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BBE.llEHHE 

Coe.nHHeHHe' Nd2Cu04 .HBJHieTC.H po.noHa'laJibHHKOM cepHH' 

BUCOKOTeMnepaTypHUX 'csepxnpOBO.l{HHKOB Nd2 _XCeXCu04 C 

oT{muaTeJibHUMH HOCHTemiMH · 3ap.H.na [ 1]. Cl>H3H'lecKHe csolicTBa 

coe.nHHeHHH, co.nepmawHx pe.nKo3eMeJibHUe 3JieMeHTU ( P33), B 

3Ha'IHTeJibHOH Mepe o6yCJIOBJieHU,B3aHM?~eHCTBHeM JIOKaJIH30BaHHUX 

4f -3JieKTpOHOB C KpHCTaJIJIH'leC~HM': poJieM ( K3ll). 3TO B ITOJIHOH 

Mepe OTHOCHTC.H K Nd
2

Cu0 
4

. HaH60Jiee' ,neTaJibHYIO HH!flOpMaUHIO 0 

B3aliMO,UeikTBHH 4f -3JHiKTpOHOB C K3ll ,naeT Heynpyroe MarHHTHOe, 
/ . - ·- . - . . . 

pacce.HHHe HeHTpOHOB (HMPH). PaHee B pa6oTaX [2, 3, 4] MeTO.l{OM 

HMPH ~me HCCJie,noBaJJOCb' COe.l{HHeHHe Nd
2

Cu0
4

• Ha HaW B3rJI.H,n, 

pe3yJJhTaTu 3.THX. HCCJJe.nosamlH He .HBJJ.HIOTC.H y.nosneTBopineJJhHUMH. 

TaK~ B [ 2] BeJJH'IHHa noJJHoro pacmenJJeHH.H .' 6una oueHeHa _30 M3B; 
' ,... " . --

t{TO npOTHBOpe'IHT [3 14], H'·pe3yJJbTaTaM HaCTO.HilleH. pa60TU,. r,ne 

Ha6JJIO,llaJJHCh nepexo.nu c_ocHoBHoro ypoBH.H·npH'nepe,naqax 3HeprHH 

_90 . M3B. B TO me BpeM.H MO.l{eJJb, HCITOJib30BaBWa.HC.H .l{JI.H ., 
onpe.neneHH.H napaMeTpoB .K3D B .[3] u ripe.nnonaraiOwa.H BJJH.HHHe Ha 

pacwenJJeHHe B K30 MOJJeKy JJHpHoro ITOJr.H '· B03HHKaiOwero BCJJe.l{CTBHe. 

ynop.H.no<teHH.H ·CITHHOB Me.nH, • · npe.ncTaBJJ.HeTc.H HeCKOJ!bKO 

HCKYCCTBeHHOH. B qacTHOCTH; .B HaWHX 3KCnepHMeHTaX npH T=lOK,H 

pa3perneHHH 0.6 M3B MU He Ha6JJIO,l{aJJH pacwenJJeHH.H OCHOBHOrO 

ypOBH.H, KOTOpOe, corJJaCHO [3] ,· .l{OJJmHO COCTaBJI.HTb _0. 76 M3B. 

KpoMe Taro, aHH30TpOITH.H MarHHTHOH BOCllpHHM'IHBOCTH,_ H3MepeHHa.H 

Ha MOHOKpHCTaJJJJe Nd
2

Cu0 
4 

· [ 5, 6], He,· MomeT 6UTb 06'b.HCHeHa C 

no~ow~IO 3Ha'leHHH napaMeTpoa K3ll, onpe.neneHHUX B [3,4] . 

B HaCTO.HilleH pa6oTe npHBO.l{.HTC.H pe3y JJbTaTU HCCJJe,noBaHH.H K3ll 

s Nct
2
ctio

4 
MeTo.noM HMPH, KoTopue HHTepnpeTRposanHcb c y'leToM 

CMeWHBami~ OCHOBHoro H : rrepsoro: 'so36ym-:neHHOro MYJib:rHnJJeTOB 

(J-J CMeWHBaHHe). 3TO IT03BOJJHJIO, Hap.H,ny C XOpOWHM OITHCaHHeM 

~KcnepHMeHTaJJbHUX ,naHHUX no HMPH, ITOJIY'IHTb KOJIH'leCTBeHHOe 

OITHCaHHe. pe3 y JibTaTOB •. H3MeJ:leHHH MarHHTHOH BOCllpHHM'IHBOCTH. 

3KCllEPHMEHT 

, llOJ!llKpHCTaJJJJ~q~.cKH:H · ,o6pa,3e~. ,_Nd~Cu04 · 6UJI · npHrOTOBJJe_H C 

ITOMOillbiO d6U'IHOH ,TeXHtiJJorHH ~~~iKU~~ B ~B~p.llOM COCTO.HHHH (7]) 
H npe,ncTaBJI.HJI • 'co66'H .l{H~K . 0s6· \. MM .. 'H TO~illH~OH . 5 MM. 

PeHTreHOCTpyKTypHUH aHaJJH3 H HeHT~oH7.l{H~P~KUHOHHhle H3MepeHH.H 

··-A .. •·~·-"-"·•----11:.~-...,!"";c 

~--: ".:l'~~~~i:~;;,i~ ·trCrg-£1-rf~ . ~ ~ 
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PHC. 1 • 

BpeMH~poHeTHUe ClleKTpU Heyupyroro pacceHHHH HeHTpOHOB: 
a-C[leKrp pacceHHHH Ha Nd

2
Cu0

4
., T=10K; 

6-cueKrp pacceHHHH Ha roM ~e o6pasae, T=BOK; 

·n-cueKrp pacceifHHH Ha La
2
cuo

4
, T=10K. 

. ( 

2 

I;: . ' 
i 
I 

:I 

:: 

noKa3aJHI:, •· 'ITO o6pa3eU HMeJI 

( rrpocTpaHCTBeHHaSI · rpynna I4/mmm) 

. 6onee 3%.' ·· 

; 

TeTparoHaJihHYIO CTpyK_Typy 

C npHM8ChiO apyrHX !pa3 He 

3KcrrepHMeHT~ . no HMPH nposoaHJIHCh Ha ycTaHOBJI8HHOM Ha 

HMnynhcHoM peaKTope HEP-2 cneKTpoMeTpe no speMeHH nponeTa B 

o6paTHOH reoMeTpHH K.liCOf-M (S] C 6epHJIJilfeBbiM !flHJihTpOM H 

IIHpOJIHTHt{eCKHM rpa!fJHTOM, HaXO,IUIII\lfMCSI B Kat{eCTBe KpHCTaJIJia

MOHOXpOMaTopa~ nepea aeTeKTOpOM. I13MepeHH? IIpOBOaHJIHCb Ha 

tieTRpex yrnax pacceHHHH oaHoBpeMeHHO (3D0 ,so0 ,7D0 H 9D0 ) npH 

TeMrrepaTypax 1DiH SDK H noJIO~HT~JihHbiX n~pei~'I~X 3HeprHH. ;Ha 

pHc. 1 np~~seaeHR cneKTpbi .Heynpy~oro' · :·pacce~·HHH . H~ifTpOHOB, 
rrpocyMMHpOBaHHbie IIO ~eTbipeM yrJiaM pacc~HHHSI :npH T~1DK (a) H. 

' , I ' ' 

. SDK (6). KaK BHaHo .Ha pHCYHKe; Ii erreKTpax Nct
2
cuo

4 
HMeeT;cSI·aaa 

·. O'IeHh HHTeHCHBHbiX miKa ~pH · nepeaa<IaX 3HeprHH c
1 
=21 M3B H 

c 2 =27 .M3B H oaHH MeHee Bbipa~eHHbiH npH c
3

=93_. M3B .C 

TeMrrepaTypiioif ,3aBHCHMOCThiO HHT8HCHBHOCT.H · ( B03pacTaHHe npH 

nOHH~8HHH TeMrrepaTypR), KOTOp~SI n03BOJISI8T CB~3aTh 3TH nHKH C 

nepexoaaMH C OCHOBHOro ypOBHH K3ll. ·· B .TO ~e: BpeMH B cneKTpe 

rrpH SDK npH rre'peaaqax 3Hepr~~ 7 
4 
<>iS·.~ M3B H.· ""It: 9 M3!3 HMeiOTCH 

aB~ nHKa, nOHBJieHHe KOTOpbiX CBSI3aHO C n~pexoaaMH C 

B036y~aeHHbiX YPOBHeif K3ll • 

llpH KOJIH'IeCTB8HHOM•aHaJIH3~ tioJiytieHHbiX CneKTpOB O'I~Hh Ba~HO 

rrci B03MO~HOCTH KOppeKTHO pa3ae~Hi~ MarHHTHbiH H !flOHOHHbiH 

BKJiaaR. B. 'aaHHOll pa6oTe B Ka'IeCTBe OUeHKH ·'!flOHOHHOH 

COCTaBJIHIOII\eH · Mbi HCnOJih30BaJIH 
1

CneKTpbi Heynpyroro pacceHHHH . . 

HeifTpOHOB, H3MepeHHbie Ha' COe,tiHHeHHH ·La
2

Cuo
4

· B 

YCJIOBHHX. HeCMOTpSI Ha TO, 'ITO coeaHHeHHH Nd
2

Cu0
4 

aHa·norH'IHRX 

H La2Cu04 He 

SIBJIHIOTCH H30CTpyKTypHbiMH, pacnpeaeJieHHe HHTeHCHBHOCTH 

paCC8HHHH B 3aBHCHMOCTH OT nepeaa'IH 3HeprHH B 06JiaCTHX, rae 

OTCYTCTBYeT MarHHTHbiH BKJiaa, O'IeHh 6RH3KH. 3To:· aaeT. HaM 

OCHOBaHHH . IlOJiaraTh, <iTO · !flOHOHHbie cneKTpbi . o60HX coeaHHeHHH . . 
noao6Hbi H n03TOMY cneKTpbi La

2
Cu0

4 
MoryT '6biTh' HCnOJih30BaHbi 

anSI oueiiKH !floHoliimro BK.riaaa B pacceHHHe Nd
2
cuo 

4
. 

Ha pHc.2 :rroKa3a'H MarHHTHbiH OTKJIHK Nd2Cu0
4 

· nocne Bbi'IHTaHHH 

cne.KTpOB La
2

cu04 aJIH TeMnepaTyp·1DK'(a) H SDK (6) • 
' - . . 4 . 3+ . 

OCHOBHOH . MYJihTHnJieT r
912 

, HOHa Nd · ' B Nd
2

Cu0
4 

noa 

aeif.CTBH.eM ; KSll, 'iiMeromero. TeTparOIIaJihHYIO TO'IetiHYIQ. CHMMeTpHIO 

3 



1500;00 

-;t1000.()()_ 
GJ 

II: .. 
.9-

500.00 

no;n;eneHO Ha ·1 0 

; . 
I 

1 a. I 
I 
I 

. ,I 
. I 

I 
I 
I 
I 
I 
I 
I· 
I 
I 
I 

: .J .. ~ . ~ ~ ~ ;fi. : . ~ . . ~I I I'll I II I II,· I II I 
C) Q.QOf1(i ,llif1 IIIII 

0 70.00. s 1_500.00 ' 

:s: 
C) 

li: 
(j) 
E-<. 
li: 1000.00 :s: 

6 

11 o:oo 1so:oo 
BpeMeHHl>Je PHC. 2. 

BpeMHIIpOJieTHblH CIIBKTP:•• MarHHTHOro BKJia,aa B· Heyrrpyroe · 

pacceHHHe HeiirpoHoB Ha Nd2cuo4 : 

ToqKH - pe3JJibTaT, BbtqHTaHHH CIIBKTpa LazCu04 H3 CIIBKTpOB 

Nd2Cuo4 ; · " 

JlHHHH·-::.pe~yJibTaT .pacqera. Ha OCHOBaHHlf HaH)!BHHblX f!.pa6oTe 

rrapaMeTpoB K3ll; 

a - T=;toK; . i5 - T=;BDK. ,;·. 

( C
4
v>, ·, pacmenJISieTCSI Ha nSITh KpaMepCOBC:KHX . .ny6JieTOB: 3xr 6 H 

2xr 7. OCHOBHBaSICh. TOJih~O Ha TeMnepa'rypHOH 3a,BHCHMOCTH, . MH 

MOJKeM COOTHeCTH ,TpH nepexo.na, MeJK,ny_ ·ypoB~SIMH K3H npH nepe.naqax 

::lHeprHH e:
1 
=20. 8, ·e:

2
=27. 3, H e:

3
=93 M_3B nepex,o.naM C OCHOBHOrO 

ypOBHSI, . T. e •.. HOJIOJKe!:IHEk:TPeX ._11_:3· lJ8THpeX . ~o?6yJK.neHHHX ypOBHeH 

H3BecTHo. HeH3aecTHo JIHllih nonoJKeHHe~ 'leTaepToro Bo36yJK.neH,Horo 

ypoBHSI •. ECJIH MH npHMeM- .ao . BHHMaHHe,., /ITO .npH . TeMnepaType · ~HJK 
' .. , ·. '' ' ' - . ' 

n()SIBJISIIOTCSI .IlB~ .HOBHX ~eynpyrHX. nHKa, CBSI3aHHUX C n,ep~xo,naMU, 

4 

r 
-~ 

l . \ 

J 
~} 

I 

K3H C B036yJK,neHHUX ypoBHeH npH nepe.na'l(iX ?HeprHH ,'~4=5. 3. M3B H 

.11. 9 M3B, .. TO B03MOJKHU' .UBa·. noJIOJKeHHSI '.l{JISI · lJ8TBepTOro 

B036yJK.neHHoro ypoBHSI: 3TO JIH6o' '15. 4 M3B, 'TOr.Il(i E4 H E5 eCTh 

nepexo.nu c 3Toro ·ypoBHSI Ha e:
1 

H, e:
2

; JIH6o \32.7 M3B, B 3TOM 

cnyqae ·e:
4 

H E:
5

.ecTh ·nepexo.nu Ha ypoBeHh .32.7 M3B c·e:
1 

H,_e:
2

:· 

. TaKHM o6pa30M, Ka.lJ8CTB8HHOe paCCMC>TpeHHe H3MepeHHUX CneKTpOB . . . . 
n03BOJISieT _ycTaHOBHTh .nae 

pacmenneHHoro · B • K3n OCHOBHOro 

B03MOJKHile 

MYJihTHnneTa 

ex eMU 

HOHa 

ypoBHeH 

Nd3+: B 

Nd2 Cu04.' 

faMHJihTOHHaH K3ll .IlJISl CJiy'laSI · TeTparoHaJihHOH TO'IelJHOH 

'CHMMeTpHH HMeeT BH.n:. 
A 1\ 1\ 1\ 'A A 
H = BOOO + BOOO +'BOOO + B404 + B404 

K3n 2 2 • 4 4 6 6 4 4 6 6 A .. 
( 1 ) 

2 . ' 2 
r,ne • 02~ - 3KBHBaJieHTHLie onepaTOpH CTHB8HCa, . B2~ napaMeTpu 

K3n. faMHJihTOHHaH' : BH.l{a (1) ~o6U'IHO, HCnOJih3Y8TCH .l{JISI 

HHTepnpeTaUHH ~aHHilX no HMPH Ha coe.nHHeHHSIX, co.nepJKamHX P3M, 

B npe,nno~o~eHH~-~-~aJIOCT~ pacmenJieHHSI OCHOBHOrO MYJihTHnJieTa B 

K3fl no cpa~He~HIO CO cnHH-:;Op6HTaJibHUM pacmenJieHHeM. O.nHaKO B 
. ., ' 

,naHHOM CJIY';lae noJIHOe paemenJieHHe OCHOBHOrO MY JlbTHnJieTa ( 93 

. M3B): B cpaBHeHHH C .paCCTOSIHHeM ,no nepaoro B036yJK,neHHoro 

J=11/2 MYJihTHnJieTa _220 M3B He SIB,JISI8TCSI MaJIOH BeJIH'lHHOH H 

no3TOMy; Heo6xo.nHMO y'IHTUBaTh J-J -cMemHBaHHe. B .naHHOH 'pa6oTe 

Mil npHHHMaJIH BO BHHMaHHe npHM8lliHBa~He TOJ;bKO 6JIHJKaflmero J=:= 11/2 

1 MYJihTHnJieTa. KaK noKa3aJIH 'lHCJI8HHLie OU8HKH, CM8lliHBaHHe. C 

BHcoio neJKamHMH J -cocToHH~·SIMH HecymecTBeHHo.' B · 3TOM cnyqae 

3KBHBaJieHTHile onepaTOpU CTHBeHca . .neHCTBYIOT B npOCTpaHCTBe 

:IJ=9/2,J >, 'IJ=11/2,J > (BH.n MaTpH'IHhiX 3JieMeHTOB eM: B [9]). 
2 z ' z - ' 

B
2

m, co.nepmamHeCSI B · ( 1) ,:. npH. 3TOM npe,ncTaBJI5110TCSI B BH.Ue: n . . . 
:B2m= · · ... [ ·. v2.m.( 0 9/2 + 511/2)·. 9 J . ; 0 x = ··{1, x=J· 
· 2n J=9 / 2 , J~1112 2n J .. J . 2n, , J o, x¢J 

' e~n - ·'q,aKTOpu CTHBeHca ( 3Ha'leHHe CM. TaKJKe 'B [ 9]). ' a v~~ 
napaMeTpLI K3n, 'o6mHe· .nn~ Bcex J-MyJihTHnJieTOB~ 

.naaJK.nu .nH¢<tJepeHuHaJibHoe ce'leHHe Heynpyroro paccestHHSI 

HeHTpOHOB Ha nepexo.nax MeJK.ny ypoBHSIMH K3ll B .IlHnOJihHOM 

:npH6JIHJK8HHH HMeeT BH.n' [ 10]: · 
'2. . ' 

d a- ·_(gJ·F(Q)) 2 -~r_> [ p'(T>I<r IJ.Lir >1 2 ·o(E -E -c), (2) 
dQde:' . . ' k. m, n :n m . n . . n. m 

~-

5 



'\f 

rae gJ - ~aKTO~ RaHae; F(Q) - MarHHTHU~ ~OpM~iKTOp; ki H kf, 

MOay JIH BOJIHOBUX BeKTOpOB COOTBeTCTBeHHO .HaJieTaiOUIHX. H pa~ceml!lli!X,' 

HeiiTpoHoB; Pn ( T) - 3aceJieHHOCTh ypoBHH, · c xoToporo Hcxo.ilHT 

nepexoa; <rniJ l.lrrn> ....: .MaTpli•mu~ 3JieMeHT KOMnoHeHTU noJIHoro 

MOMeHTa, nepheHaHKYJI51pHO~. BeKTOpy pacce51HH51 (~~0 KBaapaT. 

~ 

l 
~ 

l 

l 
J 
~ 

ODHCUBaeT O~HOCHTeJihHYIO Bep051THOCTh nepexoaoB Me~a~ ypoBH51MH , 

c 3HeprHHMH En. H Ein). · . · . · . · . • . l' 
npoueaypa ·. onpeaeneHHH . ·napaMeTpoa . raMHJihTOHHaHa · K3n" · 

. . " ·I 
CBOaHTC51 . X DOHCKY TaKoro Ha6op~' {B~}, . KOTOpU~. 6u HaHJIYtJIUHM '· .. 

o6pa30M ODHCUBaJI npO~HJIH ·cneKTpOB. HMPH C DOMOUihiO BUpa~eHH51. ' 

( 2). OaHaKO np51MO~ DOHCK. 3HatJeHH~ {B~} MeToaoM HaHMeHhiUHX 

KBaapaTOB ( MHK), KaK npaBHJIO, He aaeT aaeKBaTHOrO ODHCaHH51 
4 • •.,' • 

cneKTpOB HMPH, T. K. pe3yJihTaT 3aBHCHT OT .BU6opa CTapTOBoro 

Ha6opa, ll03TOMY MU HCDOJih30BaJIH ana pa3JIH'iHUX noaxoaa K . ' 
onpeaeneHHIO-napaMeTpoa K3n_a aaHHO~ pa6oTe. 

KaK 6UJIO DOKa3aHO · DpH ' HCCJieaoBaHHH K3ll B coeaHHeHH51X 

REBa2cu3o7 [ 11 L cynepn03HUHOHHa51 Moaenh 003 BOJIHJia , 

npeacKa3aTh c xopoiUe~ TOtJHOCThiO ;3HatJeHH51 acex napaMeTpoa, 3a 

HCKJIIOtJeHHeM B~. B pa6oTe ( 12) aJIH .. coeaHHeHH51 Nd
2

Cu0
4 

TaK~e 
6uJIH caenaHu oueHKH napaMeTpoa K3n B paMxax.cyneprio3~UHciH~o~. 

· 2m 
MOaeJIH H npeaCK333HU CJieayiOUIHe 3HatJeHH51 aJI.51 V

2
n: 

0 0 .. · 4 4 V4 =-35.7M3B; V6 =5.4M~B;.V4 J=210.7M3B; V
6 

=l39.0M3B; 

llepBUH, .goaxoa COCT051JI B HCDOJih30BaHHH MHK C · ·YK333HHUM 
' . \ .. 

Ha6opoM B xaqecTae HatJaJihHoro. 

Bpyroii DYTh OUeHKH COCT051JI. B CJieayiOU!eM. 

napaMeTpH30BaJIC51 - B ayxe, .pa60TU: [ 13) TaKHM 

raMHJihTOHHaH (1) 

o6paioM, ttTo6u 

·'ieTupe napaMeTpa {0:., i=t', 2, 3, 4} MOrJIH BaphHpOBaThC51 B . ' . . . . 1 . .. . . . . 

orpaHH'ieHHOM HHTepBaJie . [ -1, + 1) , a MaCmTa6HUH ~aKTOp · W . MOr. 

6UTh DOJiytJeH H3 BeJIHt{HHU DOJIHOrO pacmenJieHH51 OCHOBHOro. 

MYJihTHDJieTa. cxaHHpoaaHHe 3HaxoonpeaeneHHOH o6nacn1· 

napaMeTpOB O:i ,(3Ha~H napaMeTpOB 6UJIH OUeHeHU B paMKiX 

cynepD03HUHOHHO~. MoaeJIH) . C . DOCT051HHUM IUaroM · .flo:i =0. 02 · H 

cpaBHeHHe B 

onpeaeJieHHux 

Ka~OH TOtJKe paCC'iHTaHHUX H 3KCDepHMeHTaJihHO 

.' XapaKTepHCTHK CD8KTpOB . . ( DOJIO~eHHH ; ' ,.. ·. H 

3HatJeHHH {a:·}, · W, 
. 1 . ' 

HHTeHCHBHOCTea' n~KOB) .. _tiaJIO Y3KYIO o6nacn: 

·6 

l 
l 
i 
! 
l 
! 
I 
I 
' l 
' 

} 

,\ 
~1 
I' 

. 'l 

KOTOpUe aocTaTO'iHO XOpOIUO ODHCUBaJIH · aaHHU·~ HMPH H · B 

aaJihH8HIU8M· HCDOJih30BaJIHCh KaK CTapTOBUe 3HatJeHH51 B 

OKOHtJaTeRhHO~- npo~HJihHOH MHK-noaroHKe cneKTpOB, TaK, B 

qacTHOCTH,-6uno ycTaHoBJieHo, tJTo oaHa H3 aayx ao~Mo~Hux cxeM 

ypoaHeii, · 0-21-27-32-93 M3B, He Mo~eT o6'hHCHHTh · TeMnepaTypHUH 

xoa HHTeHCHBHOCTeH .DHKOB B cneKTpax HMPH, a Ha6op napaMeTpo~ 

K3ll;. KOT~pUH COOTBeTCTBOBaJI 3TOH CXeMe, HMeJI 3HatJeHHe B~;) DO 

M8Hh!U8H Mepe Ha nopHaOK 60JihlUHH, tJeM MO~HO 6UJIO O~HaaTh Ha . . 

OCHOBe 'H3MepeHHH MarHHTHOH 

MOHOKpHCTaJIJIHtJeCKOM o6pa3Ue [5,6). 

.BOCDpHHM'iHBOCTH Ha 

B pe3yJihTaTe Mu · nonytJHJIH cneayiOlllHH Ha6op napaMeTpoa K3n: · 

0 \ 
y2 = -(20.3 ± 0.5) 

0 . . . 
V

6
:= (1.67 ± .04) 

0 
M3B, V

4 

M3B, ·v: :;: 

?: =' ( 135. 1± 0. 3) M3B, 

:... ( 34. 1 ± 0 . 15) M3 B, .. 

(203.2 ± 0.6 M3.B, 

. HJIH.B TepMHHaX 8 2rn _ v2rn • 99/2 • 
2n - 2n . 2n ·.. . 

0 
B2=· ( 13. 0 ± 0.3) ·10'"" 2M3B,. B~= (9.93 ± 0.:04) ·1:0..:. 3~38, 

. -5 14 ' .... .··.' ·. . . -2 . 
0 

B6= -( 6.3 ± 0.14)·10 M3B; B
4

= .-(5.92 ± 0.04)·10 M3Bo;. 

4 
B6= -(5.09 ± 0.02) :10-3M3B. 

CDJIOIUHOH JIHHHeH . Ha pHC. 2a, 6 DOKa3aHU paCCtUITaHHbie cneKTpU 

HMPH. aJIH Ha6opa napaMeTpoa K3n, onpeaeneHHoro a xaqecise 

Hai1JiyqiUero ;_ PactJeTU cneKTpOB HMPH BeJII1Ch c -ytJeTOM ~yHI(U1111 

pa3peiU~HI151 bneKTpOMeTpi. B uenoM; xai' Bl1aHo H3 p11CYHKa, 
, . . 'I 

. 11MeeTC51 ·xopOIUee COr Jiac11e pacC•UIT3HHbiX 11 3KCDep11MeHTaJihHUX 

Kp11BUX 3a 11CKJIIOtJeHI1eM 06JiaCTI1 · nep~aaHHOH 3Hepr1111 -40 - 65 . 
"·. . ~ } 

M3B. 3TO CBHiaHO 6:TeM~ 'iTO npoueayp~ pa3aeJie~H51 MarHI1T~OrO 11 
• t' ' .• • 

'HeHTpOHOB 6UJia ~OHOHHoro BKJiaai: 
.•. 
pacceHHHe JII11Uh B 

~p116JII1~eHHOH. 

OECYJKBEHHE 

's aaHHoM:· pa6cne Ha ocHoae 113MepeHHi1: cnexTpoa · ileynpyroro 

~arHI1T~O~O pabb~51HI151 HeHTpOHOB ~U ~npeaeJII1~11 Ha66p.napa~e~~OB 
'ra'MI1JibTOHI1aH~ . K3n H ~OOTBeTCTBYIOnlYIO cxeMy ypoBHeM: OCHOBHoro 

MYJih;l1nJieTa 1101-Ja' Nd3 + B ~d2Cu04 • npu 3TO~ 11~Te{mpeT~UP.H. 6uJia 

ycneiUHOH, TOJihKO eCJII1 · YtJI1TUBaJIOCh CMeiUHBaHI1e OCHOBHOrO 11 

7 
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