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H3y4eHH~ noSeAeHHR M~OHH~X aTOMOS S TBepA~X Tenax S nocneA
HHe rOAbl YAenReTCR see 6onbwee SHHMaHHe/l-3/0 0co6biH HHTepec 
npORSnReTCR K HCCneAOSaHH~ MarHHTH~X CSOHCTS TSepAOro Tena ny
TeM Ha6n~AeHHR npe4eCCHH H penaKCa4HH KSa3HCS060AHOro CnHHa M~O
Ha s MeaoaToMax/4-B/0 MeaoaToM, o6paaosaHH~A npH KynoHoscKoM aa
xsaTe M~OHa aTOMOM Z , S TSepAOM Tene RSnReTCR npHMeCHbiM ( Z -1) 

·aTOMOM, H Ha CnHH M~OHa AeHCTSY~T MarHHTH~e nonR, HMe~~HeCR 
s TsepAOM Tene s MecTe pacnonomeHHR MeaoaToMao Ha6n~AaR npe4ec
CH~ CnHHa M~OHa S nonepe4HOM /OTHOCHTenbHO HanpasneHHR CnHHa/ 
MarHHTHOM none, OCTaT04HY~ nonRpH3a4H~ M~OHOB MOmHO OnpeAenHTb 
no K03$$H4HeHTy aCHMMeTpHH SO SpeMeHH~X cneKTpax 3neKTpOHOS OT 
pacnaAa M~OHos s MeaoaToMax I Jl- SR -MeTOA/ o YMeHbWeHHe K03$<)>1>1-
41>1eHTa aCHMMeTpHH SO SpeMeHH xapaKTepH3yeT CKOpOCTb penaKCa4HH 
M~OHHOro cn1-1Ha A 0 

B HaCTOR~eA pa5oTe HCCneAOSanHCb H3MeHeHI>1R OCTaT04HOH nonR
PH3a4HH OTPH4aTenbH~X M~OHOS, aaxsa4eHH~X aTOMaM!-1 K1>1CnOpOAa 
OKI-lcna V20 3, s 1-lHTepsane TeMnepaTyp 77-300 K o HaMepeHa TaKme 
ocTaT04HaR nonRpH3a4HR 11 +-Me30HOS npH TeMnepaType 77 1-1 300 Ko 

AnR OKHcna V203xopowo H3secTeH $aaos~i1 nepexoA s6nH3H TeM
nepaTypbl TH = 168 K /TeMnepaTypa HeenR/ /9-ll/0 BbiWe 3Toi1 TeMne
paTyp~ v2o3 RSnReTCR nposOAHHKOM 1-1 o6naAaeT napaMarHHTH~MH 
CSOHCTSaMH, TOrAa KaK HHme 168 K OH RBnReTCR aHTH$eppOMarHeTI>1-
KOM H ero npOSOAHMOCTb yMeHbWaeTCR S 106 pa3o npH $a30SOM nepe
XOAe HMeeTCR CKa40K MarHI-lTHOH SOCnpi>1HM4HSOCTI>1 1>1 MeHReTCR KpH
CTannH4eCKaR CTpyKTypa 3TOro OKI>1Cnao 

3KcnepHMeHTbl SblnOnHeH~ Ha cenapHpOSaHHOM M~OHHOM ny4Ke CI>1HXpo-
41>1KnOTpOHa nRn OHRHo AnnapaTypa AfiR 1>13MepeHHH H o6pa6oTKa pe
aynbTaTOS OnHCaHbl paHee/!,5/0 nonRp!>130SaHH~e M~OHbl OCTaHaSnl-lsa
ni>1Cb S M!>1WeHH 1>13 nonHKPHCTannH4eCKOro V z0 3 TOn~l-lHOH 3, 7 ro CM- 2, 
noMe~eHHOH s nonepe4Hoe MarHHTHOe none HanpRmeHHOCTb~ OKano 
120 3o M!>1WeHb pacnonaranacb S Kpl-lOCTaTe, TeMnepaTypa B KOTOpOM 
nOAAepm!>1sanacb c T04HOCTb~ +1°o 

3neKTPOHbl OT pacnaAa M~OHOS S MeaoaTOMaX KHCnopoAa 1>1 SaHaAHR 
paaAenRn!>1Cb no speMeHH m!>13HH r 0 H r v M~OHOB o PacnpeAeneHHe N (t) 
3neKTpOHOB OT pacnaAa M~OHOS S KHCnopOAe /nocne y4eTa nOCTORH
HOrO so speMeH!-1 <)>oHa 1-1 3KcnoHeHT, o6ycnosneHH~x speMeHeM m!>13HV 
Me30aTOMOS/ 1-lMeeT SHA: 

N(t)- [ 1 + a exp (-t~) cos (wt + o), 

rAe a - K03<)>¢H4HeHT aCI>1MMeTpi>1H 3neKTPOHOB OT pacnaAa M~OHOS B 
MeaoaTOMe K1>1CnopOAa np~-1 t.O /speMR OCTaHOS~~ M~pHa S MHWeHH/, 
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Ta6niiu;a 

3aBf!CliMOCTb OT TeMrrepaTypb! OCTaTO'IHOH IIOJI.HpH3ai.J;IIH 

oTp:em;a TeJibHbiX / B KMcnopop;e/ H rronolKHTeJibHbiX MJOOHOB 

B OKHcne V203 

T (R) 

300 

236 

180 

173 

I64 

I60 

!49 

I33 

!23 

II8 

77 

1J - -H930BH 

r 6 (T}. a(.-t 
[Pc=(4,8,;tO,I)%] 

0,66 .± 0,03 

0,69 .± O,IO 

0,80 .± 0,05 

0,88 ± 0,07 

0,77 ± 0,05 

0,38 .± O,IO 

0,43 ± 0,09 

0,35 ± 0,06 

0,15 ± 0,09 

0,28 ± 0,09 

O,II .± 0,05 

f + -11930BH -f 
if {T) · {)o 

[Cia=( 28 • 6.±0. 4)% 7 

0, 77 ± O,OI 

0,19 ± 0,02 

o/ac 

l+---- t--1 --, 
I 

1~ - -1 t.J'T OcTaTOtiHaH rron.Hpiisau;IIH a a c 

~ ~~ OTpiii.J;a TeJibl!biX MIOOHOB B Meso a TOMe 

1~ t KHCJIOpop;a V203 /rro OTHOWeHf!lO 

K rpaqmTy/ B 3aBHCl:!MOCTH OT TeM-

250 300 TrK) ~epa TYPbi. 50 100 150 200 

Ap - CKOpOCTb penaKca~~~ cn~Ha M~OHa B Me30aTOMe, w - 4aCTOTa 
napMOpOBCKOH npe~ecc~~ KBa3~CB060AHOro cn~Ha M~OHa B nonepe4HOM 
MarH~THOM none, 8 - Ha4anbHaH ¢aaa npe~ecc~~. BpeMeHH~e cneKTP~ 

aneKTpOHOB pacnaA& o6pa6aT~Ban~Cb Ha 38M MeTOAOM Ha~MeHbW~X KBaA
paTOB. 
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PeaynbTaTbl ~aMepeH~H sen~4~Hbl a AaHbl a Ta6n. 1 ~ Ha pi-1CYHKe 
no OTHOWeHH~ K ac B rpa¢HTe AnH p.-·-Me30HOB li no OTHOWeHH~ K a5 
B 6pOMO<!>OpMe AnH p.+-Me30HOB. npHBeAeHHble B Ta6nH~e BenH4HHbl 
a'~l (aa5l ) nony4eHbl npH 3Ha4eHHH exp (-tAp) .. 1. 3To oaHa4aeT, 
4TO B cny4ae Ap ,J 0 npoH3BOAHTCR ycpeAHeHHe a a-cl (a a"fil ) 
no BpeMeHH H3MepeHHR. 3Ha4eHHe aa~l paBHO OTHOWeHH~ OCTaT04-
HbiX nonRpt.13a~HH pp;;-1 a KHcnopoAe OKHcna H rpa<!>HTe. B aenvt4HHbl 
a BBOAHnHCb nonpaBKH Ha OCTaHOBKH M~OHOB B C~HHTHnnR~HOHHOM 

C4eT4HKe nepeA MHWeHb~ li B CTeHKaX KpHOCTaTa, KaK 3TO yKa3,aHO 
B /1/, 

Ha npeACTasneHH~x AaHH~x cneAyeT, 4TO B~we TeMnepaTyp~ <t>aao
aoro nepeXOAa Ha6n~AaeTCR OCTaT04HaR nonRPI-13a~t.1R Ha 4aCTOTe 
npe~eCCHH CB060AHOrO CnHHa M~OHOB 060HX 3HaKOB, 1-1 ee 3Ha4eHHR 
6nH3KH K MaKCHManbHOMy. 0cTaT04HaR nonRpH3a~I-1R OTpH~aTenbH~X 
M~OHOB a6nH3H T04KH $a30BOro nepeXOAa B aaBHCHMOCTH OT TeMnepa
Typ~ MeHReTCR CKa4K0006pa3HO. npli TeMnepaType ~HAKOrO a30Ta Ha 
4aCTOTe npe~eCCHH CB060AHOro CnHHa M~OHa Ha6n~AaeTCR OTnH4HaR 
OT HynR OCTaT04HaR nonRpH3a~HR nonO~t.1TenbHbiX li OTpH~aTenbH~X 

M~OHOB. 

nocne KynoHoacKoro aaxaaTa M~oHa aTOMOM KHcnopoAa H nocne
AY~IllHX KacKaAH~X nepeXOAOB M~oHa o6paayeTcR MeaoaTOM Z- 1- 7 
/Me30a30T/, y KOTOpbrO MO~eT HMeTbCR OTnH4H~H OT HynR MarHHTH~H 
MOMeHT BHeWHeH aneKTpOHHOH o60n04KH. CBepXTOHKOe B3aHMOAeHCTBHe 
3TOrO MOMeHTa C MarHI-1TH~M MOMeHTOM M~OHa AOn~HO npHBeCTH K 4ac
TH4HOH AenonRpH3a~Hli cn1-1Ha M~OHa 3a BpeMR -10-10 c H K OTCyTCT
BI-1~ OCTaT04HOH nonRpH3a~Hli Ha 4aCTOTe npe~eCCHH KBa3HCB060AHOrO 
CnHHa M~OHa. <!>aKT Ha6n~AeHHR HeHyneBOH OCTaT04HOH nonRpH3a~HH 
Ha 3TOH 4aCTOTe CBHAeTenbCTByeT 0 HanH4Hli MeXaHH3MOB, npenRTCT
BY~IJlHX ocyiJleCTBneHH~ AenonRpHaa~HH M~OHa. TaKHMH MexaHH3M~MH 
MOryT 6~Tb: B3at.1MOAeHCTBHe MeaoaToMa C aneKTpOHaMH npOBOAHMOCTH, 
6~CTpaR XHMH4eCKaR peaK~HR MeaoaTOMa C o6pa30BaHt.1eM AHaMarHHTH~X 
npOAYKTOB, 3aHRTI-1e liM npHMeCHOrO aK~enTOpHoro ypOBHR /1,6 • 14/, 

AnR noaeAeHI-1R cnHHa nono~HTenbHoro M~oHa B BeiJleCTBe paaaH
Ta /15,16/ <!>eHOMeHOJlOrl-14ecKaR TeOpHR, B KOTOPOH OCTaT04HaR nonR
pvt3a~I-1R p(v,wo ,r) onpeAenReTcR 4aCTOTOH v o6MeHoB cnHHa aneKT
poHa M~OHHR B BeiJleCTBe, BpeMeHeM T BCTynneHHR M~OHHR B XHMH4e
CKY~ peaK~H~, 4aCTOTOH wQ CBepXTOHKOrO B3aHMOAeHCTBHR M~OHa li 
3neKTpOHa M~OH~R B BeiJleCTBe li 3aBHCHT OT COOTHOWeHHR 3THX napa
MeTpOB. AnR oTpH~aTenbH~X M~OHOB noA06HaR aaBHCHMOCTb p(v,w0 ,r) 
Ha OCHOBe/15,16/AaHa a/17/ AfiR Me30aTOMa B cna6oM MarHHTHOM none. 

B MeTannH4eCKOH ¢aae V 20 3 4acToTa o6MeHa cnHHaMH onpeAenR
eTCR 4HCnOM 3neKTpOHOB C HecnapeHH~MH CnHHaMH/18/ /nnOTHOCTb~ 
CnHHOB~X COCTORHHH B6nH3Ii noBeRXHOCTH <!>epMH/ H, eCnH HCnonb30-
BaTb AnR o~eHKH v a~pa~eHHe/19/H AaHH~e /10,20/, TO v - 7 ·1 0 12

c -
1
. 

AnR 4aCTOT~ caepxTOHKoro saaHMOAei1cTBHR a MeaoaToMe Kl-1cnopoAa 
paHee/14/ HaMH HCnOnb30BanOCb 3Ha4eHHe w

0 
• 7 ·1 09 C -l, AOBOnbHO 

6nH3KO coanaAa~IJlee c pac4eTaMH/ 2II.s TBepAOM Tene aTa senH4HHa 
MO~eT 6~Tb MeHbwe/15,19/, BCneACTBHe AH3neKTpH4eCKOro 3KpaHHpo-

3 



BaHMR, M3MeHeHMR pa3MepOB Me30aTOMa B pew~TKe, B03MOmHOrO cy
~eCTBOBaHMR ero B peWeTKe B BMAe OTPM4aTenbHOrO MOHa/22/M T.n. 
i-13MepeHMR WQ AJ;IR MIOOHMR /17 • 19/ noKasanM, 4TO ~ HeKOTOpbiX se
~eCTBaX ee 3Ha4eHMR MeHbWe, 4eM AnR MIOOHMR B BaKyyMe. TaKMM o6-
pa30M B MeTannM4eCKOH ¢a3e v >>wo · 3TO ¢aKTM4eCKM 03Ha4aeT OT
CyTCTBMe AenOnRpM3a4MM 3a C4eT CBepXTOHKOro B3a~MOAeHCTBMR MIOO
Ha C 3neKTpOHaMM B Me30aTOMe. oonbWaR BenM4MHa OCTaT04HO~ no
nRpM3a4MM B AeHCTBMTenbHOCTM Ha6niOAaeTCR B 3KCnepMMeHTe/Ta6n. 1/. 
B MeTannM4eCKOH ¢aae V2 03 M3MepeHHaR senM4MH,a OCTaT04HO~ no
nRpM3a4MM npaKTM4eCKM He 3aBMCMT OT TeMnepaTypbl M 6nM3Ka K 3Ha-
4eHMIO B rpa¢MTe. 0Ha TaKme He npOTMBOpe4MT aenM4MHe, OmMAaeMO~ 
M3 3MnMpM4eCKOH .Z -saBMCMMOCTM, OCTato4HOH nonRpMSa4MM B MeTan-
nax /5/. · 

npM TeMnepaType 300 K Ha6niOAeHa penaKCa4MR CnMHa MIOOHa, CKO
pOCTb KOTOpOH COCTaBnReT 0,34+0,05 MKC-l. COOTBeTCTaeHHO senM4M
Ha aa~l = 1, 10+0,02. npM APYrMX TeMnepaTypax OWM6Ka HSMepeHMH 
6onbWe M abiRaHTb TeMnepaTypHyiO 3aBMCMMOCTb Ap He npeACTaBnReT
Cfl aOSMOmHbiM, 

npM4MHO~ penaKCa4MI1 Cni1Ha MIOOHa B napaMarH11THO~ ¢ase MOmeT 
6~Tb KaK ero B3ai1MOAeHCTBMe C 3neKTpOHaMH npOBOAMMOCTM, TaK M 
AMnOnbH~e ssaHMOAe~CTaMR CO CnMHaMM napaMarHI1TH~X MOHOB MeTan
.na. BosMomHbl nMWb 04eHb npl16nMmeHHble 04eHKM /,IS • 191 A P' KOTOpble 
AaiOT seni1411Hy, 6nMSKYIO K Ha6niOAaeMO~. 0AHaKO HeonpeAeneHHOCTb 

Ap sen11Ka B~neACTaMe CMnbHOH ee SaBMCHMOCTI1 OT senM411Hbl Mar
HMTHbiX MOMeHTOB MOHOB, OT paCCTOfiHMR MeSOaTOMa AD 6n1-1maAwero 
110Ha M T.A. 

ToT ¢aKT, 4TO npM T <T11 v2o3 RanReTCR aHTM¢eppoMarHeTI1KOM, 
6 - -I A " ' 0 bRCHReT CKa40K B SaBMCHMOCTI1 a(T)ac . eMCTBMTenbHO, KaK OT-

Me4eHO a1 19< npM T-+ T 11 4acToTa OC4MnnR4M~ aTOMHbiX cnMHOB 3¢¢eK
TI1BHO yMeHbwaeTCR M Cl1nbHO BOSpaCTaeT Ap np11 ynOpRA04e~MI1 CnM
HOa a aHTM¢eppOMarHMTHO~ ¢ase, T.e. OCTaT04HaR nonRpMSa4MR CTa
HOBMTCR 6n11SKO~ K HyniO. onMSKaR K HyniO OCTaT04HaR nonflpMSa411R 
11SMepeHa s .¢eppoMarHeTMKax Fe/5/ 1-1 Ni/12/ 11 aHTM¢eppoMarHMTHOM 
Cr/13/MeTannax. HyneBaR OCTaT04HaR nonRpM3a411R Ha6n10Aanacb TaK

me AnR aHTM¢eppoMarHMTHOH ¢a3bl s peAK03eMenbHbiX MeTannax /19/ 
B 3KCnepMMeHTaX C nonomMTenbHbiMH MIOOHaMM. 

0AHaKO OCTaeTCR Hea~RCHBHH~M aonpoc, no4eMy a aHTM¢eppoMar: 
HMTHO~ ¢a3e B V20 3 OCTaT04HaR nOnRpMSa4MR ace me. OTnM4a~TCfl 
OT HynR Ha 4aCTOTe KBa311CB060AHOrO CnMHa MIDOHa. 3To, nO-BMAI1MO
My, OSHa4aeT HanM4Me B V20 3 o6nacTeH C HeynOpRA04eHHOH MarHMT
HOH CTpyKTypo~ scneACTBMe MCnOnb30aaHMR nonMKpMCTannM4eCKOH,MM
weHM. 06 3TOM CBMAeTenbCTByeT, B 4aCTHOCTM, Hani14Me saMeTHOH 
napaMarHMTHO~ BOCnpHHM4MBOCTM B aHTM¢eppOMarHMTHO~ ¢aae/W/, KO
TOpaR o6ycnosneHa npHMeCRMH M HapyweHHeM CTpyKTyp~/1UJorAa CnM
H~ MIOOHOB B Me30aTOMaX, HaXOAR~MXCR B o6naCTRX HeynOpRA04eHHOH 
MarHMTHOH CTpyKTYPbl, 6YAYT npe4eCCMpOBaTb C 4aCTOTOH, onpeAenRe
MOH BHeWHI1M11 MarHMTH~MM nonRMI1. TaKMM o6paso~ s saBMCHMOCTM OT 
AOnl1 MIOOHOB, nonaBWMX B 3TM o6nacTM, cneAyeT OmMAaTb HeHyneaoA 
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OCTaT04HOH nonflpl13a4MM Ha 4aClOTe, KaaSMCBq60AHOrO CnMHa MIOOHa 
B aHTM¢eppoMarHMTHO~ ¢ase. 

C • - -1 I y~ecTBeHHOe 113MeHeHMe senM4MHbl aac npM T,.. TN c T04HOCTbiO 
HeCKOnbKO rpaAYCOa/ CaMAeTenbCTByeT 0 TOM, 4TO nOKanbHOe nos~we
HMe TeMnepaTyp~ BOKpyr MB30aTOMa /sa C4eT paAMa4MOHHOro paspy
WeHI1R CpeAbl B TpeKe Ha KOH4e npo6era MIOOHa, Sa C4eT y -KBaHTOB 
M ome-3neKTpOHOB np11 nepeXOAe Me30aTOMa B OCHOBHOe COCTORHMe/ 
n1-16o HesenMKO /HecKonbKo rpaAycoa/, n1-16o 3To nos~weHMe npoMcxo
AMT 3a BpeMfl, cy~ecTaeHHO OTnM4aiO~eeCR OT apeMeHM CBBpXTOHKOro 
B3ai1MOAeHCTBMfl MarHMTH~X MOMeHTOB MIOOHa M 3neKTpOHa B Me30aTOMe 
KHCnOPOAa'. 

B MeTannM4ecKo~ ¢aae V20 3 HMeeT sHa4HTenbHYIO napaMarHHTHyiO 
BOCnpHHM4HaOCTb, H MOmHO OmMAaTb nORBneHHR CABHra HaATa 4aCTOTbl 
npe4eCCHH CnMHa MIOOHa a MarHHTHOM none, nOCKOnbKy senH4HHa 
CAa11ra nHHeAHo sasHCI1T oT K '1 231. CAaHr 4aCTOTbl HaATa Ha6niOAancR 
s MesoaToMe K11CnopoAa /a Mno/ 24-'l 11 nannaAI1R/ 25/,a s MesoaToMe 
KpeMHHfl H3MepeHa ero saBMCHMOCTb oT K 141 /a Mn'Si/. AaHHble no 
noBeAeHI110 npHMeCHOrO aTOMa Z • 7 B V20 3 OTCyTCTBYIOT, H OmMAae
MyiO aenM411HJ CAB11ra 04eHHTb TPYAHO. B npeAenax 3KcnepHMeHTanb
HOH1 T04HOCTI1 /+0,2%/ HaMH He HaHAeHO pasnH4HR B 4aCTOTaX npe-
4eCCI111 KBaSHCB060AHOro cn11Ha a MeSOaTOMe KHCnOpOAa V2 0 3 B na-

1 paMarH11THOH ¢ase. 

npM ¢asoBOM nepeXOAe B V203 npOHCXOAMT HSMeHeHMe KpHCTannH-
4eCKOH CTpyKTyp~ OKHCna, B HenpOBOAR~eH ¢ase BOSpacTaeT paCCTOfi
H11e MemAY MOHaMH BaHaA11R, MSMeHRIOTCR nOCTOfiHHble peweTKM /10/, 3TH 
06CTORTenbCTBa MOryT npHBeCTH K HSMeHeHI110 aepOfiTHOCTM saxsaTa 
MIOOHOB aTOMaMH V 11n11 0, nOCKOnbKy paHee Ha6ni0Aanacb SaBHCHMOCTb 
aTOMHOrO aaxaaTa OT CTpyKTyp~ ae~eCTBa. 0AHaKO B ¢a30BOM nepe
XOAe cpeAHee paCCTORHHe MemAY aTOMaMH V H 0 OCTaeTCR npaKTH4e
CKH HeMSMeHH~M/W~H 3TO, no-BMAMMOMy, onpeAenMnO ycTaHOBneHHOe 
HaMH nOCTORHCTBO OTHOWeHMR aTOMHOro aaxsaTa MIOOHOB ~(V/0)8 V 
1-1 0 s aasHCHMOCTI1 OT TeMnepaTypbl. AnR KamAoro sHa4eHHR TeMnepa
TYPbl /Ta6n. 1/·A(V /0) onpeAenRnOCb C T04HOCTbiO a HeCKOnbKO npo-
4eHTOa. CpeAHee 11s 3THX HSMepeHHH ~A (V /0)= ? , 43+0, 05, npM4eM MaK
CHManbHoe OTKnoHeHHe OT 3TOH senH4HHbl He npeaOCXOA11nO 5%. nony-
4eHHOe 3Ha4eHMe ,A(V/0) cornacyeTCR C BenM4MHOH 2, 19+0, 18, HaA-
AeHHOH paHee npM KOMHaTHO~ TeMnepaType/~/. -

KaK yme OTMe4anocb B~We, npM ynopRA04eHHOH MarHHTHOH CTpyK
Type IAnfl aHT11¢eppoMarHeTHKOB HHme TeMnepcinypbl Heenfl/ a cna6b1X 
BHeWHMX MarHI1TH~X nOnfiX OmMAaiOTCR He60nbWHe SHa4eHMfl OCTaT04HO~ 
nonflpHSa411H. B Ta6n. 2 npHBeAeHbl 3Ha4eHMR OCTaT04HOH nonRpHsat.\111-1 
s MesoaToMax KHcnopoAa npH TeMnepaType 300 K M 77 K AnR aHT11-
¢eppoMarH11THbiX OK11CnOB, nony4eHHble HaMM paHee /1,6 • 27/ H B AaHHO~ 
pa6oTe, a TaKme senH411Hbl TH TeMnepaTypbl Heenfi/11/.Hs Ta6nM4bl BMA
Ho, 4TO 6nM3KHe K HyniO SHa4BHMfl OCTaT04HO~ nOnRpl13a4HI1 nony4eHbl 
npM TeMnepaType HHme T11 AnR scex OK11cnoa a Ta6n1-14e. AnR TeMne
paTyp abiWe Tn H3MepeHHble seni14HHbl a·a-;;1 saMeTHO OTnH4aiOTCfl 
OT HynR /0,4-1/, H AeHCTByiOT MexaHH3M~ KOMneHCa4HH napaMarHeTHS-
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Ta6nm~a 2 

0CTaTO'!HaH IIOJIHpH3aiJ;HH OTpHIJ;aTeJibHbiX MIOOHOB B Me30aTOMe 
KHCJIOpOp;a p;JIH aHTH<iJeppoMarHHTHbiX OKHCJIOB rrpH KOMHaT-HOH 
TeM~epaType H TeMrrepaType ~Hp;Koro asoTa, sHatJeHHH/11/ 
TeMrrepaTypbl HeeJIH H CKOpOCTH peJiaKcau;HH CIIHHa MIOOHa \ 

OIGICeJl TH(K) T (K) 

V203 I67 300 

77 

Ct.1 0~ 308 300 

Mn 2 o3 80 300 

77 

Mn 0 I22 300 

77 

Fe 203 953 300 

Fe. 0 I98 300 

co 0 29I 300 

77 . 
rJiO 523 300 

CuD 230 300 

77 

acr) a-1 
c. 

I, ICl.±D, 08 

0' 42,±0 '05 

O,ICJ±O,I9 

0, 73,±0,I4 

tJ (T} .Oc-1 

0,66±(J:03 

O,II,±0,05 

0, I:?::!;O, 06 

0,28,±0,04 

0,04,±0,02 

0,42,±0,06 

0,05j;O,OI 

0,02,±0,05 

0,0Qt0;04 

}\ p, ,.liK(I 

0,3-\!:0,05 

0,28,±0,!2 

0,66j;O,I8 

0,3I,±0,04 0,53,±D,I4 

0' 05,±0' 0'7 

0,06,±0,08 

0,75,±0,05 

0, I5j;O, 0'7 

Ma 3neKTpOHHO~ o6onoYK~ Me3oaToMa K~cnopo,qa, o KOTop~x rosop~
nocb ·s~we. HcKn~YeH~e cocTasn~eT FeO, r,qe ,qame B~we TH ocTaToY
Ha~ non~p~3a4~~ 6n~3Ka K Hyn~. O,qHaKo p;nR FeO p;aHH~e no MarH~T
H~M CBO~CTBaM Hep;OCTOBepH~ B CB~3~ C HeCTa6~JlbHOCTb~ coe,q~HeH~~ 
c Fe+2/Il<~ s ~cnonb3yeMo~ M~weH~ TN MomeT oTn~YaTbC~ oT np~se

,qeHHO~ B Ta6n.2. 
HaM~ 6~na ~3MepeHa ocTaTOYHa~ non~p~3a4~~ ~+-Me30HOB B V203 

H~me ~ s~we 177 ~ 300 Kl TeMnepaTyp~ MarH~THoro ~a3osoro nepe
xop;a Ha yacToTe npe4ecc~~ cn~Ha M~oHa. Pe3ynbTaT~ np~sep;eH~ s 
Ta6n. 1 . H3 Hee s~p;Ho, YTO p;n~ T < T H ocTaToYHa~ non~p~3a4~~ He
sen~Ka. B~we TH ocTaTOYHa~ non~p~3a4~~ 6n~3Ka K 1 I a a5 1 

0,96:!:_0,021. np~ 3TOM Ap = 0,11~0,01 MKc- 1. TaK~M o6pa30M ~ B 
3TOM cnyyae 3HaY~TeJlbHOe ~3MeHeH~e MarH~TH~X CBO~CTB Be~eCTBa 
np~BOA~T K cy~eCTBeHHOMY ~3MeHeH~~ OCTaTOYHO~ non~p~3a4~~ nono
m~TeJlbHbiX M~OHOB. 

6 

r~-
. I . . . 
< • 

; '~. 
'I~ 

tl 

OcTaTOYHafl nonr~p~3a4~~ nonom~TenbHbiX M~OHOB s ~eppoMarHVJTHbiX 
11 aHTV1~eppoMari-tV1THbiX ~30JlflTOpax ~ccne,qosanacb 11 B J?RAe ,qpyr11x 
pa6oT/8,28/. Hanp~Mep, 6b1no Ha~p;eHo, YTO p;nR Cr2o{ 1 sen11Y~Hbl 
ac~MMeTpV1V1 a np11 TeMnepaType HV1me TH cy~ecTBeHHO MeHbwe, 4eM 
a np1-1 T> TH .AnR-NiQ/28/V13MepRnCR K03~~1111..111eHT •aci1MMeTpHV1 np1-1 

TeMnepaType 300 K, KOTOpa~ HV1me TH. 0Ka3aJlOCb, YTO 3HaYeHV1e a 
6nV13KO K Hyn~. 

PenaKca411R cn11Ha nonom~TenbHbiX M~OHOB s V20 3 s napaMarHV1THoi:1 
~a3e o6ycnosneHa TeMV1 me npi1YI1HaMI1, YTO 11 s cnyYae OTPV14aTenbHbiX 
M~OHOB I eM. Bblwel. O,qHaKo cKopocTb penaKca41111 cn11Ha nonomi1Tenb
Hb1X M~OHOB MeHbWe, YeM p;nFI ~-'-Me30HOB, 3TO pa3Jl~YV1e MOmeT• 6b!Tb 
o6ycnosneHO TeM, YTO ~+ 1111111 M~OHH~I AH~~YHA11pyeT no Kpi1CTanni1-
YeCKO~ peweTKe/18/, a AH~~Y311FI Me30aTOMa npaKTV14eCKI1 OTCYTCTByeT. 

HaCTOR~aR pa6oTa noKa3b!BaeT, YTO OTPI-11..\aTeJlbHble MIOOHbl MOryT 
6btTb 11Cnonb30BaHbl AJlR V1AeHTI1~11Ka41-111 MarHI1THoro ~a3osoro nepexo,qa 
napaMarHeT11K- aHTI1~eppoMarHeT11K lnapaMarHeTVIK- ~eppoMarHeT11KI. 
MomHO Ha,qeRTbCR, YTO 6onee p;eTaJlbHOe 11CCJle,qOBaHI1e OCTaTOYHO~ 
nonRp113a41111 11 penaKCal..\1111 Cn11HOB MIOOHOB OTKpoeT HOB~e B03MOmHo
CTI1 p;nR 113YYeHV1fl ~a30BbiX nepexo,qos. 

ABTOp~ CYI1Ta~T CBOHM npi1RTH~M AOJlrOM 8~pa3VJTb 11CKpeHHIO~ npV1-
3HaTeJlbHOCTb B.~.KYA11HOBy, B.H.P~6aKosy, ~.B.06yxosy 11 ~.M.Ca
senbesy 3a noMO~b s no,qroTOBKe 11 npose,qeHI111 HacTOFI~ero 3KcnepV1-
MeHTa. 
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BanaHAHH M.ll. H AP· Pl4-82-605 
HccneAOBaHHe Aenonnpnsa~HH MWOHOB 
npu MarHHTHOM ~aaonoM nepexoAe B V203 

MeTOAOM npe~eCCHH CllHHa B MarHHTHOM none HCCneAOBaHa 
TeMnepaTypHafl saBHCHMOCTb OCTaTOqHOH nonnpnsa~HH ~- -Me30HOB 
B MesoaTOMe KHCnopOAa, o5pasyroii\eMCH B V2 0 3 , H 05HapyJKeH ee 
CKlqoK npn TeMnepaType Heenn. HaHAeHa TaKJKe penaKca~nn cnnua 
fl- -Mesouon n V2 0 3• 

PaeioTa Dbmonueua B J1a5opaTopnn RAepHbiX npo5neM O.lliiH. 

npenp11HT 06"bCAI1HeHtiOro t-1HCTI1TYTa fiAePHbiX 11CCilCAOBaH11H. AY6Ha 1982 

Balandin M.P. et al. 
Investigation of Muon Depolarization 
at Magnetic Phase Transition in V20 3 

PI4-82-605 

By the method of spin precession in the magnetic field 
the temperature dependence of residual polarization of f-L-
mesons in oxygen mesic atom produced in v2o3 is investigated. 
Its jump at Neel~ s temperature is discovered. The ~±-meson 
spin relaxation in V203 is also found. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 
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