyyMmi BiaOyBaeTbCsA MOBHA
JIeTiIpaTaliisi 3pas3kiB 3 0AHOYACHIM MeXaHIUHIM pO3IIa-
JIOM IXHBOI ¢TpYKTY DU (Tap BOAM, 10 BUXOIATH, PO3PH-
BAIOTh [PATKY);

2. B iaTepBaai temneparyp 400-780°C B wpucramax
XpOMATIB Ny KHIX MeTaJ iB BlAOYBAETHCS TIEPeXia y BU-
COKOTeMITeparypHy a—Moandikaiiio. [Ipn oxomomsHeHHl
KPUCTAJd1B — 3BOPOTHIN Mepexin o — [, oOHAK MpHU
IIBOMY B OXOJMOIMEHHUX 3pasKax 30epiraeThcs 3HAUHA
KITBKICTH a—MOIndIKaIll y BUTASAAl BKIOUEHD MIKpO-
das, Mo TMOBUHHO CHPUSATH 3POCTAHHIO KIABKOCTH JO-
KaJabHIX medeKTiB TPaTKL,

3. a—MoaudiKalis Ipu BUCOKUX TEMIIEPATY PaX Xapak-
TePU3YETHCS 3HAUHOO POl nHIcTI0. OcHOBHA 11 YacTUHA
(=275% mast Lit, 52% nas RbT) Busmauaerhes kario-
HaMWU, a pelrra — eaeKTpoHaMu. RaTioHHA TPOBIAHICTH
MIpU IIbOMY BUKJINKAE Yy TBOPEHHS BEIUKOI KITBKOCTH Jie-
errip Tuny PpeHkenas (KaTiOHN B MiKBY371aX, BaKaH-
cii B KarionHifi marparii) [12], a exeKTpoHHA MOKe 3a-
BesmeuyBaTh MEPEHOC €AEKTPOHIB M0 MiCHb PO3Tally-
BaHHs eeKTUBHUX TO3UTUBHUX 3apsmiB rpartku. [Ipu
OXOJOIKEeHHI KpHcTala MOMINBA CTabLI13allls Yy TBOpe-
HIX gedeKTiB 3 OTHOYACHIM (bOPMYBaHHSIM ITEBHOL K1 b-
KoCTHU HeheKTiB B aHIOHHIN M AT PaTIil.

Hapenem Buine maml mpo CIPYKTYpHI Ta XeMIdHl Iie-
peTBOpEHHA B KpHcTazaXx cyabdaris (ra izomMopdHmX
JO HUX XpOMaTiB) TOKAa3yIOTh, 10 BHACAIIOK iX Bil-
majy TpHU MEeBHUX TeMIepaTypax caIij OUiKyBaTw 3MiH
V CIIBBIAHOIIEHH] Ae(eKTIB TOTO UM IHIIOTO THUIY B
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CKIAJl KPUCTAJIUHOI MAaTPUIN. 3POCTAHHS KIIABKOCTH
neBHNX nedeKTiB CTBOPIOE YMOBM ST 1X BISIBJICHHS,
30KpeMa JTIOMIHECTIEHTHUME MeTomamu. QnHaK Ha Cho-
TOIHI JIOMIHECIIEHITI IO KPUCTAIIB CyAbdaTiB IpaKTIIHO
He gocaimsyBaau. Bumsitkom € poboru [13, 14], me
MIpY PEHTITEHIBCHKOMY 30y I3KEHHI B JIIOMIHECIIEHII CITO-
cTepiraim IBl CMYTH: KOPOTKOXBUIBOBY 3 MaKCHUMYMOM
Fy 230650 cm~! i manismmpunoo ~ 2400 cm~! Ta 10B-
TOXBUJABOBY, CKAAIHY 34 CTPYKTYPOIO CMYTY ¥ JIAMAa30H1
1600027000 cm~ 1.

Y Haunii poboTl JOCHIIHKEHO CIIEKTPU IOTANMHAHHS,
doro— (OJT) i penrreHoniomirecnentii (PJI), ciexrpu
o T30y MIHEHHS T IOMIHECTIEHIT1 Ta KOMOIHAIITHOTO po3-
citopanss ceitia (KPC) MOHOKpHUCTAMIUHIX 3pa3KiB Ta
TMOPOWIKIB cynb(aTiB AyKHUX MeTaaiB. JocaimsxeHHs
MPOBENEHO B MIMPOKOMY TEMIIEPATYPHOMY IAMAa30H1
(4.2-300 K) i3 3acToCyBaHHAM CYYACHOI CIEKTPaJbHO—
peecTpyoUuol armapary pu.

Ilix momiKpucTATIYHIMI 3pas3kaMil MII PO3YMIEMO SIK
MO3aluHl OJIOKH, IO CHKIAJAIOTHCSI 3 HEBETUKOTO PO3-
MIpY MOHOKPHCTAJIB, TaK 1 AplOHOIUCIIEPCHI TTOPOIIKA
cynbdaTiB Iy ;KHIX METaI1B. ¥ ¢l 3pa3Kil TOTYBAJM 3 IO~
nepenHbo ocylieHnx y dopeakyymi (0.05 mm. pT. c1.)
npu temuepaTypi~ 100°C Buxiganx coxeit M e,SO4 da-
6puunoro BupobHuirrea. CaMe Ipu TAKUX TEMIIEPATYPax
coll cynboariB, 30KpeMa cyIbdary Kalio, epeKTUBHO
BTpadatorh Bomy [10].

Monokpuctaau cyabdary Kalilo BUPOILyBall BUIIA-
POBYBaHHSIM 3 BOJTHOTO posunny coaitpu 1 = b5 K.

Mos3salunl 3paskm OJeps;KyBaJdW 3 PO3IIABY IIUXTU
ocyurenux coaeii cynbdatis. [luxry posmaapasiim y
BLIKAUaHUX M0 (POPBAKYYMY 3alasgHUX KBapIEBUX aM-
nyxax. Ilpm temmeparypax, mo Ha ~ 50°C mepeBum-
HIyBaJaW TeMIEPATypPU TITaBA€HHS BlAMOBIIHUX COMel
cyabdarTiB, posliaB BUTpuMyBaau Oamszbko 30 XBU-
auH. [ToTiM fioro noBlabHO (~14 FOILI/IH) OXOJIOMI Ky BAJT .
Ogep:waHl 3pasKl Maal BULISAL KOMITO3UINI OJOKIB 3
OKPEMUX MOHOKPIHCTAIB PO3MIpaMu ~ 3 = 3 MM°,

HApibHomMCIIEpCHI TTOPOIIKK OJeP KyBaIll PO3THPaH-
HsIM OCYIIEHUX BUXITHUX cOJell cyabdariB Ta B IeSTKUX
BUIMAIKAX PO3TUPAHHSIM MO3aluHUX 3Pa3KiB.

Ilpu BUpoIIyBaHHI KPUCTAJIB, J€TOBAHUX I0JATKO-
BUMH JAOMIIMKaMu, BukopuctopyBaau coxl CaCls, BaCls,
T1550,4, CuSOy4, NiSO4 kBaxdidikami “XY9” abo “U”7. B
OCTAHHBLOMY BUIAJKY 1X HOJATKOBO OUMIMAIHN TEPEKPU-
CTAJ13aI1E€I0 3 BOAHOTO posuniy. KoHIeHTpaIil JoMin-
KOBUX CIOAYK y mmXTl BapioBaim y Meskax 0.0005—
5.0 mac.%. Temneparypy po3ILIaBiB IIpU CHHTE3] Ta-
KHX JOJATKOBO JErOBAHUX 3Pa3kiB Oyao 361abIIEHO Ha
100°C, a yac BUTPUMKHN PO3ILIaBy MPU il TeMIIEpaTypl
JIOBEJIEHO 10 JIBOX TOJIUH.

Tepmoobpobaeri 3paskn — TIie BiAmadeHl MPOTITOM
1+6 rogun mpu dikcoBamux remueparypax (Toep) 3 iH-
rtepBaay Bin 200°C mo Temmeparypu maaBIeHHS 1 BlJ-
HocHO mBHAKO (7o 1 roj.) oXomoieHl JO KiMHAT-
HOI TeMIlepaTypu MOMIKpHucTanln cyibdaris. [licas oxo-
JOIMHEHHS 3P a3k IEPETUP AT 3 METOIO 1X HOAPIOHEHHS 1
romorenizari. Ilig gac BiAmaIy TOPOIIKI 3HAXO I ICS
B BaKyyMmoBaHUX a0, HABIAKHU, BILAKPUTUX KBapIIEBUX
aMITyTax.



CUCTEMA ILIEHTPIB ®OTOJIFOMIHECIIEHIIIT . . .

III. EKCIIEPUMEHTAJIBHI PE3YJIBTATU

Momnokpuctaau K2SO4 xapaKTepusyoTbcsi BUCOKUM
npomyckansaM (~94-+-96%) B 06aacti 12000-32000 cm~!
(puc. 1, kpuBa 1). Y 1iii se 0BIacTi pO3TAIIOBYIOTHCS
i emyru PJI rakoro kpucrarna (puc. 1, kpusa 2). Ilpu
TeMmmepaTypl 77 K criocrepiraeMo Takl sk CMYTH “CHHBO—

800 700 600 500
T T T T

3eJeHOTO” BUIIPOMIHIOBAHHS, ale TIpU AeSKIA 3MIH] CITIB-
BiJHOIIEHHS 1XHIX iHTeHcuBHOCTell (pume. 16). (Haspu
BCIX CMyT TyT i JaJi MaloTh yMOBHHI Xapakrep.) I3
1IBOTO 3K PUCYHKA BUIHO, 10 crieKTp PJI mist MOHOKpU-
craia IpPaKTUYHO 30ITa€ThCA 31 CIIEKTPOM TIOPOTIKY BU-
X1AHOL oMl cynbchary Kaldiio 3 Ti€n o0cobAMBICTIO, IO
KOPOTKOXBIJIBOBA CMYTa 3 MakcuMyMoM B okoxi 400 uM
JIIST OCTAHHBOTO TTocaabaeHa.

400 A, HM
T

50

0(1)

Puc. 1.
Ass = 337.1 uM i remueparypi4.2 (1, 2) Ta 77 K (3-7).

IHTeHCUBHICTL MTOMIHECIEHIN TpH (HOTO36YIKeHHL
(moryskHe yabrpadionreroBe cBiTno: choKycoBaHe da-
3epHEe BUNPOMIHIOBAHHA 3 Ass = 337.1 HM) € ayse He-
snaunoto. (Ile 0cobaMBO cTOCYETHCSI MOHOKPIC TAI I UHIX
3paskip.) IIpu mbOMY KOPOTKOXBHIBOBA CMYyTa TIpak-
TUYHO 3HUKAE; TMOCTabIIoeThess 1 HACTYIIHA CMYyTra 3
Mrar ZAT0 M (Vo = 22275 cm™1) (puc. 1B).

Biaman mopomuikiB y BaKyyMml B IISIMa30HI BlIHOCHO
HI3BKUX TeMmeparyp (1o 400°C) He mpUBOANTE 10 CyT-
TEBUX 3MIH Y CIEKTPaX BUITPOMIHIOBAHHS, OTHAK IIPU T10-
JaJBIIOMY IIBUIIEHH] TeMIIepaTypU BLANATY BKa3aHe
paHillle CBIUeHHSA MPAaKTUYHO 3HUKAE 1 BUHUKAE 1HTEH-
cUBHe “seneHe” CBIUEHHs, MIO B IOPIBHSIHHI 3 OTIMCa-
HUM BUIIE XapaKTepHU3yeThcs BIIHOCHO BY3bKOIO (IiB-
mmpuna ~ 300 = 400 cMm™1) cnekrpanabHOIO cMyTOIO 3
Auar =485 vm mpu T = 77 K (puc. 1r).

[Monanbiine miABUIIEHHST TEMIIEPATY PU BLANIATY TTPUBO-
JUTH [0 3HUKHEHHST 3a3HadeHol “sejeHol” cMyTH: Ha-
TOMICTD 3 SIBASIETHCS 1HTEHCHUBHE “OpaH;keBo—depBOHe”
cBiuerHs. CIIEKTp MBOTO BUIIPOMIHIOBAHHS, SK TIPAaBUIO,
Ma€ “TOHKY” CTPYKTYPY Y BUTISI PeTyAAPHAX CMY HHOK,
IO TPOSBISIOTHCS Ha be3cTpyKTypHOMY homi. [Tomibi
K CTIIEKTPHW MAIOTh 3Pas3Kl, olep KaHl MCAs KpUCTai-
3arii posmraBieHnx coaeii (puc. 1, kpusa 7).

PosrasinyTi Bume Ha nOpukiaml cyaibdaTy Kadiio

Crnexrp npomyckanas (1), cumexrpm pentreHo— (2-4) 1 dorontominecnenti (5-7) cyabdary xaaio mpu

JIOMIHECTIEHTHI XapaKTEPUCTUKU CTOCYIOTHCST TAKO MK 1
cynbdaTiB 1HIMX JTYKHIX MeTallB: HATPlIo, Kallio Ta
pyGimito. OTike, CYKYNHICTH BHUXIAHUX Ta 0OPOOJIEHUX
MEBHUM UNHOM 3paskiB cyibdaTiB XapaKTepusyeThes
TphOMa TUTIAMY CBIUEHHS:

— “cuHbO—3eIeHe” MNPOKOCMYTOBE BUIIPOMIHIOBAHHST
HeB1AmaJdeHIX 3pa3KiB;

— “seneHe” BY3bKOCMYTOBE BUIIPOMIHIOBAHHS 3pa3-
KIB, BiIMaJeHUX TPU HU3BKUX TeMIepaTypax;

— CTPYKTypHe “opaH;KeBO—4epBOHE” BUIIPOMIHIO-
BaHHs 3pa3sKiB, OJep #AHUX TIPW BUCOKUX TeMIIepaTypax
BIJMANy Ta 3 PO3ILIABY.

Y 1i#i poboTi MU MPOBEAN AOCI1IKEHHS BCIX 3a3Hade-
HIIX TUIB JoMiHecHeHIl. Pesyabratn gocaimHeHDb 1IeH-
TPiB, O BlAMOBITAIOTH 3a KO MKHIIT TUI CBIYEHHS, MU BU-
KIaJeMO B OKPEMUX JacTUHAX pOBOTH.

IV. ITIOXOOKEHHSI NEHTPIB
“CHUHDbO-3EJIEHOI'O” CBIUYEHHSI

XapaKTepUCTUKN BCiX TPBOX CMYT, IO BIACTUBI
IIbOMY CBIUEHHIO, MEBHOIO MIPOIO 3ajesKaTh Bl HasB-
HOCTH CIEMIAIBHO BBeJEHNX MTOMIIIOK THUIY KaTiOHIB
JY 3KHO—3eMeTbHIX eJeMEeHTIB, KaTIOHIB Taa1i0, CBUHITIO,
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C. HEAIJIBKO

HiKe o Ta 1H. [Ipn 1mboMy mpocTe 5Ky éMo JesIKy HeBlITBO-
PIOBAHICTH OO MKEHHS MaKCUMYMIB, pOPpMHU KOHTYDY,
CINBBIAHOMIEHHs 1HTEHCUBHOCTEMH Bl 3pa3ka 10 3pasKa.
Xoua B IXHIH TTOBEIIHIN MEBHOIO MIPOIO 1 BUSBISIETHCS
OMHOTHUITHICTD, ajJe CALA BIAPI3HATH 32 XapaKTEePOM KO-
POTKOXBIIBOBI CMYTH Bl HafO1IBII JOBTOXBUIBOBOI.

A, HM

800 700 600 500 400
T T T e T T

I, six. on.

0(s)

100 150T, K|

0(6),

0(a) | | | ..|."""“|"' 1 I

12 16 20 24

3
v+10",cM

Puc. 2. Coexrpu HeBl AnadeHUX 3paskiB CyabdaTiB HATPIIO
(1), rauairo (2), py6imiro (3) 1 nesito (4) upu peHTITIeHIBCHKOMY
(a) Ta doro— 38y nmenni (A = 337.1 um) (6, B). Temnepa-
Typa 3paskis 77 (a, 6) 1 4.2 K (8). Ha BcTaBni: TeMmuneparypsa
3aJ€ JKHICTh ITHTEHCUBHOCTH JOBTOXBUIEOBOI cMyTH P.JI MoHO-
KpHCTaJa CyIbdaTy Kaaiio.

“Cumi” cmyru B gismasoui 20000-26000 cv L.
Y IIbOMY AIAMA30H1 CIIOCTEePITaI IBl CMYTH BUIIPOMIHIO-
BaHHA (puc. 2). 3a CBOEIO MOBEIHKOIO BOHU TAKO # JIEIIO
BLIPI3HSAIOTHCS M1k c00010. RopoTKOXBUABOBA Mae HeBe-
JUKY 1HTEHCUBHICTEH HABITH MPW PEHITEHIBCHLKOMY 36y-
mennl. Y ®JI Boma mpaxTtmuno BlacyTHsA. OgHy 3 1HAX
JBOX CMYT, o Ma€ HaigoBun XBull (Ayax = 475 HM)
CTIOCTEPITAI N, K MPU PEeHTITEHIBCHbKOMY, Tak 1 mpu ¥ @
30y mwenH] (puc. 26). BoHa BracTuBa KpucTamiaMm cylb-
daTiB 3 pI3HUMHN KaTiOHAMHU TPATKH; 11 1HTEHCHBHICTD
BIJIHOCHO 1HIINX CMYT 3HAYHO 3POCTAE MPU PEHTTE€HIBChH-
KOMY 30y IsKeHHI 1 3aJ€3KUTh Bl 031 ONpOMiHeHHA (3po-
cTae 31 361nbIIEeHAAM), a opMa Ta MONOKEHHA 11 MaK-
CUMYMY 3a3HAIOThH MpU IHOMY HesHauHux 3miH. Tobto
MOJKHA TIPUIYCKATH, 1O 11l CMYTU HAJEKATH MEeHTpaM,
SIKI He TOB’si3aHl M1k cobot0. 3a cBOIMU XapaKTePUCTH-
KaM¥ BOHU TOAIOHI IO pO3rasiHyTux y poborax [13-15],
Jle MajJu CIpaBy 3 HEJAerOBAHUMU KPUCTATAMU CYIb-
daris. BpaxoByroun HaBeeHl BUINE O3HAKN 1 BICHOBKN
BKa3aHNX pobiT, 1X MOJKHA IMPUMICATH IIeHTpaM 3abap-
BJAEHHSI, 10, MOKINBO, YTBOPIOITHCS HA OCHOBI paju-
karxis 5O; , SOz, 5,03, abo & onHO— Ta IBOEIEKTPOH-
mmv F ta Fy memrpam. JaTum KOHKpeTHINTY 1HTepIIpe-
TaIo M€l CMYTH HOKK IO HEMO MIIBO.

“3egena” cmyra B gismaszosi 16000-20000 cv— L.
o cmyry, 3a aHAJOTIEIO 3 TIEHTPAMK Ha OCHOBI aHIOHIB
CrOi_ B KpucTanax XxpoMaris [2], MosHa BiaHecTu 10
BUMPOMIHIOBAHHST MOJEKYISIPHUX TPYII SOZ_, o 3J1e-
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dopmoBaHl B3aeMomico 3 AepeKTaMi 1 YTBOPIOIOTL 3
HUMW KOMILIEKCHI HeHTpu. Takmmu medeKTamMu Mo-
Yy TH Oy TH, HApUKIAL, BaKaHcll 1 JOMIIIKI B KaTlOH-
HIft marpari abo aHlOHHI BaKaHCll, MO y3TOIKY EThCS
3 BUABAEHOIO 3aJe;KHICTIO MaKCUMyMY IT€l CMYTH BLX
THUIY KaTiOHa, a 11 IHTeHCUBHOCTH — BIJ CIIOCODY omep-
FKAHHS KPUCTAla, HAasIBHOCTHU JOMIIIOK Ta 1XHIX KOHIIEH-
rtpariit. PopMa KOHTYpPY I€l CMyTH NpU TeMIepaTrypil
77 K ¢BlaunTh, M0 BOHA CKAAJAETHCS 3 JeKIIBKOX CMYT,
sIKl, HalleBHO, BIAMOBILAAIOTHL BHIIPOMIHIOBAHHIO PI13HOTO
Tuny TeHTpiB. ko npu Husbkux (~ 4.2 K) remre-
paTypax c¢BITIO 30yIKy€ TIABKN OKpeMUil THUI HMeHTPIB
(puc. 2B), TO TIPW T ABUIEHH] TeMIIepaTypH eHepTis Bl
JepeKTIB, Kl 11 MOTAWHYIN, MepeJacThes Ha MOJIEKY-
JASIPHI TIEHTPU PI3HOTO TUIY, MO 1 TPUBOANTE IO CKIAI-
HOTO BUIISITY BiANOBIJAHWUX CHEKTPiB (puc. 26).

1, Big. on.

ol
480 490 5004.mm

Puc. 3. Coexrpm “sexeHol” JIOMIHECIEHIN KpPHUCTaJIiB
K280, (a) Ta Rb2SO04 (6, B) mpu 7' = 77 (1, 3, 5-7) 1a 300 K
(2,4). Tycruna oty sxmoctn 36y naenns Prs = 1.03-10° (1-5),
0.54-10° (6) i 0.26 - 10° Br/em® (7). Tosp = 600 (1,2) i 550°C
(3-7); Ass = 337.1 mM.

CyTTeBUM € criocTepeskeHUl haKT 3pOCTAHHS 1HTEH-
CUBHOCTH “3eJeH01” CMYTH IPH MepeXol Bl peHTTeHIB-
cbkoro o ¥ ® 30y msrenns. e osHadae, 1o i1 epbeKTHUBHe
30y MKeHHS BlIOYBAETHCS 32 PaXyHOK MEepeXOmiB y 3a-
bopoHeHi 30Hl. BoaHouac, momMiueHa aHAJOTIS B TeM-
mepaTypHIfl 3aJe3KHOCTI IHTEHCUBHOCTH €l CMYTH SK
MIpY PEHTITEHIBCHLKOMY, TaK 1 IMpu poTO30Y IKEHHI MO sHe
CBIIUNTH TIPO TOIOHICTh MeXaHI3MIB 30y IHeHHS: 3aX0-
IJIEeHHS eJeKTpOoHa TEeHTpoM cBiuenus. To6To He Bu-
KIIOUEHO, M0 MEHTPOM CBIUEHHST € MOJEKYISIpHA Cy T b-
datua rpymna SOy, 3apATOBUIl CTaH SKO1 BLAPI3HACTHCA
Bix crany MA SOi_.

Bimzmnaunmo, 1o mombHa IHTEpIIpeTallsi J0BIOXBIIHO-
BUX CMYT JIOMIHECIEHIN] K TaKuX, IO HaJde;kaTh Je-
deKTHUM aHIOHHUM MOJEKYISPHUM TPYIaM KPUCTATIB,
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Y3LOIKY €ThCsl 3 MipKyBaHHsAMU aBropis [13, 14], me ii
PO3TIAAIAIOTE AK BUIPOMIHIOBAJABLHY PEKOMOIHAINIIO MO-
JeKyasipHOTO eKcuroHa PpeHKessi, SKUU 3a paxyHOK
B3aEMO/I1 3 KOJTWBAHHIMU aBTOMOKAII3YETHCS, Ta 3 Pe-
3yabTaTaMu eKCIIepUMEHTAIBHUX J0CJI1IKEHbD I IOMIHEC-
IEHINl Pi3HOTO THUIY OKCHIHUX KPUCTATIB 3 MOJEKY-
JASPHUMHU TPYMaMy B aHIOHHUX BY3/1aX, HAIPUKIAI:
M63VO4, M62W04, CdWO4, CaWO4 Ta 1H. [1, 16—
18]. Takuil BUCHOBOK Y3IOJKYEThCSI TAKOMK 31 3HAUCH-
M AF, eHepriii akTmBalil 0e3BUIIPOMIHIOBAIBHIX
MepexoiB, AKl MU OJep KAl 3 JOCILIKeHL TeMIlepa-
TYPHUX 3aJ€e3KHOCTEH IHTeHCUBHOCTH CBiUeHHS (BCTaBKa
Ha puc. 26). BeraHOBAEHO, 1O BHCOKOTEMIIEPATYPHY
JITSTHKY 3aracaHHs JOBTOXBIIBOBO1 CMYTH JIOMIHECIIEH-
111 HelloTaHo ommcye€ BlaoMa dpopmyna Morra 3 AF, =
380 £ 40 ta 400440 cM~! mpu peHIreHIBCbEOMY Ta do-
TO30YIKEHH] Bl AMIOBIIHO. Y Ka3aHl 3HAYEHHs OJIM3bK] 10
yacror (420-650 cm™1) BHyTpimmHix nedpopmariiinux Ko-
auBaHb cyiabdarauux MA B cioaykax MesSO4 [19-23].

V. PEKOMBIHAHIﬁHA “3EJIEHA”
JIIOMIHECHEHIIIA CYJILPATIB

“3eneny” By3bKOCMYTOBY JIOMIHECIIEHITNIO CYAb]aTIB
AY3KHUX METadiB, 1O XapaKTepU3yeThCs CMYTO BU-
TMPOMIHIOBAHHA 3 Ayax = 480-510 HM, MoKHa 31HIIIO-
BaTHU BLAMNAJOM y BAKyyMIl MOTMEPEIHBO MPOCYIIEHNX TO-
POIIKIB, O/Iep sKaHNX KPUCTAT13aITEeIo 3 BOAHNX PO3UNHIB
BLAMOBIAHUX cyabdaTHnx coneit. Temmeparypu BiamaIy
MpY IbOMY TIOBWHHI J€3aTU B 1HTepBadl ~ 75 + 50 K
HIKYE Bl TeMIEpaTypHUX TOUYOK hasoBUX TEpPEXOiB.
[HTeHCUBHICTE JTIOMIHECIIEHIN] 3pOCTaE IPY Il ABMIICHHL
TeMTepaTypn Biamany Toep a g0 Toukn PII. IIpm mo-
JanbIIOMy 3pocTanHl Toep MIOMIHECIEHITA 3HNKAE, Ha-
TOMICTD 3 SIBISIETHCST “OpaHKeBO—UepPBOHe” BUIIPOMIHIO-
BaHHsA.

CrekTpalbHl XapaKTePUCTUKU “3eqMeHOl” JTIOMIHEC-
IeHINl 3ajJesKaTh BLA THUIY KaTloHa, IO BXOAUTH IO
CKIAIY CYIb(haTHOL CIONYKN Ta IOTY FKHOCTH 30y I3Ky-
touoro ceitaa (puc. 3). (Cepenss BlacTaHb MidK cMy #e
KAMW TOHKOI CTPYKTYPHU BUCOKOTEMIIEPATYPHOI CMYyTH
cBivenss kpuctana K504 craamae ~ 270 CM_l).

Bumip roBaHHsT KIHETHKM JIOM1HECIIEHIII1 TTOKA3 a1, IO
il saracaHHs OIICYE KpUBa, sSKa € TAJEKOI Bl eKC-
noHeHTH (puc. 4). EderrupHuil uvac saracanHs (iH-
TepBaJ, MPOTATOM SKOTO IHTEHCUBHICTDH T CIHST TTPUITH-
HeHHs 30y JKeHHS 3MEHIIYEThCA B €-PasiB) OIHEHO B
1.5-1077 mKc. CrieKTp al bHO—KIHE THUHIMH IO CI1 I3HeH-
HAMU TaKOK yCTAHOBIEHO, MO MAKCUMYM HU3BKOTEM-
mepaTypHUX CIEKTPIB BUIPOMIHIOBAHHS, OJEp KAHUX 3
YacOBUM PO3IIIEHHM, IpH 361 IbIIEHH] Yacy 3aTPUMKN
peectpaini tz Ha 10 MEKC 3MIIYETHCS B JOBrOXBIIBOBII
Bik Ha 162 cM™! Big MOTOMEHHA Vyax=20500 cm™! mpn
t3 = 0 (puc. 4).

Y KaKeMO Hallcy TTEBIII, Ha HAIIl TOTA S, 3aTalbHl Xa-
PAKTEPUCTUKA CIIOCTEPEKEHOL JIOMIHECIIEHITI :

mo—Tiepmie, OIMCaHI CMYTH He eJeMeHTapHi, a
crknamai. lle BUnIuBae 3 TaHUX PO BILIUB TeMIlepaTypH
0BPOBKI, TEMITEpATYPH 3pas3kiB, a TAKO K 13 3716 FKHOCTHI

CIIEKTPaIbHIX XapaKTepUCTHK BLI BUOOPY Ti€l Ul 1HIIO1
JUISHKKA 3pas3KiB IIsT TOCT1IHEHD,

5 10 15

20 t, mMxc
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Puc. 4.
3 uwacoBuUM posaineHHaMm (2, 3, 4) cumekrpu (6) arominec-
nennii kpuctaais RbaSOs4 (Tesp = 600°C) mpum 77 K i
Ass = 337.1. Yac sarpumru ¢, = 0(2), 1.0 (3) 1a 3.0 Mkc
(4). Pys = 0.54-10° Br/cum®.

Kpusa saracanss (a) ta imTerpaaphumit (1) i

mo—apyre, KiHeTHWKa 3aracaHHs MIOMIHECIEHIN] He
€KCITOHEHIT SITBHA;

IIO—TPETE, CICKTPAJIBHIN PO3MOMIA JIOMIHECIIEHITL
3aJ€KATHh BlA MOTYKHOCTH 30y 13Ky I0UOTO BUIIPOMIHIO-
Bantsi. JleTaabHilre 11eil BIIMB BUTJISIA€ TaK: TIPU 3PO-
craHHl rycTuHu 36ymsenus Py vy weskax Big 0.26 -
105 mo 1.03 - 10° Br/cm? mMakcumMy™m cMyTH JioMiHec-
MEHIN]1 3MIILY €THCSI B KOPOTKOXBIABLOBII OIK BLA 3Ha-
YeHHA 3 Ayax = 4910 A (Varax=20367 cm~1) 1m0 sma-
YeHHA Ayax = 4895 A (Varax=20429 cm™1) (puc. 3B).
IIpu momanbIToMy 3pOCTaHHl TYCTUHN 30YyIKCHHA 1H-
TEHCHUBHICTD 1€l CMYTH JAIOMIHECHEHIN] [;0y TATAE 1
3’SIBASIETHCST JOBIrOXBUABOBA CMYTa CBIUEHHS 3 Ayax —
4980 A (Vyax=20080 cm~ 1) mpu Pyg = 25 - 10° Br/em?.
3aI0BIABHY ATPOKCUMAIN IO €KCTIEPUMEHTAN bHUX 3aT€
HocTel Iypon = f(Pss) cTemenesoto dbyHrmieo I, = kP77
MoskHA Oyao 3mificHuTu npu 3HaveHHsXx m = 1.3 1 1.4
JJIST MIATA30HY BeANKNAX MOTY FKHOCTEH (P36 =10"6-25.
106 BT/CMz) Ta 2.11 1.5 B misAmMa3oHl MaJINX MOTY sKHOCTET
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C. HEAIJIBKO

(Pys < 10~6 BT/CMZ) mast kpucranais RbaSO4 1 KoSOy
Bianosiano. OT:ke, 0coBAMBICTIO “3e1€HO1” MIOMIHECIIEH-
111 € HeA1HIFHI XapaKTep 3adeKHOCTH 11 1THTeHCBHOCTI
B1J 1HTEHCUBHOCTH 30y Iy FOUOTO CBITIA.

Takum untoMm, “senenHy” JTIOMIHECIEHITIIO MO JKHa PO3-
TASIIATH AK TaKy, M0 CKIATAETBCS 3 JBOX KOMIIOHEH-
TIB: OIWH — I1€é KOPOTKOXBUIBbOBA HU3BKOTEMITEPATY PHA
(~77 K) cmyra, mio 36y J3Ky €ThCs IPU MEHIINX TTOTY KHO-
CTSIX CBITaA, 1 APYTUH — JOBTOXBUIBOBA CMYTa, IKY CIIO-
crepiraemo npu Bucoknx (~ 300 K) abo sk mpu HU3BKUX
TeMTepaTypax, aje BeIUKAX TOTY JKHOCTIX 30y MK HHS.

Busasnenl ocobamBocTl “3eqmenHol” JTIOMIHECIICHIN] He
JIIO3BOJISIIOTH XapaKTepU3yBaT e BUIIPOMIHIOBAHHS SK
BHyTpluHELOIeHTpOBe. IIpoBenenuii aHaxis aiTeparyp-
HUX JAHUX [I0Ka3aB HEeODXIAHICTL ypaXyBaHHsS OAHOTO
3 BHUIIB peKOMOIHAINHHOI MIOMIHECIICHINI, a caMe, pe-
KoMDiHaml Ha goHopHO-aknenTopHux (JI-A) mapax.
Binwire Ttoro, mamaraHHA po3ibpaTmcsi B Iikepenax
IBOTO CBIYEHHSI TMPUBEAN HAc 10 HEODXITHOCTH HOTo
3lcTaBlIeHHs 3 TaK 3BaHUM KpailoBUM BHIIPOMIHIOBAH-
HAM HaIliBIIPOBi THMKOBHX KpucTaxis rpym AL BV [24-
33], npuuomMy HeBaKKO OYJIO BCTAHOBUTH, IO 3a HABe-
JEHUMM BUIIE CIEKTPalbHUMU XapaKTepUcTHKaMU Hall-
DauruuM € cyabdin kaamio — CdS [34-38]. Ysaraab-
HIOIOUN HasIBHI J1TepaTypHl JaHl, MO JKHa CTBED Iy BaTH,
mo B Kpuctanzax CdS, skl He MICTATH CIEIsIBHO BBe-
JEeHUX JOMINIOK, B aKTyalbHIA I1s Hac oDIaCcCTl CIeK-
Tpa CHoCcTepiratoTh “roaydy” (CKIaIaeThbCA 3 JeKiIBKOX
AiHif y misnasoni 485-500 M) Ta “semeny” (xapakre-
PU3YETLCS CIPYKTYPOIO Y BULI A €KBLANCTAHTHAX CMY-
oK Ha miasaHmi 505-540 HM) cMyTH a1oMiHECTIeHTI.

TakuM YMHOM, MM MAE€MO JIOCHThH 3HAUHY aHAJIOTI0
B CIEKTPOCKOINYHNX TIPosiBax “ronybol” Ta “semenoil”
aiomitectermi CdS Ta crocTepeskeHIX TBOX CMYT “3e-
JEHOTO” BY3bKOCMYTOBOTO BIIIPOMIHIOBAHHS CYIbgdaTiB
AY3KHUX MeTaniB. Y KazaHa aHAJIOTIS BUSIBASETHCS He
TIABKI B TIOJOMKEHHI BIAMOBLAHUX CMYT, TapamMeTpax
KIHETUKH 3aracaHisi, aje i y HAsBHOCTI TOHKOI CTPYHK-
TYpHU, XapaKkTepl BILIUBY 1HTEHCUBHOCTY 30y I3KEHHS Ta
B3aeMO3B 513Ky cMmyT. OUeBUIHO, 3a3HAUEHA AHAJOTISA €
BUSIBOM TOMIOHICTH IPUPOIN MEHTPIB Ta MEXaHI3MIB TIe-
pexomis. Caia BiA3HAYNATH, IO TElep BCTAHOBIEHO Me-
XaHI3MI POTOMEPEXOMIB, Kl 3yMOBIIOIOTH YKa3aHl pe-
KOMOIHAINHI CMYTH CBIUEHHS, Ta BU3HAYEHO MapaMeTpn
BLAMOBLAHMUX IIEHTPIB JAIOMIHecCIeHIN B Kpuctaxax CdS.
Boanouac mpupoma mMeHTpiB, 1XHI CKIad, poab mdedek-
TIB Ta JOMIIIOK yce Ie 3aJHUIAEThCsT MPeAMETOM IO0-
CIIHeHD 1 MUKy cift. To0To, 06TOoBOPIOIOUN MUTAHHS PO
IEeHTPY CBIUEHHsI B KpUcTajdaX cyabdaTiB, MU MO KEMO
POBOUTHU BUICHOBKI TIABKI Ha PiBHI TBEP AMHEHHS PO 1XHIO
nomibHICTE 10 HEeHTPIB BLANOBIAHOIO CBIYEHHS B CYIb-
dim ragMito 6e3 KOHKpeTnsail OyaoBu. I TyT, siK HaMm
3MaEThCS, TOMOBHAM € Te, Mo 1 “ronydy”, 1 “sememy”
cmyru B CdS 1moB’A3yI0TH 3 MOHODHUMU Ta AKIEMTOP-
HUMU PIBHSIMU, 3yMOBIEHUME TakuMu nedeKTamMu, sk
BaKaHCil CIPKM Ta MIKBY3JTOBHUI KaaMmiil abo, HaBIIAKN
BaKaHcil KaaMiio 1 MikBy3aoBa cipka. [leski 3 mimiit
“ronyboro” ceiuennsi CdS MOACHIOIOTH HAABHICTIO He-
KOHTPOJBOBAHNX AOMIINIOK ATOMIB Ay #KHUX METAJIIB, 30-
KpeMa JiTiio abo HaTpiio, Mo 3aMINyIOTh KaaMii. ¥ Ka-
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3aHe Bulle Ta gaHl posmiay I ¢BiguaTs, mo B Kpucraiax
cynbdaTiB Y KHAX MeTaJlB, OUEBUIHO, € YMOBH IJs
VTBOPEHHs TMOAIOHIX ITEHTPIB CBIYEHHSI.

Crmparunch Ha 3a3HAUEHY BUIIE AaHATOTIIO1 BPAXOBY-
oUl HARTOMIMPEHINTy MOJIEAE IIEHTPIB CBIUEHHS B KPU-
crarax CdS, MU MaeMoO MPUITYCTUTH, MO KOPOTKOXBU-
JBHOBA CMYyTa JIOMIHECIIEHIT1 cyIbdaTiB MoB si3aHa 3 pe-
KoMmbiHarmien J-A map, KOMIOHEHTAME AKX € MIKBY-
3710B1 OHNI Y 3KHOTO MeTaxy Mei‘" 41 aHIOHHI BaKaHcll
VX"’ (MOHOPHIIT KOMITOHEHT TIAPM) Ta MiKBY3JI0BI HOHH
ciprn S abo Bakaucil merany [Vir.]™ (akmemropHuit
KOMIIOHEHT). Y 30y mskeHoMy cTanl J-A mapuw — 1e Bia-
nosigHo teHTpu Me® un Vf(‘n_l)-l_ ta SO 1 [Vare]®.

JoBroXBUIbOBA 3 CMyTa MO3Ke OyTH BUSIBOM BHITPO-
MIHIOBaJIBHO1 peKOMOIHAIIN1 BIIBHIX HOCIIB 13 3B I3 aHIMI
Ha MiskBYy310BHX aroMax SY um flonax S; cipku. 3aszHa-
YnMoO, 10 Ha BIAMIHY BLA curyalil B kKpucTtanax CdS mn
MAaEMO CIIpaBy 3 BISIBOM PeKOMOIHAINHIIX ITepeXoIiB Ha
BLAHOCHO TAUDOK] IIEHTPH, SIKl 3abe3meuyIoTh JIoMIHeC-
TEHIN 0 TIPY KIMHATHI 1 HaBITh BHAIMX TeMIIEpaTypax.

Kpim ommmcarmx TyT aToMapHUX IIEHTPIB JIOMIHECTIEH-
mil B KpHUCTaZaX cyIbhaTiB JTyKHNX MeTallB, MOKYTh
yTBOpIOBATUCA 1 MOJAEKYISIPHI — JIBOATOMHI EHTPU
cBivenss. [Ipo 1ie B HacTymHOMY po3mial poboTH.

VI. MOJIERYJISIPHI HEHTPU
JIIOMIHECHEHIIII B KPUCTAJIAX
CYJIb®ATIB

Kpucranu cyapdariB 1y KHUX MeTAXlB, OIepKaHI 3
posmmaBy abo B pesyabTaTl BiAMALY TIPU TeMIeparTy-
pax T >600°C, mpu dporosbymsennl B obaacti 21000—
30000 cm~! miomiHecHioloTH B “opaHHeBO—UepBOHIiT”
cTlekTpaJbHiil obracti 12000-19000 em~!'. XapaxTep-
HOIO O3HAKOIO JIOMIHECIEHITNI € cepisi CMY’KOK TpaK-
TuuHo onHakoBol mimmpunu ~ (200-300) cm~L. Ipu
3HUKEHHI TeMITepaTypu Bl A KiMHaTHOL 10 4.2 K emy skxn
POBIIEIIIOIOTHCS Ha BY3bKl 1HTEHCHUBHI JA1HI1 Ta CTPYK-
TYpOBaHI Kpuiaa, MO iX CyIpoBOKYIOTH (puc. b). Yra-
3aHl CIIEKTPHU Ta 3MIHMN, IO BlADYBAIOTHCS 3 HUMM, Xa-
paKTepHi AJsi edeKTPOHHO—KOJIUBAJIBHUX TIEPEXOIB ¥
TOKAIBHUX TEHTPaX, YTBOPEHUX JOMINIKOBUME MOJe-
KyJAsSpHUME aHIOHAME B KpHUCTaXaX: BUMAIOK CHUIBHOI
B3aEMO/III eTEeKTPOHHOTO TepPeXoay 3 BHYTPIIIHLOIIEH-
TPOBUMU JOKAJBHUME KOJIWBAHHAME Ta BIIHOCHO caab-
KOl B3a€MO/ll 3 KPUCTAJIUHUMU KOJAnBaHHsIME. CriocTe-
pesKeHl CMY KKM €, TAaKIM YIMHOM, BIUSBOM 0e3(hOHOHHIX
aiuift (BOJT) — BysbKi JiHII Ta TEPEXOMIB 3 TeHEPATII €10
boHoHIB MaTpuIi — cTpyKTypHe hboHOoHHE Kpuio (OK),
nio cynpoBomiEye B®JI. CykymHicTh POHOHHOTO Kpuaa
ta Gesdononnoi xinil (BOJI+PK) Mae HasBy BIGPOHHO]
CMY KU,

Hemapmul wHamm mocHiIHeHHS TOKasaJn, MO aHa-
JOTIUHY CTPYKTYPY MOJKHA CIIOCTEPITaTh i B CIEKTpax
borosby meHHA onmcanol A oMiHecteHil (puc. 6). Kpim
TOTO BCTAHOBIEHO, MO Hpu POTO3OYAHEHHI CBITIOM 3
mismaszory 27000-30000 em~ ! Moskma CIIoCTEPITaTH 10~
JATKOBY “4epBOHY” CMYTY CBIUEHHS, IO CKIATAETHCS 13
cepiii cmysxok (C' + ¢) (puc. 5).
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Puc. 5. TarerpaasHi 8 waci (1-5) Ta 3 yacoBUM posaiieH-
uaMm mpu t; = 0.4 mkc (6) cuekrpu arominecrenmi MA ST
B kpucraidax RbySO4 mpu remmeparypi 300(1,2) ta 4.2 K
(3-6). Aas = 337.1 (3, 6), 374.0 (2), 441.5 (1, 4) Ta 488 HM

(5).

1, Big.ox.

0(2) —

0(1) L L
20400 21200 22000

I
22800 v, cm!

Puc. 6. /linamka coerTpiB poTo36y dKeHHA KPUCTAJIIB
K2504-85 (1) ra Na;SO4-S; (2) upu T =4.2 K. Peecrpanis
cBivennsa B obaacti BOJ 3 v = 6.

I3 OpIBHSHHS OTPUMAHUX PE3YTbTATIB 31 CIIEKTP AT b-
HO-KIHeTUUHUMU XapakTepucturamMu MA S5 B 1y suHO—
raaolaunx kpucraxax (JITK) [42-45] sunnusae, mo cepii
CMY 3KOK THIY A, sKl TIpOCTesKyIOI0THCSI B CIIEKTpax 36y-
JIMHEHHST Ta JIOMIHECHeHIN], Bl AIoBl JaI0Th e1eKTPOHHO—
KONNBANBHIM TEPEXOIaM 3 OCHOBHOTO KOJMBAaIbHOTO
pias (v = 0 um v = () BUXIZHOTO €JTEKTPOHHOTO
cTaHy MOJEKYJIAPHOTo LeHTpa S, Ha KOJIUBAJIbBHI PIBHI
3 PI3HUM KOJUBAJBLHUM YKUCIOM (vl uir v) 30y IHEHOTO

i 23

11, (emexTponna KoHdIryparis 7Tu0'g71'g) ctaHiB. Moskma

BBajKATU, WO B IPATIl KpUcTala aHIOH S; 3aMillye

Tpymy SOZ_. Mos®n1uBicTh caMe TAKOTO PO3MIIIEHHS ¥ 3-
TOIKYE€ThCS 3 BIUSIBOM OAHIEL cepil BIGPOHHUX CMY 3HOK
y crnekrpax kpucraniB NasSQy. HificHo, y Kpucramxiy-
HOMY IO cmMeTpii Dy |, 10 BlANOBIAAE PO3TAITY BAHHIO
aHIOHA SOZ_ B IUX KPUCTAJIAX, 3HIMAECTHCS BUDOIKe HHS
TepMiB 3a cxemolo Il — ?By + ?Bz. Ilepexoau Tumy
2By & 2By 1a 2B3 <> 2 B3 npu oMy 3aG0pOHeHi 33 cH-
METPI€r0, YHACI1 0K YOTO B CHEKTPaX 1 CIIOCTEPITAETHCS
JUIIE OMHA Cepls CMYIHOK. & KPHCTaIIdYHOMY 3K TOJI
3 nokanbHOW cuMmerpieio Cy (mnsa wpucraxis K2SOy,
Rb2SO4, Cs3504) 3HATTA BUPOKEHHSA 3 PO3IIETII€HHAM
eleKTpoHHUX TepMmiB MA S, BiafyBaeTbcs 3a cXeMOIO
M, — AT 2L, — 24" 424" Ilepexoan 3 HUKHBOTO
M APIBHS 30y I3KEHOTO CTAHY 24" ma MAPIBHI OCHOBHOTO
crany 2A” + 2A” (taki mepexomun e mo3BoXeHUMEI) 3Y-
MOBIIOIOTE NIPOSB y CIeKTpax JdoMiHecnmeHmil MA S B
X Kpucrtanzax aBox cepiit BO®J A ta B 3 momibHuMun
JTTOMIHECTIEHTHO—KIHETUUHUME XapaKTepUCTHKAMI: Jac
3aracaHHsi BUIPOMIHIOBAHHS Ta PO3TOMILN 1HTEHCUBHO-
creit BOJI cepiit A Ta B B crieKTpl MPpaKTUYHO OTHAKOBI,
CTOKCOBI BTpaTH Ha JTOKAJbHI KOJIUBAHHS IOPIBHIOIOTH
BOCHMU KBAHTaM.

O mep sKaHl CTIEKTPOCKOTI UHI XapaKTePUC TUKU DY 10 BU-
KOPUCTAHO MJsi PO3PAXyHKY MOTEHINSITBHUX KPUBUX
neHTpiB S, . Ockiabku nonosweHHa BOJ y chnexrpax
mominectientii (¥°M) Ta ii 36yaskenus (1°°) ysromsy-
IOTHCST 3 BUpa3aMu ST eHePTil aHrap MOHIUHOTO OCIIHI 5i-
Topa,

PN oM — (v 4 1/2) — k(v + 1/2)

VO = 12+ (v +1/2)2, (1)

Je 2/@1/6(2.%/1/;) KoeIIMEHTT aHTapMOHIYHOCTH, a
pmOM (138) — naa cepiit aimiit Tumy (1) — KoHcTamHTH,
IO BiAPI3HSIOTHCS Bl 4aCTOTH e1eKTPOHHOTO ITEPEXOIY
Voo Ha 3HAUEHHST YaCTOT HY THOBUX KoluBaHb MA B 36y-
JKeHOMY (OCHOBHOMY) cTaHi, To KoHMbITrypamifiHi Kpusi
cAynIHo BYJI0 ONMUCYBATH MOTEHINAnoM Mopse, mo Mae
puraan U = D, [l — exp(—fz))? 1a U = D, [1 —
exp(—ﬁl ( —¢)]? BLANOBIAHO 17151 OCHOBHOTO Ta 36y 11 3ke-
Horo cratis [46]. Bukopucranus fioro B pisusinui [ITpe-
JUHTepa, SIK BIIOMO, TPUBOAUTH JO BAACHUX 3HAUEHB
caMe y BUNIAML qpouieHHNX popmyr (1) mns eneprii an-
rapMOHIUHOTO OCIUAATOPA. FHEeprito KOMTUBATBHUX PiB-
HiB ocrimasitopa Mop3se BusHauanu 3a hopMyIo0Io:

€

E, =D, l—é L v—l—l (2)

m\ 8cuD, 2
Je v — Maca J0KaJbHOTO OCHUASITOpa, £ — KOJU-
BaJbHA KOOPINMHATA, a £y — 3CYB MOJOKeHHS PIBHO-
Baru y 30yIKeHOMY CTaHl BiIHOCHO OCHOBHOTO CTAaHY,
D. — eHeprist OUCOIISAIN] MEHTPa, SKa BLAPAXOBYEThCS

BLI MiHIMYMY kKpuBol Mopse, § — mapamerp. Ocklabkn
JTOKAIbHE KOAUBAHHS MU PO3TAATAEMO K BHY TPIITHBO-
MOJEKYAsSApHE, TO Maca OCIUAATOpA JOPIBHIOE 3BeICHI
maci MA S5 (u(SIZ) = 2.66 - 10725 kr). Hapamerpu D,
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Ta [ BU3HAYAJIU 38 BeJIUYUHAMU IePIINX Ta APYIUX Pl3-
HUIE y oa0keHEIX b®JI chekTpiB AroMiHecIeHIIl Ta
doTo30y mIHCHHS:

D, h3?
A=l [P By
7\l 2uc  Axicp
h3?
Asy = ——. 3
2v Am2ep 3)

OTpumaHi 3HAUEHHS BKa3aHUX BUIUE NapaMeTpiB IOTEH-
IiATBHUX KpUBHUX, cuioBl cramxi K 1 K MA S5 Bin-
MOBIIHO B OCHOBHOMY 1 30y IiHEHOMY CTaHaX Ta CIIeK-
TPOCKOIINYHI XapaKTEePUCTUKNA IIEHTPIB CBIUEHHS HaBe-
geHo B Tab6. 1. Biamosigmo m0 pospaxyHKIB, y HabIuU-
sennl Opanka-RoHmona MakcuMyM 1HTEHCUBHOCTH B
CTIEKTP1 TTOTIMHAHHSA (30y N3KeHHSA) MOBUHEH TIPUIIAIaTH
Ha BIODOHHY CMYKKY 3 HoMepoMm v = 17. OgHak 3a ekc-
epUMeHTAI bHUM Y JaHUMU BiH npunagaca v = 11. Ox-
HI€I0 3 TIPUYWH TAKOTO 3MIIIEHHST MO e Oy T Tlep eKpUTTs
MO TEHII A bHOI KpUBOi 36y IskeHOro cTany 211, , akTyalb-
HOTO B JIIOMIHECIIEHIT], 3 1HIINM, HEAKTUBHIM B “Oopam-
seBOMY” BUITPOMIHIOBAaHHI, 30y I3KEHIM CTAHOM. 3& PO3-
paxyHKaMH, IpoBeieHuMHU axst MA O, saxuil ¢ anaxo-
rom MA S, TakuMm cTaHOM Mo e Oy Ti c1abK03B’ A3aHI
cran 1%, [47).

ITapametpu Kpucran
NaQSO4 KQSO4
ve 589 607
v, 430 384
2KV, 6 7
2% v, 7 4
3-10°° 1.689 1.825
g -10-8 1.825 1.379
D. 29800 26320
D, 13207 18430
2o - 108 0.297 0.299
K- 1020 17.00 17.53
K 10720 8.8 7.01
V00 20796 6 [20763 = 11

Tabmumsa 1. CreKTpoCKOIMYHI XapaKTepUCTUKN Ta Hapa-
METpPH MOTCHINANBHIX KPUBUX IeHTPiB 3, npul = 4.2 K B
cTaHaX, MO 3y MOBJIOIOTH CEPIl CMY JKOK cepil A B cHeKTpax
atoMinecnenil (yce B ™l K K —s oM™ xg — B cMm).

BsaeMomist e1eKTpOHHOTO MepeXony 3 BHY TPIINIHROMO-
JTeKyIAPHAM KOJAMBaHHAM AoMimmkoBux MA S5 mpuso-
auth go noropenus B®JI Ta ixmix OK y cmekrpax
13 TeplogoM, IO AOPIBHIOE KBAHTOBI JTOKAABLHOTO KO-
BaHHs. Y 1maomy, cTpykrypa @R crekTpis aiominec-
neHtii B cepiax A 1 B mombHa i MOBTOPIOETHCS B 3a-
raJdbHUX pHcaX BIA TPYIN OO0 TPYIHM 3a YNCIOM v, IIO
CBIIUNTH PO BUKOHAHHA TaK 3BAHOTO 3aKOHY “II0m10-
voctu” [44]. Boammouac cain Binsmauuru, 1mo 3i 36iab-
MIEHHAM ¥ TIPOCTEKY €ThCS 3MEHIICHHsI CTOKCOBUX YTpaT
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Ha KpHCTaliuHl KoauBaHHA (IHTeTpaibHA IHTEHCHBHICTH
®K s3menmyerbess BigHocHo iHTeHcHBHOCTH B®JI), a
“rorka” crpykTypa @R mpu npoMy AEMIO TOTITIITY €ThC S
(1010 TIPOSABY HOBUX JeTateil): Taki 3MiHU CBiT9aTh IIpoO
ICHYBaHHS aHTapMOHIUHOTO 3B’SI3KY JOKAJIBHOTO KOJ -
BaHHS 3 KPUCTAJIYHUME (POHOHAMU Ta PO TOCT ab1eHHsA
CTYIIEHST eMeKTpoH—(OHOHHOI B3aeMOIll 3a Mipoio 36y-
IyKeHHsI KBaHTIB JOKadbHOro Koausanus. Calna Bla3zHa-
YUTH, MO TAKy 3aJ€3KHICTh “ToHKO1. cTpyKTypu PR Big
HOMepa v JJs ILEHTPIB S; B KpHCcTajlaX paHille He CIO-
cTepiraim.

g DK(A
St A ;K() X pto ves
‘|
5
0(5)
4
0(4)——1
1
!
i
!
1
3,2
(1-3) L ! 1 I
17200 17000 16800 -1

Vv, CM

Puc. 7. Bi6ponma rpymna cHeKTpiB JIOMIHECIEHIN] TP
T=4.2 K xpucraais Na;S04-8; (1) ta Na;SO4-S; +CaCl,
(5- 1072 Mac.%) (2-5) B 3aaexHOCT] Bix IOBKUHE 36y 13Ky -
o4oro cBitaa: Ass = 458 (1, 2), 455 (3), 400 (4) ra 360 HM

(5).

Makcumymun OR, K mpaBuio, OB A3YIOTH 3 BUSIBOM
B3aEMO/I1 eTE€KTPOHHOTO TIEPEXOY 3 KOJMMBAHHSIMU Ma-
TPWIL, MO BIIMOBIJAIOTH TAK 3BAHNM OCOBIMBUM (KpU-
THUHUM) ToukaM bOHOHHOTO clieKTpa Kpucranaa. Jaxi
Mpo IMHAMIKY I'paTok cyibkgpaTiB HAM He BLIOMI, TOMY
JIST IHTEpIIpeTalii ClocTep e s eHNX MaKCIMYMIB 1X 31CTa-
Basiim 13 crekrpamMun KPC “umctmx” Ta cremisabHO
JEeTOBAHNX CIpKOIO KpUCTadlB cyibgaris. IIpu mpomy
OynI0 moKasaHo, 1o ocHoBHI mkn ®K 3HaxomsTh BlI-
nosiaaicts y cnekrpax KPC [39-41]. Pazom 3 Tum mpu-
BepTa€ yBary HasiBHICTH Iy ke CKIAIHOI, HACHUEHOI Je-
TaXs MU CTPYKTYpU (DOHOHHUX KPUIA y CIHEKTpax Kpu-
CTAJ1B 3 BasKKIM KaTIOHOM IrpaTkn. Tak, Iis KprcTaalB
cyapdartis pybimio ta 1esiio PR Moske 3aiiMmaru Iy ske
mmpoknii aianasos 0-300 e~ ! i MicTHTH IpU ILOMY 10
13 mriB y crpykrypl PR sk mast cepii A, Tak 1 gas cepii
B (puc. 5, kpusa 4). InTeHcHBHICTD TINX miasHOK y PR
€ 3aHAITO BEAUKOIO, SIK JJT51 IEPEXO/IIB 3a yuacTio 2-3-X
donoHIB, a HadiHTeHcuBHINN MK PR He Malorh aHa-
aoriB y crekTpax WPC, 1 oTike, BOHU He TOPOIKY IOThCSA
KOJUBAHHIMU TPATKH.

Sk momepenHe mosCHEHHSA MOXOMKEHHS IIUX TIKIB MU
BUCJAOBIIN MPUIYIIEHHS TIPO 1XHIH 3B’ 530K 13 TIEHTPpaMu
inmoro tumy [40]. Xoua, sik MoKazaHo BUlE, ¥ CYibda-
TaX Ay KHIX MeTaalB, I ATaHIX BlAma1y abo omep sKaHIX



CUCTEMA ILIEHTPIB ®OTOJIFOMIHECIIEHIIIT . . .

3 PO3IIaBy, OCHOBHIM THUIIOM IIEHTPIB JIOMIHECIIEHII €
aHIOHH S5 , 1O PO3MINIYIOThCA Ha MicIi IpyIl SOZ_, oJI-
HaK HE MOKHA BUKIIOUATH MOKIWBICTH 1X MIKBY3d0-
BOTO pO3TAllyBaHHs. Y MHOMY BUMAJIKY BUHUKAE HEOD-
X1AHICTD HefiTpaaizarii HeCKOMIIEHCOBAHOTO 3apAny -1,
10 MO 3Ke BY TH peaqi3oBaHo, HAPUKI A, 38 paXyHOK 10~
JATKOBOTO JeTyBAaHHS KPUCTAIIB MO3UTUBHO 3ap siKe-
HuMu foramu. Jas mo1aTKOBOTO Jer'yBaHHST MU 3aCTO-
cypanu cionyku turty MetHal~™, Me?THal;, MetSOy,
Me?*S80,, ge Met=Cst, TIt; Me?t=Ca?t, Ba’t;
Hal=Cl~, Br~. JeranbHl AoCTimKeHHs IIpOBEACHO Ha
KOHIEHTPAITHUX cepisix KpucTaais NasSO4, aKTUBOBA-
nux karionamu Ca?t ra Ba?t: (NaySO4-Me?t). Bubip
BU3HAUABCSA THUM, 1[0 KApTUHA CIIEKTPIB I KPUCTAIIB
Na,SO, y ixHROMY BHXiZHOMY cTaHi, T06T0 6e3 Me?t,
€ HAMIpOCTINION: ¥ CIIEKTpaxX JIOMIHECIEHIT] CIIoCTepl-
raJu JUIle OJHy ceplio BIOpOoHHNX cMy KoK — A. Amaris
CIIEKTPaJbHUX 3MiH 3aJeHO BiJ KoHIeHTparii Me?t
CBIIUNUTD, WO 3 YBEJCHHAM y KpHcTaa karionis Me?t
IHTEHCUBHICTEL CMYKOK cepil A 3MeHIIyeThest, a Ha BlI-
crani 100-200 cv~! Bix Bigmosi naux BOJ 3 sBasteThesA
HOBa cepis BIOpoHHUX cMy#ok — X (puc. 7a). Oue-
BUIHO, 33 PaXyHOK B3a€MOJIl 3 KOMIIEHCATOPOM 1 IIO-
HIFHEHHST BHACALIOK ITHOTO CUMETpil 3HIMAa€EThCs 3abo-
pOHa Ha Iepexoiy Misk JZBOMa CKIAJOBHMH cTaHiB 211
MA'S; . ¥ cekTpaX IpH ObOMY MOKHA OUIKYBaTH IIPOSIB
JI0 YOTHPBOX JMIHIM AMsT KOKHOTO BIOPOHHOTO MEPEXOIy .
Buxomsiun came 3 1UX MipKyBaHb, MU BBajKAEMO, IO
aiuii a(xz), b(x), c(z) Ta d(x) (puc. 7a) BiamosizaTh

YOTUPHOM MOKIWBUM IepexolaM MisK 30yI:HeHUM Ta
ocHOBHEM craaMu MA S5 . TakuMm umHOM, JIOMIHec-
mermnito mHa Bigcrami 100-300 cm~! Bix BDJ ocHoBHOI
cepii A (cmysxrn cepii X) mificHO MosKHA TIOB’A3yBaTH
31 3TaJaHNMU BUIle MiEBY3JTOBUMHN IeHTPaMH S, , IO
B3a€MOILIOTH 13 fioHOM-KoMneHcaropom M et (31

YcTaHOBIEHHS MOXOMMKEHHST CMY KOK “depBOHO1” MIo-
miHectieHmii (C' 4 ¢) moTpebye J0AATKOBUX IOCT1IHEHb,
TOMY B IIifi poboTi #fioro He obroBopoeMo. BimgzHaumMo
TIABKM, 1O HA HAIl TOTJISA, BOHU TAKOK TOB S3aHIl 3
MeHTpaMn Ha ocHoBl MA 55, 1o 3HaXOJATBCA y By3-
JaX TpaTKd Ha MicIl cyabdaTHOl TPYIM, ale s SKAX
ederTuBHIl (BiAHOCHO TpaTkm) 3apsan +1, Ha BiaMiHy
BLZI IIEHTPIB, IO 3YMOBJIIOIOTHL OCHOBHI A Ta B cepil B
CIIEKTPaX, KOMIIEHCYEThCS TOKAIBHUM, a He MPOCTOPO-
BUM CITOCODOM.
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DoOTOMIOMIHECTIEHITI ST KPUCTAIIB CYAbQAaTIB Ty KHIX
MeTaJiB ToB’sizaHa 3 medpeKTaMml 1XHBO1 KPHUCTadldHOl
rpartkn. RiapkicTh medeKTIB 3HAUHO 3pOCTAE BHACTIOK
TeIIOBOTO BIAMAAY 3pa3kiB abo ix mraBaenss. ledex-
TaMu, IO MOy Th OYTH BUSBAECHI JIOMIHECIIEHTHIM Me-
TOJIOM € aTOMapHi Ta MOJTeKY AApHI fionn cipku (S~, S5 ),
IO YTBOPIOIOTHCS BHACAIMOK PO3MATy MOJEKYISIPHIX
cynbhaTHUX TPYTT SOZ_.
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THE SYSTEM OF THE PHOTOLUMINESCENCE CENTERS IN THE THERMALLY
TREATED ALKALI METALS SULPHATE CRYSTALS

S. G. Nedilko
Taras Shevchenko Kyiv University, Department of Physics,
6 akad. Glushkova Pr., Kyiv, UA-252022, Ukraine

The new results of the luminescence properties investigations of the alkali metals sulphate polycrystals are

presented in this review. The main earlier received results are briefly mentioned. It was shown that structure and

chemical transformations of those had been realized after a thermal treatment of the polycrystalline sulphate com-

pounds resulted in simple one—atomic and molecular emission centers formation. The basic spectral-luminescence

characteristics were established and the conclusions about the nature and structure of respective luminescence

centers were made.
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