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HO,ZEpO6HO U3YY€HbI CIIEKTPBL KOM6I/IH&HI/IOHHOI‘O paccedHurd CBe€Ta B KPHUCTAJLJIaX MAarHUTHBIX TOIIOJIOTH-

YECKUX U30J4TOPOB B MUPOKOM IHAIIA30HE TEMIIEPATYyP, BK/IIOYAOITUM 00/1aCTHh MAarHUTHOI'O YIOPpAIO9eHUA.

Ornpesieniensl mapaMerpbl AaHFAPMOHU3MA M MOJIOBBIE ITapaMeTpbl ['pioHaii3eHa aK TUBHBIX B KOMOMHAITMOHHOM

paccesann (OHOHOB B M3YyYEHHBIX KprcTasanax. l[lokaszamno, 9ro ¢ TounocThio g0 +0.1 em ! TeMIlepaTypHad
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3aBUCAMOCTH YaCTOTHL Agg) donona ¢ gacroroii ~ 48 cMm 1 5 MnBisTes He oTimuaercss or CTaHIAPTHON

AHTAPMOHUYIECKON MOJIENIN, He yIUTBHIBAIONIEH CnH-(GOHOHHOTO B3auMomeicTsus. [loagpusanuonnbie 3aBucu-

MOCTH CIIEKTPOB KOMOMHAIIMOHHOTO paccesnns B Kpucrtaiiax MnSbeTes ykassiBator, 4To B HUX, B OT/IMYHE OT

n30CTPYKTYPHBIX KprcTasioB MnBis Tes, mponcxomur 3uadnTebHOE B3ANMHOE ITEPEMEINTNBAHNE ATOMOB TIOI-

pemrerok Sb u Mn.

Peanmsanust MArHATHOTO TOPAAKA B (DYHKITAOHAID-
HBIX KBAHTOBBIX MATEPHATAX CO3JAET OOTraTylo ILTaT-
dopmy mns mccnenoparust (HyHIAMEHTATLHBIX CIIHHO-
BBIX SABJICHWI, TPUMEPAMH KOTOPHIX SBJISIOTCA CHIHHO
KOppeJsimpoBaHHbie Marepuadsl [1], myabrudeppoukn [2]
U HEJABHO OTKPBITHIE MATHUTHBIE TOIIOJIOTUIECKHE Ma-
repuassl [3-5]. Takume MaTepHaIbl UMEIOT GOJIBIIHE TIep-
CTIEKTUBLI [IJIT TPUMEHEHUsT B CIUHTPOHWKE, yCTPOii-
CTBaX MATHUTHON NAMSATH W KBAHTOBLIX MH(MDOPMAIMOH-
HBIX TEXHOJIOTHSX.

Beenenne marmeTmsma B TOMOJOTHIECKAE W30JIATO-
PBI HAPYITAET CUMMETPHUIO OOPAIEHUST BPEMEHN, W Mar-
HUTHOE OOMEHHOE B3aMMOJIEHCTBHE OTKPBIBAET IMIETH B
TOTTOJIOTUIECKAX TMOBEPXHOCTHBIX COCTOSTHUAX, KOTOPHIE
B MPOTUBHOM CJiydae ObLiu ObI GECIeUBBIMUA. DTO MO-
JKeT IPHUBOJIUTH K PA3JIAIHBIM HOBBIM TOIOJOTHIECKUM
KBAHTOBBIM COCTOSTHUSIM, TAKWM KaK KBAHTOBBIH aHO-
masbhbli d3pdexr Xomra (QAHE) wiu cocrosinue ak-
CHOHHOTO m307ATOpa. JlonupoBanne MArHUTHBIME aTO-
MaMU HEMATHATHOTO TOMOJOTHYECKOTO N30IATOPA U (-
dEKTHI MATHATHOI BJIN30CTH ABIAIOTCS €CTECTBEHHBIME
crocobamu JI1si BBEJIEHNASI B HUX MATHETH3Ma. DKCIEepPHU-
MEHTAJILHO PEYKUM aHOMAaJILHOTO KBAHTOBOTO 3 perTa
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Xosuta ObLT pean30BaH B JIETUPOBAHHON XPOMOM TIJICH-
Ke Tonosiorudeckoro uzonaropa (Bi,Sb)eTes smmib npu
HU3KKUX Temieparypax, ue npesbimaomux 30 MK [6],
MOCKOJIBKY U3-38 HEOIHOPOIHOTO PACIPEICTCHHs Mar-
HUTHBIX aTOMOB MAUHUTHAS INE/b HEPEryJapHO MEeH-
JIach BJIOJIB TOBEPXHOCTH obpasia [7].

TTostBaerme mepBOTrO COOCTBEHHOTO aHTH(EppoOMar-
HUTHOTO TOTIOJIOTHYecKoro n3ongaropa MnBisTey ¢ Tem-
neparypoii Heens 25.4 K [4] upoaemoncrpupoBaso Ho-
BBIiT 1 3P HEKTUBHBINH CIIOCOO BKIIIOYEHUS MATHETH3MA,
B TOMOJIOTHYECKUX W30JIATOPAX C OOJBIION MATHUTHOM
MEIbI0 W OTHOPOIHBIM MATHUTHBIM YIIOPSIIOYCHUEM.
9T0 OTKPBLIBAET XOPOIINE IIEePCIeKTUBbLI sl IIOTEHIIM-
AJTBHBIX TPUJIOKEHUI B 3JIEKTPOHNKE C HU3KUM dHEPTO-
moTpebIeHneM U JATbHEHIINX NCCIeOBAHNN aHOMATb-
HOTO KBAHTOBOTO 3 derTa XOoTa U HOBBIX TOMOIOTH-
YECKUX COCTOSHU, TAKUX KaK COCTOSHUS AKCHOHHOTO
U30JIATOPA, IpU HOJIee BHICOKUX TEMIIEPATYPAX.

Croucreie kpucrasuibl MnBisTey, u MnShoTey ne-
MOHCTPHUPYIOT 1pu Temueparypax ~ 25-30 K mepexombr
B MArHUTOYIOPSIOUYEHHOE cocTosaue (anTudeppomar-
uurnoe B MnBisTey u deppomarnuraoe 8 MnSboTey) u
SABJISIIOTCS TIEPBBIME IKCIIEPUMEHTATLHBIMU PEATH3AIIH-
SIMU BHYTPEHHEr0 MArHUTHOTO MOPS/IKA B TPEXMEPHBIX
TOMOJIOTUIECKUX M304TOpaX. [[0OCKOIBbKY B 3THX MaTe-
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Puc.l. (Ipernoii ommaitn) Penrremosckme mudpax-

TOrPpaMMBbl M3YY€HHbIX KPUCTAJIJIOB, CABHUHYTBIX II0

OCH HMHTEHCHBHOCTHU [IJId HAIVIAAHOCTH: HHXKXHAA —

MnBisTey, Bepxaas — MnSbaTey

puaJsax MexKCJIOUHBbIA MArHUTHBIA HOPAIOK TECHO CBH-
3aH C TOMOJIOTHEl 30H, 3TO MOYKET OTKPBITh HOBbIE, 3(b-
bEeKTUBHBIE TIYTH CBI3U MEKIY MEXKCIOEBBIM OOMEHOM
U JIPYTUME MUKPOCKOTIMYECKUMU CTEEeHIME CBOOO/IBI.
Ilensro HacTosIeit paboThl OBLIN TOAPOOHOE U3y e~
HEE CIIEeKTPOB KoMOuHarmonnoro paccesuus (KP) cse-
Ta B KPUCTAJLIAX MATHUTHBIX TOMOJIOMHIECKUX U30IATO-
POB B IIUPOKOM JHANA30HE TEMIIEPATYD, BKIIOYAIONUM
00JIaCTh MArHUTHOTO YTIOPSIIOUEHHST, OMpeesieHie aH-
FAPMOHUYECKUX TTAPAMETPOB M3YUE€HHBIX KPUCTAJIOB U
HCCJIEIOBAHUS BO3MOYKHOIO BJIUSHUS CIUH-(DOHOHHOTO
B3aMMOJIEHCTBIS HA JacTOThl (DOHOHOB [8,9)].
MnBigTe4 n
MnShsTey wmvenu ¢opmy TOHKHUX IIACTHHOK C JIH-

NccnenoBanuble  MOHOKPUCTAJLIBI
HEHLIMU pa3MepaMu [0 HECKOJbKUX MUJLIEMETPOB U
rommmHol (~ 50-100 MrM). TexHomOrMs BBHIPAINBa-
ong MonokpucrammoB MnBisTe, mompobmo ommcana
panee [4, 10]. MnShb,Tey
MOJIYYEHBI TIO TOW YK€ TEXHOJIOTWH POCTa € HECKOJIb-
KO W3MEHEHHBIMW TlapaMeTpaMu BhipamuBanusa. Ha

MonokpucTaIbl ObLTH

puc. 1 mjs cpaBHeHWsT TPUBEIEHbI Tu(MPAKTOIPAMMBI,
MOJIyYeHHBbIE [IJIT  WCCJIEIOBAHHBIX  00PA3IoB  000-
UX COENUHEHWH Ha PEHTTEHOBCKOM Iu(pPaKTOMETPE
BRUKER XRD D2 Phaser (Cu, K,1; 5 < 20 < 100°).
®a30BBIil cOCTaB W CTPYKTYPHBIA aHamm3 oOpasIon
MTPOBOMIICS C MCIOJIH30BAHUEM MPOTPAMMHBIX MTAKETOR
EVA u TOPAS-4.2. Tlpuenennnie audpakTorpaMmbl
[OJTHOCTHIO COOTBETCTBYIOT PACCIYUTAHHBIM U ITOJITBEP-
JKJIAI0T TeTPAJIeMUTHYIO CTPYKTYpy R3m KasKmoro
u3 coemunaennii. Cremyer OTMETHTH, HYTO KaveCTBO

MnBi,Te,
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Puc.2. (IIpernoit omnaiin) Cnexrper KP xpucramna
MnBi; Tes m3ameperubie Ipy PA3IMYHBIX TEMITEPATYPAX:
crutorHast KpuBas — 4.2, myHkTtupHas — 50 u ToueuHas
— 295 K. Cuexkrpbl CABUHYTHI [0 OCH MHTEHCUBHOCTHU
J7Isl HATJIS THOCTH

MTOJIy9€HHBIX AU(PPAKTOrpaMM JIJIs UCCJIEIOBAHHBIX 00-
pasnos MnShyTey 3amerTHO stydiiie, 9eM MPUBEICHHBIX
B HegaBHeil padore [11] st aToro coenHeHusI.
Cuekrper KP cBera B kpucrammax MnBisTey wu
MnSbyTey wuccnenopasnch npu Bo30yxkaenun HeNe
Jla3epoM € JJIMHON BOJHBI wm3mydenns 632.817 mwM.
JlazepHOoe W3JIydeHne MOITHOCTHIO, HE TMPEBBINIAOIIEi
~ 10 mBT, dokycupoBasocs HA OTHOPOIHOM yYaCTKe
MTOBEPXHOCTH 00pa3iia B MATHO AuamMeTpoM ~ 100 MKM.
Takast MJIOTHOCTH MOIIHOCTH JIa3€pa He BBHI3BIBAJIA W3-
Menennit ciekTpos KP mpu 1i00bIX BpeMeHax 3KCIO31-
MU, KOTOPbIE MOIVIK MEHSTHCSA OT HECKOJbKUX MUHYT
JIO TIOJTy9aCa, [IJIsT perucTpanun crnekTpoB. OOpasIibr mo-
MEIAJIACh B ONTUYECKUI TeTUEBbIl KPUOCTAT C PEryJIu-
pyemoit remmepatypoii ot 4.2 K 10 KOMHATHO! ¢ TOIHO-
crbio ~ 0.1 K. Cnekrpsr KP perucrpupoBasucek B Ha-
mpaBeHnn OJIM3KOM K HOPMAJIA K MOBEPXHOCTU 00pa3-

ITucema B 2KOTO
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1a ¢ nomoinbio crekrpaabaoro npudopa DilorXY 500,
ocratrennoro oxaaxkgaemMbiM CCD merekTopoM.

IIpumep cmexktpoB KP cBera B Kpucrammax
MnBisTey, wm3MepeHHLIX M[pH PA3IUIHBIX TEMIIEPa-
Typax, TOKa3aH Ha pwuc. 2. Ha mnpeacraBieHHbIX

CIIEKTPAX MOYKHO BWJIETHh JIMHWN, CBI3AHHBIE C PACCEs-
HUEeM Ha pa3ndHbiX akTUBHBIX B KP cBera ontuyecknx
doHOHAX. DKCIEPUMEHTATHLHO BIEPBLIE HAJEKHO 3a-
dbuKCHpOBAHA U U3MEPEHA TEMIIEPATYPHAS 3aBUCAMOCTH
nosejeHus camoil Hu3kogacrornoilt KP-akTusHoil Moabl
Eg) ¢ gacToToit ~ 27 c¢M~ !, KoTopag 6bLTa BIEpBLIE
TEOpETHYeCKN TpejcKasana B [10].

B macrosmeit pabore OLLTO yaeaeHo 0COOEHHO TIa-
TETbHOE BHUMAHUE K M3MEPEHUIM 3aBUCHMOCTH 9aCTO-
THI (POHOHA A§1g), OTMEYEHHOTO Ha PUC. 2 CTPEJIKO, OT
TeMrepaTypbl. XopoIo nu3BectHo [12], 4To 3aBrcHMOCTh
gacror (ononos w(T') npu usmenenuun remueparypbt 1
OT IeJINEBBIX /10 KOMHATHBIX, CBA3aHHAS C QHTAPMOHU3-
MOM, MOKeT OBITH XOPOIIO OMHUCAHA C TOMOIIBIO (hop-
MYJIbI, YIUTBIBAIOIIEH TPex(hOHOHHBIE B3AUMO/IEHCTBUS

2

T) = 1 .
W(T) = wo + 0w | L+ e T) — 1

(1)

31ech wy + dw — gacrora GhOHOHA TPU HYJIEBOI TeMIie-
paType, OTHOIEHHE 0w /Wy OTPENENTACT HAKIOH TPAKTH-
gyecku JinHeitHoi 3aBucumoctu w(T') IpU BHICOKUX TEM-
neparypax, a h u kg — mocrossuubie [Lnanka u Boabir-
MAaHa, COOTBETCTBEHHO. B MpWHIHUIE, TP HATWIAN J10-
CTATOYHO CHIIBHOTO CIUH-(DOHOHHOTO B3AMMOIEHCTBUS
B 00JIACTH TEMIEepaTyp HUKE TeMIEePATyPbl MArHUTHO-
rO YIOPSAIOUEHUST MOXKET HAGTIONATHCS OTKIOHEHNE 34~
BUCUMOCTH 4acTOThl poHOHA OoT Temieparypbl w(T') or
3aBUCHMOCTH, OTUCHIBaeMOii (hopmysioit (1).

B paborte [8] 6BIT0 cremaHo yTBepIKICHHE, ITO Tac-
ToTa Ag !
nax MnBi;Tey npu Temmeparypax HuzKe TeMIepaTypbl
nepexosa B aHTA(GEPPOMATHUTHOE COCTOSHUE YBETHIH-
BaeTca Ha Bemmumny ~ 0.3 cM ! 10 cpaBHeHMIO C 3a-

domHOHA ¢ YacTOTOW ~ 48 cM™ ' B KpHUCTAJ-

BucuMocTbio 110 Gopmysie (1), 4To cBA3BIBAIOCH C IPO-
ABTEHUEM CIUH-(POHOHHOTO B3AMMOJEHCTBHS, KOTOPOE
COIVIaACHO HX pacCYeTaM ABJIAETCA MAKCUMaJbHBIM KaK
pa3 ms 3toro ¢dpouona. C Ipyroit CTOPOHBI, POBHO MPO-
THBOIIOJIOKHOE IKCIEPUMEHTATBHOE YTBEPIKICHNE ObI-
JI0 caenaHo B pabore [9], rue HabIIOIAIO0CH TIPUMEPHO
TAKOE KE TI0 BEJUUUHE CMArdenue (yMeHbIIEHNE) dac-
TOTBI 3TOr0 (hOHOHA NPH HU3KHUX Temieparypax. Cie-
AyeT 3aMeTUTh, YTO CTOJIb MaJible OTK/JIOHEHHUA IaCTOTBI
Ag? ¢doHOHA OT CTAHTAPTHOIO AHTAPMOHUIECKOTO TIOBE-
JIeHus TpebyeT onpeeeHns acTOThI C O9eHb BHICOKOM
TOYHOCTBIO. HpI/I 9TOM TOYHOCTD OIIpeIeTeHnA 9aCTOThI
Ag dbowona B paborax [8,9] HaxommIach Ha mpezese
AKCIIEPUMEHTAJBHBIX BO3MOXKHOCTEH, MPEBLIMIaA B TOM

ITucema B 2KOTO
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Puc.3. (Llperwnoii onaiin) 3aBuCHMOCTH 9acTOTHL (HO-

HOHA, Aglg) B kpucrasuiax MnBiyTe, (roukw). Cruomnt-
Hasg KpuBas noaydena mo ¢opmyne (1) ¢ mapamerpavu
wo ~ 484 e~ u dw ~ —0.094 cm ! JJI HaWTy 9IIero
COTJIacHsl ¢ SKCIEPUMEHTATbHBIMU JTAHHBIMU

YUCJIe W CIeKTPaJIbHOe pa3perieHne, KOTopoe OBLIO He
myuamre ~ 0.5 e~ L.

OgHuM U3 OCHOBHBIX (DAKTOPOB, OMPEIETATONTUX
TOYHOCTH OTMpPEIEIeHNsT JACTOTHI TPA MATEMATHIECKOM
00paboTKe MOy IeHHBIX IKCIIEPUMEHTAIHHBIX CIIEKTPOB,
SABJISETCS WX KA4YeCTBO, T.e. BBICOKOE OTHOIIEHWE CHUT-
uasa (uarencusnocru KP) k mymy. C apyroii cropo-
HBI, YYUTHIBas HE CJIUIIKOM OOJIBITYI0 BEIUYUNHY WH-
TeHCUBHOCTH crieKTpoB KP mcenemyeMbix KpucTasioB
MnBi,;Tey, mocTukerne B 9KCIEPUMEHTE BBICOKOTO OT-
HOIIIEHWsI CUTHAJI/TITYM TpebyeT GOJIBIIIOr0 BpeMeHN Ha-
KOILICHWST. DTO MOMKET MPUBECTH K MPOSABICHUIO 10
TOCPOTHOM, TyCKail maxke caaboil, HeCTAOMILHOCTH Ka-
JIMOPOBKY CIMEKTPAJIBHBIX MPUOOPOB, ITO, B CBOIO OUe-
Pe/b, MOYKET BBI3BIBATH JOMOJHUTEIBHYIO OMUOKY MpH
OIIpe/Ie/IeHNN 9aCTOTHI (DOHOHA TIPHU MIPOBEIEHUN JKCIIEe-
PUMEHTOB MPU PA3INIHBIX TEMIIEPATYPAX.

HamMu ObLIu BBITOJHEHBI TIIATEIbLHBIE W3MEDPEHUsT
cmektpoB KP MnBisTey xpucraamoB mpu pasaTudHbIX
TeMIepaTrypax OT TeJHeBOif 10 KOMHATHOII C BBICO-
KO TOYHOCTBHIO ONPEIEIEHUs CIIEKTPAIBLHOTO TOJIOXKE-
mnga nosoc KP cBera mpu crnekTpaabHOM pa3pereHnn
< 0.5 em~!. I HOBLINIEHHS TOYHOCTH OIPEIe/CHHT
9aCTOTHI (DOHOHOB OJJTHOBPEMEHHO C PETUCTPAIINEl CTIeK-
tpoB KP, B onTuwecknii myTh yCTAaHOBKH ITOCHLIAJICS
ceer, cpapammoii ¢ KP wmaTeHcuBHOCTH, OT KaamOpo-
Bouroit Ne JTaMIbl HU3KOTO HAaBjenns. Takum obpa3oM,
CIEKTP KAJUOPOBOYHON JIAMITBI, COCTOSIINIT W3 W3BECT-
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Tabuua 1. AHrapMOHUYECKHUE MapaMeTphl KPUCTAJIl-
0B MnBisTey.

Moza | w(5K), | dw/dp, [13] | v | 10® |Aw|/w
em™t | em!1/GPa AT=290K
B | 281 - - 4145
ALY | 483 1.44 1.52 3142
EP | 69.8 - - 3643
B | 1079 1.63 0.77 |  37+3
AP | ~118 - - 38+8
AP | 1446 1.94 0.68 3945

HBIX Y3KHUX JINHAHU W U3MEPEHHBIIT OJHOBPEMEHHO C MU3Y-
qaeMbiM crekTpoM KP, mo3Bossn cymecTBeHHO yiryd-
[IUTH TOYHOCTD OIIPeIe/IeHUsT YACTOT (DOHOHOB C IIPUMe-
HEHUEM COOTBETCTBYIOIIEH MATEMATHIECKOH 0OPAOOTKH.

Ha puc. 3 roukamu npeacraBiera onpe/IeeHHast Ta-
KAM 00pa30M 3aBHCHMOCTb YaCTOTHI MAaKCHMyMa I10-
gocet KP wa domnone Ag? B IIUPOKOM TeMTepaTyp-
HOM HWHTEDBAJIE, 3aXBATHIBAIOIINM 00JIACTH MATHUTHO-
ro ymnopsgodenus. CHyoimHas KpuBas OTBEYAET 3aBU-
cumoctu 1o dhopwmyse (1), ¢ mapamerpamu, ONpeIeIeH-
HBIMHU IO METOJy HaWMEHBITNX KBaIpaToB. Ha BcTaBke
puc. 3 mMoKa3aHbl Te YKe 3aBUCHMOCTHU B HU3KOTEMIIEpPa-
TypHoit obaact. Buamo, 9To ¢ TounocTsio 10 £0.1 em
TEMIIepATYyPHAs 3ABUCUMOCTH YACTOTHI A%lg) domona ¢
qacroroit ~ 48 cm~ ' B MnBiyTe, He ormmuaercs or
CTAHJAPTHOU AHTAPMOHUYECKON MOJICJIM, HE YUYUTbIBa-
foIei cruH-POHOHHOTO B3aNMONEHCTBUA. ITO O3HAUA-
er, 9To MoJIy9YeHHbIe B paboTax [8,9] oleHKN BeJTnYHHBI
cruH-(POHOHHOTO B3aUMO/IEHCTBUS HE SABIAIOTCA TOIHBI-
MU WU, IO KpaifHeil Mepe, OJTHO3HAYHBIMU.

Hamu ObLIn mM3MepeHbl TeMIIEpATYpPHBIE 3aBUCHMO-
cTu 4acToT Bcex Haburogaemblx KP akTuBHBIX KOsneba-
umit B kpucrammtax MnBisTey, aro mo3sommio omnpee-
JINTh TAPAMETPhl AHTAPMOHW3MA, PA3IUIHBIX MO, KO-
topbie cobpambt B Tabmure 1. Buamo, 910 oTHOCHTETH-
HbIe U3MEHEHWS YACTOT BCEX KOIeOAHWI MPU u3MeHe-
HUW TEMTEpaTyphl OT TeJNeBO 10 KOMHATHON |Aw|/w

OdYeHb OJIM3KU JPYT K APYTrY, 3a HUCKJIoUeHneM (hOHO-

)

Ha Aj.,
Me TOT'0O, HY?KHO 3aME€TUTh, YTO OTHOCUTEJIbHOE U3MEHEe-
2 ”

HPe TaCTOTH (POHOHA, Agg) 610 OTpeieseHo ¢ BOTBIOIN

OIIHOKOIA, MOCKOMBKY 3TOT (POHOH MPOSBIAETCS B CITEK-

1€ 9Ta BeJInYHHa HECKOJIbKO MEHbIIIe. KpO—

rpax KP mumb Kak miedo caMoro CHabHOTO KOJTeOAHN
B crekTpax KP Eg) (cMm. puc. 4).

Mepoit anrapmonm3Ma (POHOHOB SABISIIOTCS TaKIKe
mapamerpbl ['proHaii3eHa B KpucTaaIax. BeTmIuHbr MoO-
JTOBBIX MapameTpos I'pionaiizena 175t pa3anaHbIX KOJe-

GaHWit y;, BBIYMCIEHHBIX Kak v; = (B/w;) - (dw;/dp),
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Puc.4. (ILIsernoii omnaitn) [Tomapu3oBaHHbBIE CIIEKTPHI
KP kpucrammos MnBisTes mpu aByx Temmeparypax.
Crioniable KPUBbIE U3MEPEHbI [IPU HAIIPABJIEHUN 110151~
pusaruu Bo30yxKmatomntero Jsazepa E; B maockocTu mo-
BEPXHOCTH 00pa3lia MapaJiiebHOM HAMPABJIEHHIO T0-
JISPU3AINNA PACCeTHHOTO cBeTa K5, TOUeUHbIE KPpUBBIE
npu E; meprennukyasipaom E,s. CTpenrkamu yka3aHb
6 KP akTtuBHBIX KoJIeOaHMit

npeacrapiedsl B Tabmune 1. 3gece B = 51 GPa —
00beémubLiT MoLyb yupyrocru u dw;/dp onpezenensr u3
JIAHHBIX PaboThl [13].

JL71st TpOBEPKY TTPABMUILHOCTH OTHECEHUST HaDII0Tae-
MbIx Mog, KP #Hamu ObITH BBIMOTHEHBI U3MEPEHUS CIIEK-
Tpos KP mpm pa3anuHbIX JHHEHHBIX TMOJSAPU3AINAIX
BO30Oy K marornero jgasepa E; u paccesnnoro ceera E,..
[Tapamaruurabie oobemabIe KpucTaaabl MnBis Tey mpu-
HAJTEKAT K TPOCTPAHCTBeHHOH Tpynne R3m, ¢ Toded-
HOit rpynmoi cummerpun Dsg B I' Touke 30ub1 Bpummio-
sna. B nux nabmonaerca 6 akrusubix 8 KP Mo, 34,
CHUMMETPHUHM W 3 JBYKPATHO BBIPOXKIEHHBIX KOJIEOAHM
E, cummerpun (8,9, 14]. VI3mepenust MoIspn30BaHHBIX
cuexkTpoB KP mMoryT ObITH MCMOIB30BAHBI [IJIsT UIEHTH-
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Puc.5. (Lsernoii omnaiin) Ilosapu3oBannabie CIEKTPHI
KP kpucrammos MnSbeTes tipu aByx Temmeparypax.
Cutomnbie KPUBbIE U3MEPEHbI [IPU HAIIPABJIEHUHN 01~
pusarun Bo30yxKmaomnero masepa E; B miockocTu mo-
BEpXHOCTH 00pa3na MapaJjieIbHOM HAIIPABJIEHUIO IT0-
JITPU3AINY PACCeTHHOTO cBeTa K5, TOUeUHBIe KPUBBIE
npu E; nepnengukynapaom E,. g

dbuKammu 3TUX MO, PA3IUIHON CHMMETPUU, TOCKOJIb-
Ky OHM ODJIAJAIOT PA3MUIHBIMA IpaBuiIaMu orbopa. B
TACTHOCTH, MOABI Fg MMEIOT OTIMIHbBIE OT HYJIA JTHaro-
HAJILHBIE W HeIMaroHabHbIE KOMIOHEHTHI TeH30pa KP
CBeTa W, TAKUM OOPa30M, BHU/HBI KAK IIPHU MMaPAJLIETb-
HOM, TaK W TIpW cKperleHHoil moasgpusannun E; n E,..
Mogpr e Aig CUMMETPHN BHJHEI TOJLKO MU Mapal-
genbHoit koudurypaiuu, korna E; || E,s. Ha puc. 4
BunHo, yro upu E; L E,, moust Aj, cummerpun uc-
ge3aror 3 crnekTpoB KP. [Tockomsky Ternzop KP crera
B MnBisTe; B MmarauToymopsmodeHtoit ¢pase ocTaercs
TAKNM 2Ke KaK ¥ B HeMarHuTHOi [15], rakas »Ke KapTu-
Ha HADJIIONAETCS U MIPU HU3KOH Temmeparype (BepxHsis
nanennb Ha puc. 4).
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Puc.6. (Iernoii ommaiin) CopoekTupoBaHHas Ha KaiK-
OBIA aTOM ILIOTHOCTH COCTOAHUMH, IOJydeHHad B paM-
KaX pPaCcCYUTAHHON (POHOHHON 30HHOU CTPYKTYPBI
MnSbsTey. Crutomuas kpusas — Te, nyukrupaas — Sb
u Touednas — Mn

MnSbsTe, daBadaioTcsa  TOJTHBIM
kpuctammndeckuM aHagorom MnBisTeys. B uux Taxkxke
JOMKHO Habmonarbes 6 akrtuBHbIX B KP cBera mop,

konebannii (3E; n 3A;, cummerpun). CorsacHo Ha-

MoHOKpHUCTAJLITBI

UM pacderaM MOJ0OHBIM IIPOBEIEHHBIM paHee i
MnBiyTey [10] , uacrorst KP-akruBHBIX KOmeOanmii
B MnSbhyTes cocrasmsior 29, 94, 123 cv—! n 52, 136,
167 em™ ! mas E, u Ai; mox, coorsercrsento. Oguaxo,
JI0O CHX TOP HE CYIIEeCTBYET HA/IEKHBIX HAOIIONCHIT
BCEX TIEeCTH MO, W, TeM 0ojiee, WX OTHECEHWS TIO
cummerpun. Ha puc. 5 mpeicTaBiaeHbl MOISIPU30BAHHbBIE
cnekrpbl KP csera kpucrannos MnSboTey mpu aByx
TeMIepaTrypax — HU3KOM M KOMHATHOW W NMPU pa3and-
HBIX OTHOCHUTE/ILHBIX TOJSPU3ANUAX BO30YIKIAIOIIETO
E; u paccearnoro csera E,;. Buamo, aro mpm Kom-
HATHOU TeMIepaType MOYKHO BBIIEIUTH JI0 YeThIPex
Pa3IMYHBIX TOJOC Koaebanumit ¢ gactoramu ~ 90, 119,
139 u 264 cv~ . CpaBHMBAaZ 3TH YACTOTHI C PACCUUTAH-
HBIMH, MOXKHO OBLI0 ObI OTHECTH MOJBI ¢ Yacroramu 90
u 119 cv~! k Kosnebarmam L cummerpun, a MOy C
wacroroit 139 cm~! k komebammio Ay cnvmerpuu. B
TO K€ BpeMsd, 4aCTOTa CaMOil BBICOKOYACTOTHON MOJIbI
~ 264 cm~! maxoamTcs masexo 3a TpeneaMn BepxHeit
TPAHUIIBI BO3MOXKHBIX YACTOT TSI KOJIEDATETHHBIX MO/,
B MnSbsTey, Kak 3TO SICHO BHAHO M3 pPaCCUMTAHHOIM
IIOTHOCTH (POHOHHBIX COCTOSHUN CIPOEKTHPOBAHHON
Ha KaKJIBIT aTOM, KOTOpas MpUBeJeHA Ha, puC. 6.
Bonee Toro, kak BUAHO W3 pUC. 5, HTEHCUBHOCTU
BCeX HADJIOMAEMBIX MOJIOC MPAKTUIECKN HE 3ABUCAT OT
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B3auMHOI opuenTaiuu nonsgpusauun E; u E,.,. Anaso-
PUYHAS KAPTUHA HAOJIONAETCS W MPU HU3KOW TeMIepa-
Type (BepxHss aHeJdb HA PUC. 5).

Cpasuenve nossgpuzoBanubix cnexkrpo KP, mpen-
CTaBJIEHHBIX HA PHUC. 4 W pUC. 5, OTHOZHAYHO yKAa3bI-
BAIOT Ha TO, YTO cUMMerpus KpucTtamoB MnSbsTey
OKA3bIBAETCS HAPYIIEHHOW. DTO MOXKET OBITH CBS3aHO
c rem [11], uro B Kpucramaax MnSboTey, B oTimune
OT M30CTPYKTYPHBIX KpuctaawnoB MnBisTey, mpoucxo-
JIUT 3HAYUTETHLHOE TepeMmeruBanune aroMoB Sb u Mn,
4TO U MOXKET O0ObACHATHL HAOIIOAAEMbIE CBOMCTBA OJI-
pusoBanubIX crekTpoB KP, mpeacraBienusx Ha puc. 5.

Takum obpazom, B HacTosAmeil padboTe MOIPOOHBIE
nccnenoBannsa crnektpoB KP csera B kpucrammax mar-
HUTHBIX TOTMOJIOTHYecKnX n30aaTopoB MnBisTey B 11111-
pokom uraTepBase remmneparyp ot 4.2 no 300 K no3sosu-
JIW ONPEJEeUTh AHTAPMOHUYECKHE [TapaMeTPbl Pa3Ind-
HbIX (DOHOHHBIX MOJ. BBIIO yCTAHOBJIEHO, UTO, B OT-
JU4re OT OMyGJIWKOBAHHBIX paHee pe3ysibraros [8, 9],
¢ tounoctpio g0 +£0.1 cm~!

MOCTh TaCTOTHI Ag? dbomona ¢ wacroroit ~ 48 cm
B MnBi;Te; moxkeT ObITH OmMHCAHA CTAHIAPTHONW amH-

TeMIepaTypHasa 3aBUCHU-
—1

rapMOHMYECKOl MOZIENbio ¢ moMolibio (opmydbt (1), B
KOTOPOI HE YUYUTHIBACTCSA CHUH-(POHOHHOE B3AMMOIEH-
crBue. [Tokazano Takske, uro crnekTpsl KP B kpucrar-
smax MnSbsTey, 3amucannbie npu pas3JTuIHBIX OTHOCH-
TEJIbHBIX TOJsIpU3anuax Bo30Oykaamoomero yazepa E; u
paccegHHOTO cBeTa K5, CBUIETETHCTBYIOT B TTOTH3Y TO-
ro, 9TO B 3TUX KPUCTAJIAX UMEET MECTO 3HAUUTETHHOE
[epeMeIMBaHe aTOMOB IMOJAPENIeTOK CyPbMbl M Map-
TQHIIA.
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