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IlepcnexkTnBu 3acTOCYBaHHSA CIIOIYK Ha OCHOBI BOJIb(MpaMaTiB i MOMIOAATIB y IPUCTPOSIX OIITOETIE-
KTPOHIKH 3yMOBUJIN HEOOXiTHICTH JIOKJIAIHO BUBYUTH CTPYKTYPY, JIOMIHECIIEHTHI 1 CIIUHTUIIATIH]
BiactuBocti cucremu MgWO4-MgMoOy 3 pisHuM cIiBBiAHOIIEHHSAM KOMIIOHEHTIB. 3a pe3ybTara-
MU peHTrenodha30Boro anamisy nopomkosnx 3paskis (1-2)MgMoOs—~xMgWO, (x = 0; 0.01; 0.05;
0.1; 0.3; 0.5; 0.7; 0.9 i 1.0), onepzkanux TBeprodazuum cuuresoM npu 900°C, y ncesmonoasiiiniii cu-
cremi MgWO4-MgMoO4 inenTudikoBaHO Tpu THIIN CTPYKTYP 3MIMMAHUX BOJIbMOPAMATIB-MOTIOIATIB
marHio, a came: S-MgMoQOu, kynporreenity a-MgMoO4 ta Boasdpamity MgWO4. Ycranosieno,
o omHodaszuuii TBepauit pozunn MgMo;_, W, O4 3i crpykrypoto S-MgMoQO, peanisyerbest npu
z < 0.10; gkmo BmicT BosbdpaMmy BuUIuit, To popMyeTbes cymim pizaux da3. [lomoxkenus romos-
HUX CMYT Y CHEKTPI PEHTI'€HOTIOMIHECITEHIII] BUBHATAIOTHCA HAcCaMIepes CTPyKTyporo dasu. Cmyru
criocrepirators mpu 520 HM y B-MgMoOg4, 590 aM y a-MgMoO4 i 480 um y MgWO4. Moxiu-
Bl KoOpesdAril MiK 0COOIUBOCTSIMA KPUCTAIIIHOI CTPYKTYPHU Ta JIIOMIHECIIEHTHUMH BJIACTUBOCTSIME
pisHEX (a3 06roBOPEHO i3 3aCTOCYBAHHSM KOHMDIr'ypariifHol Moesi. YCTaHOBJIEHO, MO CEPEeT YCix
nocaimkyBanux crioayk MgWO, Mae Haiikpammit CIluHTHIISIIAHME BUXi pyu 30y I>KEHHI raMMa-
npomensmu (0.901+0.15 nopisaano 3 ZnWO4 npu T = 295 K).

Kurouosi cioBa: cucrema MgWO4—MgMoQO4, KpucTasiyHa CTPpyKTypa, PEHTI€HOTIOMIHECIIEH-
I1is1, CIIUHTUJISIINH] BJACTUBOCTI, KPIOT€HHI CIIMHTUJISITOPH.
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I. BCTVII

Bosbdpamaru it MosmibgaTH, M0 ONMUCYIOTHCA 3arajib-
Hoto dopmynoro ABOy (A=Mg, Ca, Sr, Cd, Zn, Pb;
B=Mo, W), BUB4YaIOTH JOCATH IHTEHCUBHO IIPOTSIIOM
OCTAHHBOT'O JECSTUJITTS 3aBISKHU IEPCIIEKTUBI X Ipa-
KTUYIHOTO 3aCTOCYBAaHHsI, HAcaMIepes K KPUCTAJIO()O-
cdopis [1], marepianip myst geTekTOpiB HOHIZyIOIOrO BU-
NpOMiHIOBaHHsA [2, 3] Ta IHIIMX ONTOEJEKTPOHHUX ITIPH-
crpois [4].

Bupuenns marepiasis, 110 HaJIe2KaTh 10 POJIUHHI BOJIb-
dpamaTiB i Mosi6IaTIB, OTPUMAJIO OCTAHHIM YacCOM HO-
BUil IMIIyJIbC y 3B’sI3Ky 3 PO3POOKOIO CIIMHTHJIATIAHAX
JIETEKTOPIB M1Jisi KPIOT€HHUX €KCIIEPUMEHTIB, TIOB’I3aHUX
i3 peectpariero pigkicaux mosiit. Hacammepes me crocy-
€TBhCsI BUBUEHHS B3a€MOJIil 3 YaCTUHKAMU TeMHOI MarTe-
pii [5, 6], Ge3neiirpunnoro nousiitnoro Gera-posnary [7]
Ta PaJiioaKTUBHOIO PO3MAJLY JIyKe JTOBIOKUBYIUX fAJIED
[8,9]. HasizBruaiitHo BasKJIMBUM Y TAKUX eKCIIEPUMEHTAX €
Te, 110 3aB/IsIKA BUKOPUCTAHHIO CIIMHTUJISITITHIX KPUCTa~
JIiB 3’SIBJISIETHCS MOXKJIMBICTD 1/1eHTU(MIKYBATH BUJ B3a€-
MO/Iil YaCTUHKU i1 BIJIKUHYTU BUIIQJIKOBI I10/1i1, BUKJIUKA-

Hi pagioakTuBHEM (doHOoM. Ile mocsaraeThbes 3a paxyHOK
OHOYACHOI peecTpaliil pOHOHIB i CIIMHTMIAIIHN, AKi BU-
HUKAIOTh Y MaTepiaJji Ipu 3iTKHEHH] 3 YaCTHHKAMHA a0o0 3
kBaHTamu Bucokux enepriit [10,11]. Tomy nomyk, Busna-
YeHHsI MTapaMeTpiB i ONMTUMi3allisd BJIACTHBOCTEN IMOTEH-
MiffHO MEPCIEKTUBHUX CIUMHTUIAIINHIX MaTepiaJiB Jjis
KPIOT€HHUX JIETEKTOPIB € HAJI3BUYAIHO BAXKJUBUM 3aB-
JaHHSM JJIsi peaJi3ariil MacimTabHUX eKCIEPUMEHTIB i3
peecTpailiil piJIKICHUX ITOJTiiA.

Ha ocuoBi BOsMBGDpamariB i momibmaTiB MoxKHA 3a-
[IPOIIOHYBAaTH BapiaHT JI€TEKTOpa, IPUJATHOTO JIJId
pO3B’sI3aHHS PI3HUX EKCIIEpUMEHTAJbHUX 3a7a4d. Taki
MaTepiajan € KpIOreHHO CyMICHHMHU U y2Ke HeBIOB3i BO-
HA MOXYTHb CTATU aJbTEPHATHUBOIO JJIsT MATepiasiB, sKi
Ternep 3aCTOCOBYIOTH Y HU3MI eKcriepuMenTiB. [Ipu nibomy
GbOHOHH], CITUHTUAININHI I MEXaHITHI BJIACTHBOCTI MaTe-
piaJly TOBUHHI BiJITOBIATU JOBOJI KOPCTKUM BIMOTaM.
Came HeOOXiHICTh PO3B’sI3aTH 1[0 IPOOJIEMY CTUMYJIBO-
BaJIO JIOCJIIJI>KEHHSI HU3bKOTEMIIEPATYPHIX CIIMHTUJISAII -
HUX BJIACTHBOCTEH MarepiajiB Ha OCHOBI BoJibdpamariB
i MomibmaTiB, pe3yabTaTh SKUX HABEIEHI B OIJISIOBIi
crarri [12].
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B. MUXAWJIUK TA IH.

Boabdpamar i momibgaTr Maruio BUSBJISIOTH HU3KY
BJIACTUBOCTE, BaXKJIUBUX JjIs peai3allil eKCIIepUMEHTY
3 peecTpariil pijkicaux moziit. HagBHicTh jerkoro kaTio-
Ha MarHio 3HAYHO 3MEHIIIYE IIAaHCHU JIJIs 0T0 3aMillleH-
H$l BayKKUMU PAII0aKTUBHUME HOHAME, TAKUM CIIOCOOOM
3MEHITYIOUN BJIACHY PaJII0AKTUBHICTDH CIOJIYKH MOPIBHSI-
HO 3 IHINMUMU TIpeJICTABHUKAMU i€l K rpynu. BomHodgac
MgWO, € Bizomum Ta epeKTUBHUM JIFOMIHOMOPOM, BJIa-
CHE CBIYEHHS $KOI'O 3pPOCTA€ 31 3MEHIIEeHHSM TeMIlepa-
rypu [13]. Tomy 1ieit marepias, mopsan 3 iHIUMUA CIUH-
TUJIATOPAMU HA OCHOBI BOTL(PAMATIB, MOXKE BUSIBUTUCS
JIOBOJIi IPUBAOJIMBUM JJ1si BAKOPUCTAHHS B €KCIIEPUMEHTI
i3 MIOIIYKY TEMHOI MaTepil.

Bogrouac crimaTIIISITOPH, 10 MiCTSITH MOJIIO/IEH, MO-
KYTh BUSBUTHUCS MEPCIEKTUBHUMU JIJIss PeecTparii oe3-
HefiTpuHHOTO mOBiltHOrO Gera-posmanay °°Mo. Inren-
CUBHICTH JrIOMiHecteHtii mix jiero dhoTo30ymKeHHsT B
MgMoO, cranosuts ~ 30 % nopisasno 3 CaWO, npn
T = 8 K [14], i neit marepiasn mir 6u 6yTH NIJIKOM KOHKY-
DPEHTHO3IATHIM, aJie, Ha KaJIb, IHTEHCUBHICTH CIIUHTHIISA-
il i gac 36yKeHHs BUCOKOSCHEPT eTUIHUMU KBAHTAMU
e ayxe caabkoro [15]. Bigomo, mo B Marepianax i3 Bia-
CHHUM CBIYe€HH$M CTPYKTYypa IEHTPY CBIYEHHH € JOMiHAH-
THUM YUHHUKOM, SIKUil BU3HA4Ya€ ePeKTUBHICTH JIIOMiHe-
cuennil [13]. 3 orisiy Ha 4yq0Bi JHOMIHECHEHTH] BJIACTH-
Bocti MgWOy i Ha /10BOJI HU3BbKY €PEeKTUBHICTH CIIMH-
tusgaropa MgMoQOy y»Ke akTyajbHOI HAyKOBOK IIPO-
6J1eMOIO € JTOCJIIiPKEeHHs BIUIMBY IIOCTYIIOBOT'O 3aMillI€HHS
KaTIOHIB HA CTPYKTYPHI Ta izuvHi BIacTUBOCTI MaTepi-
amiB y cucremi MgMoO4~MgWOy. IIpu npomy ocobiuBy
yBary HeoOXiJTHO 3BepHYTH Ha KOPEJISIHIo MiXK 0COOJIH-
BOCTSIMU CTPYKTYDPH I OCHOBHUMU IIapaMeTPaMy JIIOMi-
HECIIEHTIi] TAKIUX MaTepiaJis.

II. EKCITEPUMEHT

ITopommkosi 3pa3Ku HOMIHAJILHOTO CKJIaTy
(1 — 2)MgMoO4—2aMgWOy, ne 2 = 0; 0.01; 0.05; 0.1;
0.3; 0.5; 0.7; 0.9 Ta 1.0, Oy;u oTpuMaHi METOIOM TBEp-
nodazuoro cuaresy mpu Temieparypi 900°C mporsirom
24 ronmuH, BUXOJAYHU 3 BIJAMOBIIHUX CyMiIeil OKCHUJIIB
MgO, MoO3 i WO3 3i cryreneM 4uCTOTH, HE HIXKIUM
Big 99.99%. i dbaszoBoro anasisy Ta BU3HAYEHHS KPH-
crajorpadivHIX XapaKTEePUCTUK MaTepiaiiB BAKOPUCTO-
ByBaJncs peHTrenisenki kamepn I inpe G670 i3 MoHOXpO-
marnaanm Cu Ko sunpominosannsm (A = 1.54056 A).
st mpenu3iitHoro yTOYHEeHHS TTapaMeTPiB eJIeMeHTapPHOT
KOMIDKH 3aCTOCOBYBAJIM BHYTPIMTHINA CTAHIAPT i3 TOPO-
mKonoziGHoro kpemuio (a = 5.43102 A). Busmauau
Ta YTOYHIOBAJU CTPYKTYPHI IIapaMeTpH 3a eKCIIepUMeH-
TaJbHUME audpakTorpamamu 3a gornomoroio Windows
Bepcii makera nporpamu Crystal Structure Determinati-
on WinCSD [16].

Burorosistroun 3pasku [ CHMHTUIAIINHHUX TOCJTi-
JPKEHb, HEBEJIMKY KUIBKICTh IOPOIIKY IOMIIAIA Ha
CKJIAHIN mIacTuHIi po3MipoM 5x5 MM2 i mepemirnryBanim
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3 alleTOHOM 10 yTBOpeHHs nactu. Iliciis BunapoByBaHHS
AlleTOHY HA MOBEPXHI IJIACTHHKYU YTBOPIOBAJIACS TIAIKA
HEMpo30pa IUIIBKA JOCTIXKYBAHOI CIIOJTYKH TOBIITHHOIO
~50 MKM. 3pa30K PO3MIIILyBajl B ONTUYHOMY IeJi€BO-
My KpiocTaTi i 30ymKyBaan aabda-dacTUHKAMA Bif o-
mxepena 24! Am. Jlns peecTpanii cipaTIIIATIH i uacy 3a-
racaHHs BUKOPHCTOBYBAJIM Uy TJIUBUAN Yy 3€JI€HIN JTITTHITL
cuekTpa dorornomMuoKyBad (Mozesnb 9124), posminenuit
VIOPUTYJI JI0 BiKHa KpiocTara. BumipioBasm 3minu ede-
KTUBHOCTI CIIMHTUJISAIIN 1 9acy 3aracanms 3 TeMIIepaTy-
pPOIO 3a IOIIOMOTOIO0 TEXHIKM peecTpariil 6ararbox (oTo-
uiB. Jlok/rajiHuit onuc OpuriHaJIbHOI eKCIIepUMEHTAILHOT
YCTAHOBKM { METOJWKH aHAJI3y MaHUX MOXKHA 3HATH
B [17] i HacTynHUX cTarTaX, dKi BiIOOPasKamoTh HOCIi-
JIOBHI YJIOCKOHAJICHHS I11€] METOJIUKU.

BuwmiproBasin stfominecrieniiio mnpu  30ymKeHHI  X-
BHUIIPOMIHIOBAHHSAM, y CIIPOEKTOBAHOMY IS ITUX JIOCJIi-
JKeHb TeJIIEBOMY KpiocTari, gKuUil Ma€ BIKHA 3 OINTH-
9HOTO KBapIly Ta OepuiiieBe BIKHO JIJTst TTPOXO/2KEHHST X-
npomMeHiB. JlocizKyBaHuil MTOPOIIOK 3aIlpecoOBYBAJIN B
MinHi KroBeTu. fK J1zKepesio 30y1KeHHsI BHUKOPHUCTOBY Ba-
JII PEHTT'EHIBCHKY TPYOKY 3 Mo-aHTHKATOMOM, K& Mpa-
moBajia npu 55 kB i 10 MA. Buecok m’sikoro BuUmpo-
MiHIOBaHHS MiHIMI3yBaJii 3a JIOIOMOI'OIO AJIIOMiHIEBOTO
dinprpa TosiuHOW 0.5 MM. ClleKTpH JIIOMIHECIIEHIIIT pe-
€CTpyBaJIu 3a JONOMOrol MoHoxpomaropa MJIP-12 3
PO3IBHOIO 3MATHICTIO ~5 HM. J[JIsT TeTeKTyBaHHS OIITH-
YHOI'O BUIIPOMIHIOBaHHS BUKODPHCTOBYBAJIA UYTJIMBUI Y
3eJieHii AtsHI ciekTpa dporormomuokyBad PEIL-79, 1o
[paIfoBaB y pexkumi jiabu dporonis. Orpumani ekcrepu-
MEHTAJIbHI JIaHi He KOPUT'YBaJIU 3TiTHO 31 CIeKTPaTbHIM
Biarykom cmcremu. BnjmB I[bOT0 BIAIYKY € HE3HAYHUM
i MPaKTUYHO HE MPUBOIUTH [0 SIKUX-HEOYIb MMOMITHIX
3MIH XapakTepy CIeKTpiB B obJsacTi Jociigxkens (aus.
naparpad 4), To6To He Bifirpae BaxKIMBOI PoJii [IPH 110-
PIBHSAJIBHOMY BUBYEHHI ITUX MaTepiaJis.

ITII. XAPAKTEPUCTUKA KPUCTAJITYHOI
CTPYKTVYPU

Penrrenomudpakmiiini  gociaimkenas MgMoO4 Ta
3paskis MgMo;_, W, 04 3 £ =0.01, 0.05 i 0.1 Bka3yroTh
Ha MOHOKJIIHHY CTPYKTYDPY, IIGHTUYIHY 10 CTPYKTypHu [—
MgMoOy, noganoi B 6a3i qanux PDF-2 (kaprku PDF 21-
961 i 72-2153). ZKonaux nposisi iHmux dha3 He BusiBJe-
HO. YTOYHEHHS [TapaMeTPiB eJeMeHTapHUX KOMipOK, KO-
OPJIMHATHHX Ta TEIJIOBUX IAPAMETPIiB aTOMIB, IPOBEICHE
moBHOIPOMITbHUM MeTOAOM PiTBesbia B mpocTOpOBiit
rpyni C2/m, miATBEp M0 MOHOKJIHHY CTPYKTYDY 3pas-
kiB MgMoj_, WOy 3 x = 0—0.1. AnaJii3 cryneHs 3anos-
HEHHSI ATOMHUX MMO3UIII YKa3y€e Ha OJHOPITHUN POIMOILIT
aromiB Mo ta W o medopMoBaHUX TeTpaeapUIHUX O~
sunisix 4h ta 4i B crpykrypax MgMo;_,W,0O,4. Ocraro-
4HI pe3yJbTaTu yTodHeHHsi cTpyKTypu MgMog oW 104
merozom PiTBesbia HaBemeno B Tabsui 1 ta Ha puc. 1,a.
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|ATOM|HO3I/I11151| z/a | y/b | z/c | Biso | 3anoBHeHHSA |
MgMog.o Wo.104, mpocToposa rpyna C2/m; Rr=0.0564, Rp=0.1047
Mgl| 4g 1/2  [0.1801(3) 0 1.01(6)
Mg2 | 47 |0.8004(3) | 1/2 |0.6410(4) | 0.62(6

(6)

Mol 4 h 1/2 0.25083(8) 1/2 0.52(1) {0.891(5)Mo+0.109(5)W
Mo2 44 ]0.72936(8) 1/2 0.0961(1) | 0.64(2) |0.892(5)Mo+0.108(5)W
o1 87 0.5398(3) | 0.1500(4) | 0.3081(5) | 0.76(8)
02 87 0.3624(4) | 0.3519(4) | 0.3869(5) )
03 44 0.8535(5) 1/2 -0.0427(7)|1.90(13)

04 87 0.6351(4) | 0.3511(4) | 0.0344(5) | 1.70(9)
05 414 0.2929(5) 0 0.3496(8) [1.77(13)
MgMog.1 Wo.9O4, npocroposa rpyna P2/c; Ry=0.0386, Rp=0.0829
Mg 2 f 1/2 0.6707(4) 1/4 1.35(4)
A% 2e 0 0.18169(6) 1/4 0.497(8) 0.9+0.1Mo
01 4gq 0.2085(5) | 0.1076(5) | 0.9426(6) | 0.72(7)
02 4gq 0.2528(5) | 0.3663(5) | 0.3996(6) | 1.53(7)

Tabaung 1. Yrouneni crpykrypHi napamerpu mjass MgMog.oWo.104 Ta MgMog.1 Wo.9O4 mpu ximuaTHIN Temmeparypi.
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Puc. 1. I'padiuni pesynbratn yrounenns crpyKryp MgMoo.oWo.104 (a) i MgMoo.1 Wo.0O4 (6) meromom Pitsenbna npu
kimuarHiit remneparypi (Cu K1 BunpominioBanus, A = 1.54056 A). IIpencraBieni ekciepuMeHTAIbH] JaHi (TOUKY), 06IrCIeH]
i pi3HMIIEB] KpUBI, & TaKOXK po3TallyBaHHs pedJekciB. YTouHeHHsi cTpyKTypu MgMog.1 Wo.9O4 mpoBeneno y asodasHoMy
pexuMi.

3201-3



7-10C€

Howminanpunit  |CrpykTypHUii a, A b, A ¢, A «, rpag. | (3, rpag. | 7y, rpad. V, A; |IHocunanus
CKJIa] THIT

MgMoQOy B-MgMoQO4 |10.27817(4)| 9.29213(6) |7.02823(3) 90 106.889(1) 90 642.29(1) | g pobora

MgMog.g9Wo.0104| B-MgMoO,4 |10.28018(7)| 9.29277(8) |7.02983(4) 90 106.915(1) 90 642.52(2) | g pobora

MgMog.95Wo.0504| B-MgMoOy4 [10.27877(5)| 9.29243(7) |7.02952(3) 90 106.913(1) 90 642.38(1) | g pobora

MgMog gWi.104 | 8-MgMoOy [10.27976(7)| 9.29331(8) |7.03125(4) 90 106.935(1) 90 642.59(2) | g pobora

MgMog 5 Wy 504 | kynpormmeesir | 9.6892(1) | 6.94533(7) | 8.3637(1) |101.741(1)| 96.343(1) |107.085(1)| 517.95(2) | ua pobGora
Bosibdpamir | 4.6876(2) | 5.6748(3) | 4.9249(2) 90 90.671(4) 90 131.00(2)

MgMog 3sWy.704 | kynpomeesir | 9.6890(2) |6.94422(10)| 8.3632(2) |101.747(1)| 96.343(1) [107.081(1)| 517.83(3) | ua pobora
Bosbdpamir | 4.68784(3) | 5.67477(4) |4.92558(3) 90 90.685(1) 90 131.023(3)

MgMog.1 W90y | kynpormeernit | 9.6850(7) | 6.9408(4) | 8.3624(6) [101.712(4)| 96.399(3) [107.077(4)| 517.3(1) | us poGora
Bosbdpamir | 4.68804(2) | 5.67472(3) |4.92692(2) 90 90.705(1) 90 131.062(2)

MgWO, Bosbdpamir | 4.68892(2) | 5.67529(3) |4.92891(2) 90 90.726(1) 90 131.153(2)| gz pobora
B-MgMoQOy4 B-MgMoQOy4 10.281 9.291 7.03 90 106.9 90 642.4 |PDF 21-961
B-MgMoQOy4 B-MgMoO4 | 10.273(3) | 9.288(3) | 7.025(2) 90 106.96 90 641 [21]
a-MgMoQOy KYIIPOIIEETIT 9.651 6.920 8.354 101.42 96.28 106.56 516 PDF 31-796

MgMoOj} BOJIb(paMIT 4.66 5.64 4.84 90 90 90 127.7 |PDF 16-308

MgWO, BOJIb(paMIT 4.6879 5.6751 4.9288 90 90.7 90 131.1 |PDF 27-789

MgWO, Bosibdpamir | 4.6864(4) | 5.6755(5) | 4.9284(4) 90 89.32 90 131 [22]

MgWO, Bosibdpamir | 4.695(1) | 5.6834(4) | 4.9371(7) 90 90.93(2) 90 131.72 [18]

Tabsuig 2. [lapamerpu Ta 06’eMu eJleMEHTAPHUX KOMIPOK i “guctux’ 1 3MilaHuX MOJi6aaTiB 1 BoabdpamariB Martio y ncesmobinapuiii cucremi MgMoO4-MgWOy4.

*—(aza mpu BHCOKOMY THUCKY.
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KOPEJIALIA MI2K OCOBJIMBOCTSAMI CTPYKTYPU TA JIIOMIHECHEHTHUMU BJIACTUBOCTAMU. ..

Penrrenieceki mudpakrorpamu 3paskie MgWO, Ta
MgMog.1Wy.904 3 BesiukuM ymicTom BoJbhpaMy BKa-
3yI0Th Ha CTPYKTYPY THUILY BOJIbMPAMITY, X049 Y IPyTo-
My BHUIIQJIKy CIIOCTEpirajucs cjaabki gomimkosi pedre-
KcH, ki Oysm BimHeceHi 1o Bucokoremueparypsol (BT)
a-dazu MgMoOy4 3 TPUKJIHHOIO CTPYKTYpOIO (KapTKa
PDF 31-796). Onnouacue asodasue yrounenHs audpa-
KIiHOT KapTuHu 3paska MgMog 1 W 90,4 meromom Pi-
TBEJIb/IA [ ITBEPNIIO CTPYKTYPH THILY Bosbhpamity (S-
MgWOy) i kynpomteesity (a-MgMoQOy) jyist ro0BHOI T2
nomimkoBol da3z Biguosinuo (puc. 1,6). IouarkoBumu
MOJIEJIAMHU JIJI YTOYHEHHS CJIyT'YBaJIM IMO3UII] aTOMIB y
crpykrypax MgWO, [18] i a-ZnMoOy [19]. Orpumani
3HAYEHHsI CTPYKTYPHUX HapaMeTpiB i das3u 31 cTpy-
KTypoio Bosbdpamity B MgMog 1 W 904 HaBeneHo B Ta-
oaurti 1. g mominmkoBoi dhasu THITY KYIIPOIIEETITY BU-
3HAYEHO JIMIIIE IIaPAMEeTPU eJeMeHTapHOI KOMIpKU (1uB.
Tabruigo 2).

Vei spaszkun MgMo;_, W, 04 3 mpomikaHUM CriBBiI-
somenussm Mo/W (z = 0.3-0.7) 6ymu GaratodasHu-
Mu. K ocHoBHi ¢asu, y 3paskax MgMogsWg 504 i
MgMog 3 Wy.704 Bussieni dasu Tuny Kyupomeemiry (a-
MgMoOQy) i Boabdpamirty (S-MgWO,), gxi 3Haxoagarbes
y IpubJU3HUX CIIBBiIHOIIEHHAX 7:2 Ta 2:7, BiIIOBiTHO.
Kpim 1mporo, B 060x 3pas3kax Oy/ia BHUSBIEHA JOMIIITKa
TpeThol HeigeHTH(dIiKoBaHOI (a3u, BMICT AKOI He Iepe-
BuinyBas 10 mac. %. ¥ 3pasky 3 HOMIHAJILHUM CKJIQJIOM
MgMog.7Wq.304 Mu inenTudikysajm a8i roJoBHi dpasu,
a came, a- i B-momudikanii MgMoO,. Kpim nporo, Ha
mupakIiifHiii KapTUHi IHOr0 3pasKa MPUCYTHS HU3KA
JTuppaKIifHIX MAKCHMYMIB i3 MPOMIXKHOIO #f BHCOKOIO
inTencusHicTio. IIpore Bci cupobu inenTudikysatu m10-
JaTkoBy daszy (um dbaszm) Gyiau HEBIATMIMI.

SHaYeHHS MapaMeTPiB eJIEeMEHTapHUX KOMIPOK Pi3HHX
daz y cucremi MgMoO4,~MgWO,, onepxkani 3 ekcre-

PUMEHTAJbHAX JUPPAKTOrPaM IOBHOIPOMIIHHIM METO-
noM PitBesbiia 3 ypaxyBaHHSIM IIOJIO2KEHb DPedJIEKCIiB
€TaJIOHHOTO 3pa3ka Si, HaBemeHo B Tabsumi 2. g mo-
PiBHSIHHS TIOJIAHO HAsIBHI JiTepaTypHi JaHi 1715 “aucTtux’
crpykryp MgMoO4 ta MgWOy,. Ilopieastao 3 MgMoOy4
CITOCTEPIraeThbes He3HAUHE 301/IbITIEHHST TAPAMETPIB I'pa-
TKU I 00’emy Komipku s 3paskiB MgMog g5 Wo. 0504
i MgMoggWy.104 y BigmosimHocTi 31 30i/bIleHHS Ce-
peaHiX 10HHUX PaJiycCiB TeTpaeIpuvHO KOOPIMHOBAHUX
Mo*® i WH6 (0.41 A i 0.42 A, 3rizmo 3i mxasmomwo Ilen-
uona [20]). Jemo 3aBumnieni 3Ha9eHHs PO3MIPIB KOMIpKA
CIIOCTEPITaroThCs TibKU Myist 3pas3ka MgMog.g9Wo.0104.

Iz pesynbraTiB penTreHiBcbkoro hasoBoro i CTpy-
KTYyPHOTO aHAJI3y OYEBUJIHO, IO y IICEBIOOIHAPHI cu-
cremi MgMoO4~MgWO4 yTBOpIOeThCst TBEpAMii PO39nNH
MgMo;_,W,Oy4 31 crpykrypoto tury S-MgMoQy i ito-
ro 06JIacTb OMOTEHHOCTI csarae Gamspko 10 ar. % W
(mns nanux ymoB cunTe3y). O6JACTH ICHYBAHHS TBED-
JIOr0 PO34MHY 31 cTpyKTYpOoIo Bosibdpamiry (S-MgWO,)
€ BY2KYOIO: CTYIIiHb 3aMillleHHsT BOJIbPPaMy MOJIiOIeHOM
y ctpykrypi MgWO, snauno menmuii 3a 10 at. %.

IV. JIIOMIHECHEHIIIS I COIMHTUJISAIIIHI
BJIACTUBOCTI

TlonoBHOIO MeTOMO 1€l POOOTU € BUBYUTH BJIACTUBO-
cri cucremu MgMoO4—MgWO, 3 morsiy i1 3acrTocy-
BaHHd B HU3BKOTEMIIEPATYPHUX CIUHTUJIAIIRHUX JIeTe-
KTOpax WOHI3yI0YOro BUIIPOMIHIOBaHHS. BUKOpUCTaHHS
X-BUNPOMIHIOBAHHS /T 30y/>KEHHS JIIOMIHECIIEHIT € Me-
TOJIOM, IO HAMOLIBIN MpUAATHUH s 1iboro. [lpu pen-
TreHiBChbKOMY 30y/I2KeHH] BILJIUB OBEPXHI 3pa3Ka Ha, JIIo-
MiHECIIEHITII0 MiHIMAJIBHUN TOPIBHSHO 3 yJIbTpadiosero-
BUM ab0 BAKyyMHUM YIbTPadioneToBUM 30y/I>KEHHSIM.

6x10* ————— 1

5x10"

4x10"

0 L =

350 400 450

500 550 600
A, HM

650 YOO 750 8OO

Puc. 2. Cnekrpu penrtrenontominecteniil ayst 3paskis MgMoO4-MgWO4: 1 — MgWOy; 2 — MgMoo.1Wo.904; 3 —
MgMoo.5s Wo.504; 4 — MgMog.7Wo.304; 5 — MgMoo.oWo.104; 6 — MgMoo.95 Wo.0504; 7 — MgMoo.99 Wo.0104; 8 — MgMoOy

(T =8 K).
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Ha puc. 2 306paxkeHo CIeKTPHU PEHTTEHOJIOMiHECIIeH-
il JIOCT/ZKYBAHUX TBEPJNX PO3UMHIB, OTPUMAHUX MPU
temmepaTypi 8 K. ¥V cmekTpax BUIHO MMUPOKI CMyTHU BU-
IIPOMIHIOBaHHST B KOBTO-4YEePBOHiN 006J/1acTi, sIKi MOXKHA
noB’si3aTu 31 CBiUEHHSIM Ipyl BoJbdpaMaris i/4u Mo-
mibmaTiB. Y cIleKTpax JIIOMIHECIIEHINI BCiX 3pasKiB, IO
BUBYAJINCS, BUSBJIEHO XapPAaKTEPHY BYy3bKYy JIHIIO [pH
640 am. Ha oCHOBI CIEKTPaJIbHOTO TOJIOKEHHS ITi€l Ji-
Hil MOXKHA 3POOUTH BUCHOBOK, IO BOHA, OYEBUJIHO, 3y-
MosJiena ceivennam Pr3t [1]. Ockimbku mocinni spasku
Oy CHMHTE30BaHI B I€dUi, sIKy IOIMEPEIHHO BHKOPUCTO-
BYBAJIX JIJIsl CUHTE3Y IIPA3€0/INMOBHX CYyMIilIIeii, I1e MOIJIO
BUKJIMKATHU IXHE BUNakoBe 3a0pynnenns. Ha macra, Ji-
HIiI0 BUIIPOMIHIOBaHHS PiAKiCHO3eMEJIHHOTO HOHA JIETKO
imenTudikyBaTH i MOXKHA BUKJ/IIOUUTHA 3 AHAJIZY JAHUX
JIFOMiHeCIeHITi].

Jutst aucToro MosIibaTy MArHilo CIIOCTEPITAETHC CMY-
ra JIIOMIHECIIEHITiT HECUMETPUIHOT (DOPMU 3 MAKCHMYMOM
npu 520 M. CrekTpasbHUT PO3IO/ILT JIFOMIHECIIEHITIT B
3arajbHUAX pucax 30iraeTbcd 3 TUM, SKUl OTPUMAHO JJIs
MoHOKpucrajigaoro B-MgMoO, npu Y@ i jazepHOMY
30ymkennsx [14,23]. 3 puc. 2 BUAHO, IO CIEKTPU DEH-
rrenosioMinectiennil MgMoq_, W, 04 ayxe 1momibni 10
cuexkTpie MgMoQ,, ajie iIHTeHCUBHICTh CBIYEHHSI HUXKYa,
MMOPIBHSHO 3 YMCTUM MOJIIOIATOM MarHiio B 06J1aCTi HU3b-

kux KoHneHTpaniit (z <0.05).

dxmo Bmict Bosbdpamy B cucremi 30iibIryBaTH
JaJjii, IHTEeHCUBHICTH BUIIPOMIHIOBAHHS [TOYMHAE 301/1b-
HIyBaTHACH 3 IIOCTYIOBOIO 3MiHOIO (OPMH CIIEKTDA.
MgMog9gW(.104 JeMoHCTPYE €m0 BUINUN CBITJIOBUN
Buxizg, Hizk MgMoQOy. 3okpema, BaXXJIMBO BiI3HAYNTH
3POCTaHHS CBITJIOBOTO BUXOJY B JIOBIOXBUJIBOBIil 0OJra-
cTi criekTpa. I3 momaabIimuM 301IbIIeHHSIM YMICTY BOJIb-
dpaMy BUHUKAE CMyTa JIIOMIHECIEHIN] 3 MaKCHMyMOM
590 uMm. Bona somiHy€e B CIEKTpi BUIPOMIHIOBAHHS 3Pa3-
ka 3 30 ar. % Bonbdpamy. Ha ocHOBI amamisy crpy-
KTYPH MOXKHA CTBED/?KYBaTH, IO CMyra 3 MaKCHMYMOM
npu 600 HM XapakTepHa st das3u KYIPOIIEETITY -
MgMoOQOy. Kpucramiuna crpykTypa — KJIIOYOBHIA YHH-
HUK, SIKA BU3HAYAE JIIOMIHECIIEHTHI BJIACTUBOCTI MaTe-
piajy. ¥ 3B’s13Ky 3 1[uM BapTo BigzHaduTu, 1mo ZnMoO, 3
AHAJIOTTYHOIO KPUCTAJIIYHOIO CTPYKTYPOIO XapaKTepU3ye-
ThCs TOJIOBHOIO CMYTOI0 BUIIPOMIHIOBaHHS B OKOJi 610 HM
[24]. OuparoBants JaHUX JIOMIHECHEHINT 3aCBIUyIOTh,
mo BiamosizHa dasa mounHae HOPMyBATHUCA B CUCTEMI
npu x = 0.1. PesysnbraTt 1nux I0C/TiKEHb € XOPOIIOIO
UIIOCTPAIIIEI0 TOTO, HACKLIBKU €(EKTUBHOIO MOXKe OyTH
JIIOMIHECIIEHTHA CIIEKTPOCKOIIS JIJII BUSBJIEHHSI JJOMIIIIKT
inmol ¢a3u e 10 TOro, AK JId 1i€l MeTu Oyae BUKOPH-
CTaHUI METOJ, PEHTTEHIBCHKOI An(PAKIIil.
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Puc. 3. Kpusi 3aracanus cuusTmsanii giss MgWOy, orpumani npu 9 K (1) i npu 300 K (2). ExciepumentanbHi JaHi

AIIPOKCUMYIOTHCS JIBOMa eKCHOHeHHiaJ’IbHI/IMI/I 3aJIEZKHOCTAMM.

CMmyra BUIIPOMIHIOBaHHsSI [IPW OLIBIIUX JJOBXKUHAX
XBUJIb, 3yMOBJIeHa KytpoleeiTom a-MgMoQOy, momiTHa
HaBITh IIPU BHUCOKiil KOHIEHTpAII BoJbdpaMmy — ax 0
90 ar. %. Komm konmenTparist Boabdpamy HabImKaE-
thest 710 50 at. %, yrBopioerbes S-daza MgWO, 3i crpy-
KTypoio Boabdpamiry. ns 1iel dasu xapakreprne Bu-
MIPOMIHIOBaHHSI 3 MAKCUMyMOM 0sim3bK0 490 HM, sike Oe3-
II0CEPETHBO BILJINBAE HA JIIOMIHECIIEHIIO JIOCIIIPKYBAHO-
ro 3pa3ka. [HTeHCUBHICTH BUIIPOMIHIOBAHHS Y JOBIOXBH-
JIBOBIi# AIIAHIN CIEKTPa IMOCTYIOBO 3MEHIIYEThCA 31 3p0-
cTaHHsaM KoHmeHTparii W, 1 MakcuMyM JIIOMiHECIEHITil
3MITYeThCs B 006/1aCTh KOPOTIINX JIOBXKUH XBUJIb. Hape-
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i, yncruit MgWQO, BusiBjisie Jy»Ke iHTEHCUBHE BUIIPO-
minroanss npu 490 M (T = 8 K), mo € xapakTepHO0
03HaKoI0 1poro Jominodopa [1,13]. Came et 3pasok
BUKOPHUCTOBYBAJIH JIJIsI TOKJIAHOTO BUBYEHHS CITAHTHIISI-
MIfTHUX XapaKTEPUCTUK.

TemueparypHy 3aj€KHICTb Yacy 3aracaHHs CIUHTH-
ganitt y MgWOy mocnmimkyBanau B mianazosni Big 300 10
9 K mpu 30yxenni a-qactuakamu. [Ipu anamizi kpuBux
3aracaHHsl CBiYeHHS HaWKpAaIll pe3yJbTaTH OTPUMAJIU,
BUKODUCTOBYIOUM CyMHU JBOX €KCIOHEHT (auB. puc. 3).
Ha ocnoBi nmpoBesieHol anmpokcuMaliii po3paxoBaHO BeJIH-
qUHEU Yacy 3aracambs: t; = 4.3 MKc, to = 31.9 Mkc npu
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T=300Kit; =9.7 mkc, t5 = 71.9 mxc ipu T' = 9 K.
TemmepatypHi 3a1€2KHOCT] Yacy 3aracanfs, HaBeJeHI Ha
puc. 4, cBiT9aTh PO Te, IO TEMIIEPATYPHE T'aCiHHS Mage
HEe3HAUHUN BILIMB HA BUXIJ JiroMiHecueHril. 3minmu Kine-
TUKH 3aracaHHs JIIOMIHECIIEHITI] TIPU OXOJIO/I2KEHHI 3pa3Ka
neznaqdi. [le cBimanTh mpo Te, M0 GE3BUIPOMIHIOBAIH-
Hi mporecu He edeKTUBHI aXkK 10 KIMHATHOI TeMIIepaTy-
pH, IO Y3rO/KYE€ThCH 3 BUCOKOTEMIIEDATYPHUM TaciH-

HsIM JIFOMiHeCIIeHIIil, sike crocrepiraerbest B MgWO, nipu
T = 400 K [8]. Piske 3pocranns dacy 3aracaHms, siKe
PO3IOYMHAETLCs IpH HU3bKUX Temmeparypax (T < 30
K), € me onHi€r0 XapaKTEePHOI O3HAKOK BJIACHOI eMicil
BOJIb(ppaMaTy: BOHA TOB’sS3aHa 3 E€HEPIeTUYIHOIO CTPY-
KTYPOIO IEHTPY CBiU€HHS, SIKUH MICTUTH MeTacTabijib-
HUIl eHepreTUIHu piBeHb, IO JEXKUTD Ha JeKiTbKa MeB
HIKYE Bl piBHsI BUIpoMiHIOBaHHS [25].

100 F T T T T T T T T T T T T ]
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1 ] . ] . ] ] . ] . ] . ]
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T,K

Puc. 4. TemneparypHa 3ajexKHIiCTb MBUAKOI (IOPOXKHI KiIbIs) 1 OBIIBHOL (CyLiabHI KiJIBIS) KOMIIOHEHT Yacy 3aracaHHs y
MgWO,, orpumani 3 ampokcuMaiiii JBOMa €KCIIOHEHTaMU. 30YIXKEHHSI (-ZKEPETIOM (241Am).

10 -

08 |-

l. Big. oA.

04F

02 |-

0,0

Puc. 5. Hopmadmizosani cuekrpu penrrenosmominecuennii MgWO, i ZnWOy4 (T = 295 K).
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Mu crnpobyBaj OIHATU CIUHTHUJISIINHY eheKTUB-
nicte MgWOQy,. TlopiBHsHHS CIIEKTPIB peHTTEHOIOMIHE-
crentil MgWOy i ZnWOy, orpumanux npu T = 295 K|
CBIIYUTH, IO BOHU MAIOTh Jy»Ke IOMIOHUIl CIIeKTDPaJIb-
Huil posnoain (aus. puc. 5). MakcuMyM BUIPOMIHIOBa-
HHs 000X MaTepiayiB 3ocepekeruit B obsacti 480 uHM,
J06pe y3ro/KyI09uch i3 JiteparypauMu Jaaumu [1,26].
Tomy mopiBHSHHS BiHOCHO! €(DeKTUBHOCTI BUITPOMIHIO-
BaHHS [UX CIIOJYK € JIOBOJI IIPOCTHM, HE3BaXKal04uU Ha
CIIEKTPAJIbHY 3aJI€2KHICTh 4y TJIMBOCTI erekropa (doro-
IOMHOXKYBa4a). 3 ypaxyBaHHIM [bOIO BCTAHOBJIEHO, 110
BijHOCHUI cBiT/IOBUil Buxix 3paska MgWO, mnpu Kim-
HaTHIii Temneparypi ctaHoBuTh 0.90+0.15 nopiBasAHO 31
3paskom ZnWOQOy,, skuii MM BUKOPHUCTOBYBAJIM paHiIie
JIJIsI TIOPIBHAIBHOTO aHAJII3Y CIUHTUIAIIAHAX BJIACTHBO-
creil pisHUX MaTepiasis [27].

V. OBTOBOPEHHHA

Hespaxkarouu Ha Te, mo jrominecteniis MgWO, 6y-
Jia BHEPIIEe JOCTiIKEeHa JTEeKIIbKa JeCATUIITh TOMY 1 11ei

MaTepiaJ BUKOPUCTOBYBAJIH IIPOTSATOM YCHOT'O IILOI'O Ya-
cy gK komepriitauii smominodop [1,13], itoro nogasbuie
BuBYenus Oyno cropaguaaum [26, 28]. o crocyerbes
MgMoQy, To pe3yJsibraru #oro (pisudHO-XiMIiYHUX JTOCIi-
JKeHb Oysu omyOJiiKoBaHI TUIBKM JIEKiJTbKa POKIB TO-
My [29], a orrTiaHi # JIIOMiHECIIEHTHI BJIACTHBOCT] BUBYEHI
HeJaBHO [14, 23]

Ha croroami BcTamoBeHo, 10 3a 30yIXKEeHHA i eMicito
y BosibdbpamMaTax i MosribaTax BilOBiIAIOTH €JIeKTPOHHI
Hepexo/In 3 IIepeHeceHHAM 3apaLy’ B MerKaX OKCHaHiOH-
Horo komiiekcy [MeO,,] [13]. Po3paxyHok enekTpoHHOT
CTPYKTYPH KPUCTAJIIB MiITBEP/INB, IO BEPXHI 3alIOBHE-
Hi craHu 3/1€0i/bIoro Hajexarh j10 2p O, a HuXK4Ya He-
3aI0BHEHA 30HA MEPEBaXKHO c(pOpMOBaHa, d-CTAHAME Ka-
riona [30-32]. Tomy npu po3riisii JIOMIHECIIEHTHUX BJla-
cTuBocTeil BobdpamMaTiB i MoTOIATIB aKIEHT 3BUYIAITHO
30CEPEPKYETHCS Ha, KOOPAUHAIIITHOMY YHCJI i TeoMeTpil
bOro KoMiutekcy. [yt 1301b0BaHOl rpyid KOPEKTHUM €
3acTOCyBaHHS MojesIi KoHiryparitaux koopauaar. Ko-
JIip BUIPOMIHIOBAHHS BU3HAYAIOTH [IOJIOXKEHHAM HU3BKO-
€HepreTUIHOI cMyTH 30y PKeHHs (TOTJIMHAHHS) 1 BeJInIn-
HOIO CTOKCIBCBHKOT'O 3CYBY.

MaxkcumyMm Ilopir  |Crokcis-| Temmn. |Cepenns Bijcranb|Koopm.| Cepemntst
Cnosyka  |Cumerpist | BunpoMiHiOBaH- |30y/12K€HHS,| CbKUil | raciHHs, Me-O, A YHCJIO | BiICTAHb
Hs, HM (eB) eB 3cyB, eB K Me Me, A
B-MgMoOy C2/m 520 (2.40) 3.9 [14] 1.55 30 [14] 1.76+0.05 4 4.67+0.35
a-MgMoQOy Pl 600 (1.95) 4.0* [24] 2.05 [200* [24] 1.77+0.047 4

1.7740.021 2.79% | 4i1 |4.55+0.32

1.76+0.06 1 3.07%| 411
MgWO, P2/c 490 (2.45) 4.0 [26] 1.5 400 [13] 1.9440.05 6 4.31£0.25

(Bosbdpamar)

Tabmuna 3. Jliominecnentni (T = 8 K) ta crpykrypni napamerpu cucremu MgMoO4—MgWO4.

* — mani ga ZnMoOy;

# — BigmoBimHa BigcTaHB OGYMCIIEHA I YTOYHEHHX BEJMYMH MapaMeTpiB IpaTku Iyl a3y KyIPOIIEEiTy, TONaHUX y

rabimui 2, i KoopauHat atomis s ZnMoOy 3 [19).

Y Tabsmmi 3 3i6paHi JaHi JOCTIIKEHHS CHCTEMHI
MgMoO42~MgWOy,, sxi gators 3Mory ijeHTH]IKyBaTH
TPU TOJIOBHI THUIM CTPYKTYP 3a IXHIMU XapaKTepPHUMU
JIFOMIHECIIEHTHUMU BJIACTUBOCTSIMU. PO3IJISHHAMO BILIUB
CTPYKTYPH Ha JIIOMIHECIIEHTHI XapaKTEePUCTUKU JIBOX Pi-
3Hux a3 Mosibnaris. AHaJli3 JaHWX, HABEJIEHUX Y Ta-
OJIUIl, IOKA3YE, IO HA MTOJIOXKEHHS CMYTH JTIOMiHECIEHITi1
iCTOTHO BIJIMBAE CUMETPis i HAWOJIMKYIE OTOUCHHS IIE€H-
Tpa cBiueHHs. Illo HU>KYa cumeTpis IeHTpa CBiYeHHs,
TO OiyIbIIUit cTOKCIBCHhKUiT 3cyB. KucHeBo-aHioHHM KOM-
wiekc y B-MgMoO, Mmae koopauHaniiine guciio 4 i xapa-
KTEPU3yEThCsl HE3HAYHOIO JUCTOPCiero (BlAXuiieHHsT BiJ
cepennbol BimcTami dyio_o=1.76 A cranosurn pubJIn-

30 2.8 %). 3 inmoro 6oky, B a-MgMoQO, nposiBisieTbes
HaROIMBIIHI CTOKCIBCHKUI 3CYB i, 3riHO 31 CTPYKTYpHU-
MU JTAaHUMU, € JIBa BU/IU MIO3UIIIH I aTOMa MOJIOIEHY .
Hepmmit Tun — pemo cnorsopenuit rerpaeap MoOy (Big-
XUJIEHHS Bif cepeanbol BigcTtani dyo_o=1.77 A crano-
BuTh 2.3 %). 1Bl iHmi mosumii MOXKyTh DPO3IVISLIATUCS
AK KHCHEBO-aHIOHHA Ipyla 3 KOOPJIWHAIIMHUM YHUCJIOM
4 (cepenni Bimcrani dyo—0=1.77 1 1.76 A, BiJIXWJIEHHS
— Bigmosinuo 1.1 1 3.4 %), 3 ogHuUM JIOAATKOBUM aTO-
MOM KHUCHIO B Ha#OamyKdomy orodeHHi (quB. puc. 6).
Ileit aToMm CTBOPIOE JOJATKOBUI BiAIITOBXYIOUHH ITOTEH-
miaJj Jisi eJIeKTPOHA, fKWil 3aiiMae B 30yIKEHOMY CTa-
zi 4d-opbitasbs Mo. Ilo cyri, maemo crupaBy 3 BILIMBOM

X oua paKTHIHO I TIEPEXOIH TEPeIGAdaiOTh PEOPTaHI3aIiio eIeKTPOHHOIO 3apsiLy METaJly i KICHIO 6€3 ICTOTHOTO PeajIbHOro

IIepeHeceHHsT HOCIIB, TaKe HaOJIMKEHHsI 3aJIUIIAEThCA 3aJ0BLILHUM, OCODJIUBO JJIsl 1TIOCTPATUBHUX ITiJIEH.
2ICHyBaHHsI JBOX TIEHTPIB CBIYEHHsI TaKOXK MOCTy/oBaocsa iist ZnMoQ4, o Mae Taky K KPUCTAJIIYHY CTPYKTYDPY, AK Q-

MgMoOy, [24].
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na d-cranu Mo B 1nentpi [MoO4]|?~ kpucrasiiunoro mo-
Jist, cipuarHeHoro aroMoM Kuchio [33]. Csoero geproio ne
CIPUYUHIOE 3HUKEHHS DIBHS €Heprii 30y KEHOTO CTaHy
i, IK HACTIIOK, 30iJbIIIEeHHS CTOKCIBCHKOTO 3CYBY V BHU-
MIPOMiHIOBaHHI. Y MEBHOMY PO3YMiHHI I1€ €KBiBaJEHTHO
BIUIMBY HU3bKOI CHMETPIl Ha IEHTD CBiYEHHsI, IO CIIO-
crepiraerbes, Hanpukiad, y BigGesOio, akuit mae HaJI-
3BUYAHO acuMeTpuuny nosuiiio Bi’T i Bussise ne3sn-
JaifHO BEJIMKUH CTOKCIBChKHUit 3¢y [13].

2.80

Puc. 6. Mogenp aHIOHHOrO KOMILIEKCY B CTPYKTYpi
a-MgMoQy, sika TeMOHCTPYE NPHUCYTHICTH IT'SITONO aTOMa
KHCHIO B HaOIMKIOMY OTOYEHHI Moutibaeny

(dMofo = 2.80 A)

Puc. 7. Mogenb koudirypaliilHux KpUBUX JJIsi KUCHEBO—
amionnoro komiutekcy MoOy B ocHoBHOMy (0) i 36ymxKeHnx
cranax (1, 2) B ctpykrypax a-MgMoOy (1) i 8-MgMoOy (2).
CxeMa LJIFOCTPYE CIIIBBiIHOIIIEHHSI MiXK €HEPIi€l0 BUIIPOMIHIO-
BaHHA 1 eHepriero akTupanii racinaa Eg y Bumanky, kosu
LEHTPU BUIIPOMIHIOBAHHS y 30Y/2KEHUX CTAHAX XAPaKTEPH-
3YIOThCS PI3HEM HaXMJIOM KOHMIryparilHuX KpUBHX.

Momens xoHMIrypariiHuX KOOPJAWHAT JIy»Ke HAOYHA
IpU PO3TJIAl PI3HUI JIIOMIHECIIEHTHUX BJIACTHBOCTEN
IBOX a3 MoII6IaTIB Mariio. 3BaKaodn Ha MOAiOHICTD
crpykryp kiaacrepa [MoOg4|?~, momimbno BBazkaTH, 10
KOHDITypaIliitHi KpUBi OCHOBHUX CTaHIB JIjIs IEHTPIB BU-
npowmimosanus [MoOy4|?~ B a- i -MgMoO, nounni ma-
T nozibHy dopmy. OTKe, HA OCHOBI CIIEKTPOCKOIITHIX
JAHUX, 3iI0paHuX y Ta0IuIl 3, MOXKHA TPUITYCTUTH, IO JTi-
arpaMu KOHMIrypariifHux KOOpAuHAT BiIPI3HIIOTHCS Ha-
caMIIepe]] BeJIMUUHOI0 NPYKHOI KoHcTanTH (k) 30y2Ke-
HOTO CTaHy, SKa BU3HAYAE HAXUJI KOHMII'ypAIIiHOT Kpu-
BOI y 30y/keHOMy craHi [34]. 3nauenHss k mosuHHO Oy-
T Ginpmmm 1t ertpy [MoO4)?~ B a-MgMoQy, sxmit
3a3HA€ JOJIATKOBOI KYJIOHIBCHKOI B3a€MOJIII i3 cycimHiM
kucHeM. Puc. 7 moka3sye BimmoBinHy miarpamy KoHDIry-
pamiitaux KoopauHar st - i S-MgMoQOy i rpadiuno
LIIOCTPYE TPUYUHY PI3HOTO CTOKCIBCHKOTO 3CYBY.

Cuim 3a3HaunTH, MO MM MOJIEIb TAKOXK KOPHUCHA JIJIst
PO3YMIHHS BUSBJIEHOI PI3HHIN MPOIECIB TEMIIEPATyPHO-
ro raciHfs JIroMiHecleHIl it 000X THUIB MOJIOIATIB.
BeszsunpowminoBaabhi mporecu B Mexkax Mojen Kodi-
rypamniifHuX KOODAWHAT 3yMOBJIEHI MOBEpHEHHSM 3i 30y-
JI2KEHOTO CTaHy JI0 OCHOBHOI'O dYepe3 TOYKY IePEeTUHY
IxHiX Kodiryparifiunx KpuBux. I3 pucyHka 3po3ymio,
mo eHepria axrusamii Eg, HeoOxigna j1a Toro, mob Jo-
CATTH TOYKU TEPETUHY KPUBUX 30y/I2KEHOTO 1 OCHOBHOTO
cTaHiB, MeHIa Iy 30y/?)KEHOr0 CTaHy 2 MOPIBHSIHO 3i
36yaxenuM craoM 1 (Ege< Eg1). Sk naciinok, crosy-
Ka 1 i3 GLIBIIINM CTOKCIBCHKUM 3CYBOM XapaKTePU3yBaTU-
MEeTbC BUIOIO TEMIIEPaTyPOIo raciius. fKicHo 1e mobpe
V3TOKYETHCS 3 HAITMMHI PE3yJIbTATaAMU Jijisi 000X THUIIIB
CTPYKTYP MoJIOAaTiB Maruito: Kymnpoireemt a-MgMoOy
MAa€ JIIOMIHECIEHII0 31 3HAYHO OiJIbIIMM CTOKCIBCHKUM
3CYBOM i, BiJIIOBITHO, 3HAYHO BUIIOIO TEMIIEPATYPOIO T'a-
cinas nopiBasHO 3 £-MgMoQOy.

ITTo crocyerbest BostbgpamMaTy Martio, TO He3HAMHE
criorBopenHst okTaespa WOg nepenbadac 3HAUEHHSI CTO-
KCIBCBKOT'O 3CyBY, OJIU3bKE 0 TOTO, SKHil IPOSIBIISETHCS
B 8-MgMoOy4. Omnak 1i mMarepiaju iCTOTHO Bigpi3HsrO-
ThCS 38 IHTEHCUBHICTIO JIIOMIHECIIEHTIIIT, 1 TOMY TaKuii I1iJ1-
XiJl He MOXKHA IIPSIMO BHUKOPUCTOBYBATHU JJIs HOPIBHSH-
Hs. [cToTHA BiIMIHHICTE y CTPYKTYPi KUCHEBO-aHIOHHOTO
KOMILIEKCY 1 B3a€MOJIii aHiOHA 3 KATIOHOM B OCHOBHUX
i 30y/KeHuX CTaHaX CUJILHO BILIMBAE Ha, JIIOMiHECIIEH-
THI BJIACTUBOCTI, 1 I1€ TIOBUHHO PO3IJISIATUCS KI1JIbKICHO.
MoxkuBicTh TAKOro MAXOMY 3 BUKOPHCTAHHSM YHUCIIO-
BUX METOJIIB HEIOJaBHO OyJia MPOIEMOHCTPOBAHA B PO-
6ori [35] Ha npukIaai BoabbpamMaTy IUHKY.

VI. BUCHOBKU

ITomyk KpioreHHUX CHMHTUIATIIHHAX MaTepiasiB CIO-
HykaB 10 BuBueHHsi cucremu MgMoO,~MgWO,. Mu
CUHTEe3yBaJN Cepil0 3pa3KiB 1 BUBYWIN IXHI CTPY-
KTYPHi, JIFOMIHECIIEHTHI Ta CIUHTWJIAINAHI BJIACTUBO-
cri. 31 CTPYyKTypHOrO HOIJIsIIAY, IICEeBIODIHApHA CH-
crema MgMoO4,~MgWO, Bkimouae Tpu rosioBui Tu-
mu crpykryp: [B-MgMoQy, xynpormeenit a-MgMoQOy i
posibpamar MgWO,. Oxpnodasuuit TBepauii po3dnH
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B. MUXAWJIUK TA IH.

MgMo;_,W,Oy4 3i crpykrypoto 8-MgMoO4 orpumanuii
Tinpky npu < 0.10, Tomi K MpHU BUMIOMY BMICTi BOJIb-
dbpamy dopmyeTbes cyMimt pisanx das.

Cuexkrpu Jominectiennil MgMo;_, W, Oy Haraayors
crexkTpu gucToro S-MgMoQy. 3i 3MiHOIO CHiBBiIHOIIEH-
st W/Mo B mexax 0.1-0.9 ciekTpu JrrominecreHnii 3mi-
HIOIOTBCsl, TIPOSIBJISIIOYN TPU T'OJIOBHI CMYTH BUIIPOMIHFO-
Banag mpu 520, 590 i 490 uM, gki MOXKHA BigHECTH 110
TphOX rojioBHuxX das: S-MgMoOy, a-MgMoOy4 i BoJib-
dpamary MgWO, sBimmosinuo. IIpoBemeni mociimxen-
He TOKA3aJIU, M0 3aMillleHHsT BOJIbppaMy MOJIOIeHOM
B 006JacTi KOHIIEHTPAIlil, IPU SIKUX YTBOPIOETHCS 3Mi-
mannii TBepauit pozund MgMo_, W, Oy, He mpuBoaAuTH
710 301IbITEHHS CBITJIOBOIO BUXOMY JioMinectentii. He-
3HAYHE 3POCTaHHs €(PEKTUBHOCTI BUIIPOMIHIOBAHHS IIPU

BHUIIUX KOHIEHTpaIigx W 3yMoBjieHe iHmuMu dazamu,
1[0 BOYEBUH yHEMOXKJIUBJIIOE BUPOIyBAHHS MOHOKDU-
crana. Yucruit MgWO, € equanm MaTepiasom, mo Mae
MIPUWHATHI JIIOMIHECIIEHTHI BJIACTUBOCTI, 3aBJISAKH YOMY
meit 3pa3oKk CTaB 00’€KTOM I JIOKJIAIHOTO BUBUEHHS
CIMHTUIATIHUX XapakTepucTukK. CIuHTUASIITHIA BU-
xim MgWOQO, BusBuUBCS CyMipHUM 3 BIIIIOBITHAMHA mTapa-
Merpamu B ZnWQOy: CHiBBIIHOIIEHHS CBITJIOBOI'O BUXOJLY
nux marepiagiB gopiBaoe 0.901+0.15. OCKIbBKY CIUHTH-
sgamitianit Buxing MgWQO, He 3MeHmyeTbes mpu 0XoJIi0-
JI2KEHHI, 1€ 03HAYa€, 10 BOIbGMpPaMaT MATrHIIO € IpuBa-
OGIMBUM JJIs 32CTOCYBAHHS B KPIOT€HHUX CIMHTHUJISAIIH-
HUX JIETEKTOPAaX, 33 YMOBH, IO HOTO MOXKHA OTPUMATH
SIK MOHOKpHCTaJI [36].
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KOPEJIALIA MI2K OCOBJIMBOCTSAMI CTPYKTYPU TA JIIOMIHECHEHTHUMU BJIACTUBOCTAMU. ..

CORRELATION BETWEEN THE PECULIARITIES OF STRUCTURE
AND LUMINESCENCE PROPERTIES OF MgWO0O;,-MgMoO, SYSTEM

V. B. Mikhailik!, L. Vasylechko?, H. Kraus', V. Kapustyanyk®, M. Panasyuk®, Yu. Prots*, V. Tsybulskyy®
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ITvan Franko National University of Lviv, 50, Drahomanov St., 79005, Lviv, Ukraine
4 Maz-Planck-Institut fiir Chemische Physik fester Stoffe, Nothnitzer St. 40, 01187 Dresden, Germany

The prospects for the use of molybdates and tungstates in the opto-electronic devises prompted studies of the
structure, as well as luminescence and scintillation properties of MgWO4-MgMoOQO4 system. The powder samples
of (1—2)MgMoO4 —xMgWO4 (z = 0; 0.01; 0.05; 0.1; 0.3; 0.5; 0.7; 0.9, and 1.0) were synthesised by the solid state
reaction technique at 900°C. The results of the X-ray structure analysis identified three types of crystal structure in
the pseudo-binary MgWO4-MgMoQ4 system, i.e. 5-MgMoQOy4, cuprosheelite a-MgMoQO4, and wolframite MgWOyq.
It is shown that a single-phase solid solution MgMoi_,W;O4 with 5-MgMoO4 structure is formed at « < 0.10,
whereas at higher concentration of tungsten the mixture of different phases is created. The phase composition of
the sample determines the luminescence spectra; the maximum of the emission band is observed at 520 nm for
B-MgMoOy, 590 nm for a-MgMoQOy4, and 480 nm for MgWO,. A possible correlation between the emission spectra
and peculiarities of crystal structure are discussed in terms of the canonical configuration coordinate model. The
emission efficiency of magnesium tungstate is found to be highest within the compounds under investigation. The
scintillation light yield of MgWO4 at T' = 295 K is found to be 0.9040.15 of that of ZnWOQO4 and remains high
with the decrease of temperature.
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