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BBEAEHI-1E 

npH H3y4eHHH 3$$eKTOS KPHCTann~-t4eCKOrO nonR S HHTepMeTann~-t4e
CKHX COeA~-tHeHHfiX peAK03eMenbH~X 3neMeHTOS samHy~ HH$OpMa~H~ AaeT 
MeTOA Heynpyroro pacceRHHR HeHTpoHos't.2~ CneKTp pacceRHH~x HeHT
poHos no3sonReT onpeAen~-tTb 3Hepr~-t~ MarH~-tTH~X so36ymAeH~-tH /o6yc
nosneHH~x nepeXOAaMH MemAY ypOSHfiMH 4f-3neKTpOHOS S Kp~-tCTann~-t-

4eCKOM none/ no nonomeHHfiM n~-tKOS H sepORTHOCTH nepeXOAOS no HX 
HHTeHCHSHOCTH. B nocneAHee speMR Ha6n~AaeTCfl 6onbWOH HHTepec 
K HCCneAOSaHH~ 3aSHCHMOCTH WHpHH n~-tKOS /WHPHH nHHHH MarHHTH~X 
S036ymAeH~-tH/ OT TeMnepaTyp~ H sonHOSOro seKTOpa, 4TO n03SOnReT 
AenaTb 3aKn~4eH~-tfl 0 np~-tpOAe S3a~-tMOAeHCTSHH S CHCTeMe/&-7/. 

B HaCTOR~eH pa6oTe paccMoTpeHa TeMnepaTypHaR 3as~-tc~-tMOCTb w~-t

p~-tH nHHHH noKanH30SaHH~X MarHHTH~X S036ymAeHHH /MarHHTH~X 3KCH
TOHOS/ S COeA~-tHeH~-tfiX PrA12 H PrNi 2 • 3TH COeA~-tHeH~-tfl OTHOCRTCR 
K PRAY coeAHHeH~-tH PrX2 , rAe X MomeT 6~Tb Mg , Al , Co , Ni , 
Rh , Ru , Ir ,Pt, ~-tMe~~-tM CTPYKTYPY KY6H4ecKOH $a3~ Ilaseca /C 15/ 
C peAK03eMenbH~MH HOHaMH S y3nax Ky6~-t4eCKOH CHMMeTpHH. 1-13 3TOrO 
PRAa COeA~-tHeHHH see, KpoMe PrNi 2 , npeTepnesa~T MarHHTH~H $a3o
S~H nepeXOA S HHTepsane TeMnepa,Typ 4, 2-40 K131· PrNi 2 RSnReTCR 
n"'n"'M"'rl-lPTIAKnM R"'l-l <llnPI<"' rn rMPIII"'I-41-lhiM ~nPKTnOI-lHO-RnPOHhiM MarHIAT

H~~ nepeXOAOM np~-t T "' 0, 25 K 131• Am• noHHMa~HR cso~c~s 3Toro 
coeAHHeH~-tR npeAcTasnReT ~-tHTepec cpasH~-tTb ero c APYr~-tMH npeACTa
S~-tTenRMH PRAa, HaH6onee H3Y4eHH~M 1-13 KOTOp~X RSnReTCfl PrAl2 • 
B cneAY~~eM pa3Aene npHSeAeH~ pe3ynbTaT~ 3KcnepHMeHTos, a 3aTeM 
o6cymAaeTCfl HX S03MOmHafl HHTepnpeTa~Hfl. 

PE3YilbTAT~ 3KCnEPI-1MEHTOB 

3KCnep~-tMeHT~ no HeynpyrOMy pacceRHH~ HeHTpOHOS Ha nonHKpHCTan
nH4eCKOM o6pa3~e PrNi 2 nposoA~-tnHCb Ha cneKTpoMeTpe no MeTOAY 
speMeHH nponeTa S o6paTHOH reOMeTpHH Ha HMnynbCHOM peaKTOpe Ha 
6~cTp~x HeHTpoHax I-16P-30 npH TeMnepaTypax 10, 80 1-1 300 K. Ha 
p~-tc. 1 noKa3aH SHA cneKTpa pacceRHH~X HeHTpoHos np~-t 10 K. ,lisa w~-t

poKHX nHKa COOTSeTCTSy~T pacceRHH~ Ha S036ymAeHHfiX S pe3ynbTaTe 
nepeXOAOS MemAY ypOSHfiMH 4f -3neKTpOHOS S KpHCTannH4eCKOM none. 
,llnR onHcaHHR KPHCTann~-t4ecKoro 3neKTpH4ecKoro nonR /K3n/ ~-tcnonb-

3osanacb $eHoMeHonorH4ecKaR MOAenb c raMHnbTOHHaHoM cneAY~~ero 
SHAa141 : 

H:B~(O~+ 50~)+86(06-210~). /1/ 
m 

B~ H 8°6 - napaMeTpbl KpHCTannH4eCKoro nonfl, 0 r - 3KSHSaneHT-
H~e onepaTop~ CTHSeHcoHa. 
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PHc.l. CrreKTp Heyrrpyroro pacceH
HlliilieiiTpoHoB Ha PrNi2 rrpH TeM
rrepaType T = I 0 K: crrnomHaH JIH
HHH - pact~eTHblH crreKTp; rryHKTHp
HaH - BKJia~ B pacceHHHe OT~eJib
HblX rrepexo~OB MeJK~Y ypOBHHMH 
K3n; N - HoMep KaHana BpeMeHHoro 
aHaJIH3aTopa; c - rrepe~aqa 3HeprHH 
/M3B/; I - HHTeHCHBHOCTb B rrpoH3-
BOJibHbiX e~HHHI~ax, 

300 "" 400 450 

N-

AHan~-t3 3Kcnep~-tMeHTanbH~x AaHH~x AaeT cneAy~~He 3Ha4eHHR napa
MeTpos KpHCTannH4eCKOrO nonR H CXeMy ypOSHeH OCHOSHOrO MynbTH
nneTa 3 H4 HOHa Pr 3+ s KpHcTannH4eCKOM none: 

-6 
B~ = 24,8 M3B; B6= -66,2·10 M3B; 
r 3 /0,00 M3B/- f 5 /2,56 M3B/- f 4/6,50 M3B/- 1' 1 /15,59 M3B/. 

WHpHHa nHKOS npH 10 K Ynm/10 K/ = /6,0~0,5/ M3B, npH 80 K 
y /80 K/ = /6,0+1 ,5/ M3B. nm -

PrA12 npH Tc= 33 K npeTepnesaeT $a3os~H nepexoA s <t>eppoMar-
HHTHOe COCTOfiHHe. 1-iccneAOSaHHe C nOMO~b~ pacceRHHfl HeHTPOHOS Ha 
nonHKpHcTanne PrA1 2 6~no nposeAeHo s pa6oTe181 npH TeMnepaTypax 
7,7; 20; 30 1-1 50 K, OAHaKo WHPHH~ nHKOS He o6cymAanHcb. 3AeCb 
M~ SOCnOnb3yeMCR pe3ynbTaTaMH 3THX 3KCnepHMeHTOS, ObpabOTKa KO
TOp~X 6~na nposeAeHa s pa6oTe OAHoro H3 aeTopos 19 ~ napaMeTp~ 
KpHcTanmt4ecKoro nonR s PrA1 2: B~ = -3,72·10- 3 M3B; B6= 
= -5,29.10-5 M3B. CxeMa ypoeHeH s napa$a3e cneAY~~aR: 
r3 ;o,oo M3B/ - 14/2,36 M3B/ - r; /5,67 M3B/- I'5 /l3,70 M3B/. 

B <f>eppo$a3e np~-t no4TH nonHOH HaMarHH4eHHOCTH IT~ 25 K/ s~pomAe-
HHe CH~-tMaeTCfl 

1~1/0,0 M3B/-
1 

1-1 HMeeTCR cneAY~~afl 

2 1 r3 /5,1 M3B/- £.1!6,4 
2 3 

cxeMa 

M3B/-

ypOSHeH: 

r4
2/7 ,6 M3B/- r4

3
/8, 7 M3B/. 

4 HOMep 
ypOSHfl 

npH T<25 K s cxeMe 3TI-IX nRTI-1 HH3Konema~I-IX yposHeH cy~eCTsyeT 
TOnbKO TPI-1 nepeXOAa C OCHOSHOrO r3

1 -coCTORHHR: fa1-+ fi , ft-+fl, 
I i-+ r 43 . s KoTopoM HaXOARTCR see 3neKTpOH~. 3Hepr~-tH scex 3THX 
nepeXOAOS pa3H~e 1-1 oTn~-t4a~TCR APYr oT APYra 6onbwe, 4eM Ha nono
SHHY w~-tp~-tH~ /To ecTb nHKH OTAeneH~ APYr OT Apyra/. 

W~-tp~-tHa nHKos s <t>eppo<f>a3e ~-tMeeT senH4HHY Ynrnf20 K/ = 
= /1 ,80+0,25/ M3B, OAHaKO S napa$a3e OHa 3Ha4~-tTenbHO ysen~-t4HSa
eTCR: Ynm /50 K/ = /5, 00+0 ,60/ M3B, TO eCTb CTaHOSHTCfl no sen~-t-
4HHe np~-tMepHo TaKOH me, KaK H s PrNi 2· 06~4HO np~-t HH3KHX TeMne
paTypax /10+80 K/ S HHTepMeTannH4eCKHX COeA~-tHeHHRX peAK03eMenb
H~X 3neMeHTos Ha6n~Aa~TCR WHPHH~ n~-tKos 1 ,5+3,0 M3B 16 • 7 ~ B paccMaT
p~-tsaeM~x ASYX COeAHHeHHRX S napa$a3e•ni-IKW RSnR~TCR 6o~ee WHPOKH-

;J ·.~·"'. 
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MH. B TO ~e BpeMH ~a30B~H nepeXOA B ~eppoMarHHTHOe COCTOHHHe 
B PrAl2 conpoBO>KAaeTCH pe3KHM yMeHbweHHeM WHPHH~ nHKOB. BoaHH
Ka~T ABa BOnpoca: BO-nepB~X, B 4eM npH4HHa He06~4HO WHpOKHX nH
KOB B napa~a3e H, BO-BTOp~X, no4eMy WHPHHa nHKOB pe3KO MeHHeTCH 
npH nepexoAe s ~eppo~aay s PrAl2. 

WHPHH~ nHHH~ MArHHTH~X 3KCHTOHOB 

npH pacceHHHH HeHTpOHOB Ha nonHKpHCTanne B ycnOBHHX paCCMaT
PHBaeM~X 3KCnepHMeHTOB cneKTp pacceRHH~X HeHTpOHOB nony4aeTCR 
ycpeAHeHH~M no BeKTOpaM nepeAa4H HMnynbca. no3TOMY npH o6cy>KAe
HHH WHPHH nHKOB npe>KAe BCero He06XOAHMO y4eCTb AHCnepCH~ MarHHT
H~X B036Y>KAeHHH,o6ycnosneHHY~ 3~~eKTHBH~M 06MeHHbiM B3aHMOAeHCT
BHeM peAK03eMenbH~X HOHOB.3KcnepHMeHTanbHOe Ha6n~AeHHe AHCnepCHH 
B MOHOKPHCTanne PrA12 

1101 H O~eHKa senH4HHbl AHCnepCHH AnR PrNi2 
B npH6nH>KeHHH XaOTH4eCKHX ~a3 nOKa3~Ba~T, 4TO MaKCHManbH~H ee 
BKnaA B WHPHHY nHKOB COCTaBnReT - 0, 5 M3B, 

06MeHHOe B3aHMOAeHCTBHe npHBOAHT K B3aHMOAeHCTBH~ MarHHTH~X 
3KCHTOHOB H, cneAOBaTenbHO, HX 3aTyXaHH~, 4TO TaK>Ke AaeT BKnaA 
B WHPHHY nHHHH. 0AHaKO B MeTannH4eCKHX COeAHHeHHRX 6onee Ba>KH~
MH B 3TOM CM~Cne RBnR~TCR B036y>KAeHHR 3neKTpOH-A~P04H~X nap 3a 
C4eT B3aHMOAeHCTBHR 3neKTpOHOB npOBOAHMOCTH C 4f -3neKTpOHaMH/ 5/ 
raMHnbTOHHaH KOTOporo B noKanbHOM npH6nH>KeHHH HMeeT BHA 

- - -+ 
n f =-k 1s-f .J I. al. s- i I L/ 

B /2/ ai - cnHHOBaR nnoTHOCTb 3neKTPOHOB npOBOAHMOCTH BOKpyr 
peAK03eMenbHOrO HOHa C nonH~M MOMeHTOM KOnH4eCTBa ABH>KeHHR Ji 
Ha yane i. PacCMOTpHM 6onee nOAP06HO BKnaA 3TOrO MexaHH3Ma B 
WHPHHbl nHHHH. nonb3YRCb CTaHAapTHOH npo~eAYPOH 15•111, OAHOHOH
H~H raMHnbTOHHaH CHCTeM~ peAK03eMenbH~X HOHOB npeACTaBHM B BHAe 

H0 = "i. w K , 
n n nn 

/3/ 

rAe Kmn .. lm><n I - 6a3HCH~e onepaTOpbl. 0AHOHOHH~e co6cTBeHHble 
3Ha4eHHR 3HeprHH Wn H COOTBeTCTBY~~He BOnHOB~e ~YHK~HH onpeAe
nR~TCR B peaynbTaTe AHarOHanH3a~HH OAHOHOHHOrO OAH04aCTH4HOrO 
raMHnbTOHHaHa, BKn~4a~~ero Ky6H4eCKOe KpHCTannH4eCKOe none HKn 
H MOneKynRpHOe MarHHTHOe none H M, npH H3BeCTH~X napaMeTpax KpH
CTannH4eCKOrO H MoneKynRpHoro noneH. PaanaraR noKanbH~e cnHHOB~e 

onepaTop~ OTHOCHTenbHO 6aaHca onepaTopos K mn : A- "i. Amn Kmn, 
nony4aeM raMHnbTOHHaH B3aHMOAeHCTBHR: mn 

~ -+ (i) _, 
Hs-r = -..:.. Is r "i. <m I J In> K a, 

i - m,n 1 mn 1 
/4/ 

AnH 3neKTPOHOB npoBOAHMOCTH HcnonbayeM npH6nH>KeHHe cso60AH~x 
3neKTpOHOB: 

Hs•-"i. fia:.kaaka /5/ 
ka 

+ 
rAe aka , aka - OnepaTOp~ pO>KAeHHH H YHH4TO>KeHHH 3neKTpOHOB, 
KOTOp~e onpeAenH~T cnHH B /2/, /5/ cneAY~~HM o6pa30M: 

-+ ~ .... . + 
a.= ., alf3ak- ai.:~. 

I kq a +qa fJ 

a f3 
raMHnbTOHHaH MOAenH npeACTaBnReT C060H CYMMY B~pa>KeHHH /3/-/5/: 
H = H0 +H 8 +H s-r Asa>KA~ AH~~epeH~HanbHOe ce4eHHe pacceHHHR 
HeHTPOHOB 

d 2a 
- ImG(q,w +if), !6! 

dO dw 
+ -

rAe G (q, w) • « J q I J -q » w - ~ypbe-o6paa ABYXBpeMeHHOH ~YHK~HH 
rpHHa noKanH30BaHH~X f -3neKTPOHOB. B 6a3HCe onepaTopos Kmn 

+ -
G(q,w)= "i. G , ,(q,w)= "i. «J KmniJ ',K ,>> . /7/ 

mn,m'n' mnm11 mn,m'n' mn mn mn q,w 

~YHK~H~ rpHHa G mn,m 'n, (w) Bbi4HCnHM' HCnOnb3YR TeXHHKY AH~~epeH
~HPOBaHHR no ABYM BpeMeHaM B MeTOAe ypaBHeHHH ABH>KeHHR AnR AByX
speMeHH~X ~YHK~HH rpHHa111 ~ Hcnonb3YR raMHnbTOHHaH /3/-/5/ H KOM
;~i~~~~0~ri~~ ~007ri0~~riv•~ ~~~ e~~~.Cri~~ 0~~~~70~0~ ~ ~~i~~ 

[Kmn ,Km'n' 1=~n'8nm' -Km'n 8mn'• 

nony4aeM ypasHeHHe AnR ~YHK~HH /7/: 
+ -

G , , 
mn,m 1l 

J J (f - f ) 8 , 8 , 
(w) •· __!!!!l _ _!l_~~ ... _!l_-EI_.E__U.._21_ + 

w-·wnm 

+ 

2 + -1s-r JnmJm'n' __ 

(w-w )(-w-w, ,) 
nm n m 

rAe BBeAeHa ~YHK~HR rpHHa: 

a{3 a I {3 
Fmn(w)•<<Kmna .a Knm»w 

/8/ 

/9/ 

f = exp(-w /T)/ "i. exp(-w /T) - LIHCna 3anonHeHHR OAHOHOHHbiX co-n • n n n 
CTORHHH. 

OrpaHHLIHMCR B ypasHeHHH /8/ yLieToM KBaApaTHLIHbiX no B3aHMOAeH
CTBH~ l 8 _f 4neHOB. TorAa OCHOBHO~ BKnaA 6YAYT AaBaTb CHMMeTpH4-
Hble c)lyHK~HH lpHHa Gmn,nm • nocKOnbKY npH m ',1n, n 'I< m B ypasHe
HHH /8/ HeOAHOPOAHbiH 4neH OTCYTCTByeT H Gmn,m'n'- 1;_r. YpasHe-
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HHe /8/ An~ CHMMeTpH4HOH $YHK~HH rpHHa MOmHO npeACTaBHTb B BHAe 
ypaBHeHH~ ,l.\aHCOHa /cM! 11 1 /: 

G mn,nm (w) .. G~n.nm (w l-i;O:n,nm (w)Mmn(w)G mn,nm (w), /10/ 

rAe Pi.- $yHK~H~ pacnpeAeneHH~ $epMH. B npeAnonomeHHH o ceo6oA
H~x 3neKTpOHaX npOBOAHMOCTH MHHMa~ 4aCTb B~pameHH~ /12/ HMeeT 
BHA 

2 1-exp(-w/T) 
Im F mn"' rrf nN (O)(w-wmn) -----'--·-.:.-.-

1- exp (( w mn -&.~)/T) 

rAe N(O) - nnoTHOCTb COCTO~HI-1H l'la ypOBHe $epMI-1. 

/13/ 

D I I U/ BBeAeH~ TaKJKe MaTpH4H~e 3neMeHTbl HyJieBOH q>yHK~HH I pH-
Ha: 

oo 
mn.nm /14/ 

w-wnm 

~cnonb3Y~ e~pameHI-1~ /6/, /7/, /10/, nony4aeM ce4eHHe pacce~HI-1~: 

~ 
+ -

JmnJnm(fm-fn )y mn 

mn [w-(w +t!nmll2 -'}'2 • 
nm mn 

/15/ 

+ -· rAe t!nm •Jmn Jnm<fm-fn )ReMmn - 3HepreTH4eCKI-1H CABHr, KOTop~H 
B nepBOM np1-16n1-1meH!-11-1 MOmHO BKn~41-1Tb B 3HeprH~ nepeXOAa MemAY 
ypOBH~MI-1 Kpi-1CTannl-14eCKOro non~: 

w ->w =w +!!. 
nm nm nm nm /16/ 

+ -· 
y • J J · ( fm- f n ) Im M ( w + i d mn mn nm mn 

onpeAen~eT WI-1PI-1HY ni-1HI-1H MarHI-1TH~X 3KCI-1TOHOB H, KaK BHAHO, 3aei-1-
CI-1T OT B3ai-1MOAeHCTBI-1~ 4f -3neKTpOHOB C 3neKTpOHaMI-1 npOBOAI-1MOCTI-1 
1-1 3aCeneHHOCTI-1 ypOBHeH. 

06CYAHM Tenepb Ha OCHOBe B~pameHH~ /16/ 3KCnep!-1MeHTanbH~e pe-
3ynbTaT~ An~ PrA1 2 H PrNi 2 • 

6 

'\ 
! 
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A. PrA1 2 

PaccMOTpi-1M $eppoMarHI-1THY~ $a3y. Hcnonb3Y~ /16/ H /11/-/13/, 
nony4aeM 

y(J+ ),;.rr[I N(0)]
2
x(1.99·84 1 +14,11·8 4 2 +11.7·84 a+ 17,22T), 

14 s-f • • • 

y(J 1~ ) .. rr[l
8
.r N(0)]~(0,53·8a, 1 +16,1·8a,2 + 16,81·8 5 ,a +15.96-T), 1171 

Beni-141-1Ha I r N(0)=0,06,no AaHH~M pa6oT~ 1121 • rAe oHa onpeAen~nacb s-
An~ I-130CTPYKTYPHOro COeAHHeHI-1~ (LaCe)Al2. noACTaen~~ B /17/ 
3Heprl-11-1 ypoeHeH K3n, nony4aeM np~-1 T ~ 25 K 

+ -
y(J 

14
) • y(J 

1
a ) .. 0,98 + 0,24 · T, 

/18/ 

rAe T [M38 1 = T[ K 1 I 11,605. 
B napaMarHI-'ITHOH $a3e paccTo~HHe MeiKAY e~pOIKAeHH~M AY6neTOM 

['_ lA TnvtnnPTnM I'. nP~K() VMPHhlllriPTrR. nniALIPM ~T() nrii":I":T()RHIAP -
t,) . ,. • - . . 

nop~AKa TennoeoH 3Hepri-1H 3neKTpoHoe e napa$a3e, no3TOMY see ypoe
HH AYfineTHOrO H Tpl-'lnneTHOrO COCTO~HHH 3aceneH~ np!-1MepHO OAHHaK0-
80. 3Hepri-1H nepeXOAOB MeiKAY COCTO~HH~MI-1 0 OAHHaKOB~, OAHHaKOB~ 

+ - ~ ~ 
H HX WI-1PHH~. TaK, An~ nepeXOAOB Jra -14 H Jra-r4 u4.1 .. ua.2 = 

+ -
2,36 M3B H y(J1, r )=y(J1, I' ). TorAa cornacHo /15/, /16/ a- 4 a- 4 

+ - + + 
y(Jr-I' >=Y<.lr -r >=y(J14 l+y(J 1a >-

a 4 3 4 

B pe3ynbTaTe nony4aeM 

+ - 2 
y(Jr-r )•y(Jr_J' )=2rr[I8 _r N(0)1 [0,75·T+18,65·o x 

3 4 a 4 

x 1 + 1,2jiexp(-8/T) 1• 

1 -exp( -5/T) 

y(J~ r )=y(J[: r )-2rr[Is r N(O)]l20,7-T+l5,14·8 X a- 5 a- 5 -

x ...!.±.b25 exp (-8/TI_ ].. 
1-exp(-8/T) 

/19/ 

/20/ 

7 



PHC, 2 , 3aBHCHMOCTb D!HpHHbl JIH

HHHJMarHHTHWX B036~AeHHH 
B PrA12 OT TeMnepaTypbl 
/cnnOWHaH RHHHH/, TOqKH 
3KCnepHMeHTanbHble 3HaqeHHH 
WHpHH Y B MHRRH3neKTpOHBORbTaX, 

I I ... 

lD 60 10 

TIKI--

Ha pHc.2 npHBeAeHa TeMnepaTypHa~ 3aBHCHMOCTb WHPHH~ JlHHHA, e~-

4HCneHHa~ no ¢QpMyJ1aM 1181-1201, B cpaBHeHHH C 3KCnepHMeHTanb
H~MH AaHH~MH (y( Jf+ r ) :: y(J~ ~ )), 

:r 4 a- 5 

1i. PrNi 2 

Hcnonb3Y~ e~pameHH~ An~ WHPHH~ nHHHA 1201, 1191, nony4aeM 
+ + 

y(Jr: ~) .. y(Jr: r ) .. 1,6 M3B npH T=10 K, 
a- 5 a- 4 1211 

(J + ) (J +r ) "' 8, 2 M3B npH T = 80 K. 
Y ra-r5 "'Y a-r 4 

npH B~BOAe 121 I M~ HCnOJ1b30B~JlH 01.-!eHKy All~ I s-f N(0)=0,07. 
nonv4eHHVIO H3 aHanH3a aaHHblX no H3MeoeHHIO TeoMn-3nC. 

PaccMOTPHM e~e DAHH MexaHH3M ywHpeHH~ nHHHA, o6ycnoeneHH~A 

MarHHTOBH6pa~HOHH~M B3aHMDAeAcTBHeM. Hcnonb3yeM raMHJlbTOHHaH 
BHAa/ll/: 

-+ iQRj 

Hf-ph=Wt ... lAqi Vl(Ji ,qj)e 1221 

1 QJ + + 
rAe A... =-(b .... +b -+. ), b -+. , bqi- onepaTopbl pomAeHH~ H 

QJ 2 QJ -qj -QJ X Z Z X 

YHH4TOmeHM~ $OHOHOB; Vl- KBaApynOJlbH~A onepaTOp THna J1Ji+J1Ji 
IA11~ HanpaeneHHR 0011 M W1 - napaMeTp MarHHTOBM6pa~HOHHOrO 
B3aHMDAeAcTBM~, KOTOpbiA All~ PrA1 2 paeeH W 1 = 0, 1 M3B111 ~ B 6a-
3Mce onepaTopoe K n raMHJlbTOHHaH 1221 MMeeT BMA 

m ...... 
(i) iqRi 

Hr_ h=W 1 l A_.. 1<m[V1 (Ji,qj)\n>Kmne . 
P -+. qJ mn qj 

1231 

ct>oHOH~ 6yAeM y4MT~BaTb e rapMOHH4ecKoM npM6nMmeHMM. B~4MCn~~ 

$yHK~MIO rpMHa 161 AllR cnMH-$OHOHHOA CMCTeM~ aHanorM4HO npeA~Ay
~eMy cny4al0 IAeTanM cM. e pa6oTe 1111 ;, nony4aeM e Ae6aeecKoM npH-
6nMmeHMM AllR cpoHOHHoro cneKTpa PrAl2 BeJlM4MHbl wMpHH JlHHMA: 

8 

+ 
y(J;~) .... y(J

14
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Yr, -I' /T= 50 K/ 
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2,4 MK3B, /24/ 
3,6 MK3B. 

OliCYlKAEHHE 

CpaBHHM TeopeTM4eCKMe o~eHKH c AaHH~MM 3KcnepMMeHTa. KaK BHA
HO M3 pHC.2, B PrA12 aHOMaJlbHOe YWMpeHHe JlHHHA MarHMTH~X 3KCM
TOHOB B napa$a3e Ka4eCTBeHHO XOpOWO 06b~CH~eTC~ MeXaHM3MOM 
B3aMMOAeACTBH~ f -3JleKTpOHOB C 3J1eKTpOHaMM npOBOAHMOCTM HJlH, 
APYrMMM cnoeaMH, MexaHM3MOM pacnaAa MarHHTH~x 3KCMTOHOB Ha Bo3-
6ymAeHHR 3J1eKTpOH-A~pKa B MOpe CB06DAH~X 3J1eKTpOHOB. CKa40K B 
WMPMHe JlMHMA npH nepeXOAe M3 $eppo$a3~ B napa$a3y B03HHKaeT B 
pe3ynbTaTe nonHero M3MeHeHH~ cxeM~ ypoeHeA 4f-3neKTPOHOB M H3-
MeHeHH~ 3aceneHHOCTH 3TMX ypoeHeA. WHpHH~ nMHHA MarHMTH~x 3KCM
TOHOB onpeAe1l~IOTC~ BeJ1M4MHOA pac~enneHM~ 8, KOTOpa~ pe3KO Me
H~eTC~ npM $a3oBOM nepexoAe. 

B cny4ae PrNi2 pacc4MTaHHa~ WMpMHa nMHMA y nMHeAHo yMeHbwaeT
c~ npM noHMmeHHH TeMnepaTyp~. B o6nacTM TeMnepaTyp BbiWe 3 0 K Y 
Ka4eCTBeHHO cornacyeTC~ C 3KCnepHMeHTaJ1bH~MH AaHH~MM. 0AHaKO 
npM HH3KHX TeMnepaTypax TaKoro cornacM~ HeT: YTeop.l10 Kl-1 ,6 M3B, 
y3Kcn,/1Q Kl"' 6,0 M3B. 3TO roBOpHT 0 TOM, 4TO B HH3KOTeMnepaTyp
HOA o6naCTH MeXaHM3M S-f 06MeHa He ~BJl~eTC~ OTBeTCTBeHHbiM 3a 
YWMpeHHe JlHHMA. B HaCTO~~ee epeM~ He ~CHO, 4eM B~3BaHO CTOJlb 
CHJlbHOe 3aTyXaHMe MarHMTH~X 3KCMTOHOB B HM3KOTeMnepaTypHoA 06na
CTM. Bo3MOmHo, 3TO ce~3aHo c BJlM~HMeM d -3neKTpOHOB HMKen~. OA
HaKo xapaKTep MX nOBeAeHM~ B PrNi2 e~e HeAOCTaT04HO M3y4eH, 
4To6~ AenaTb KaKMe-nM6o 3aKnl04eHM~. ApyroA B03MOmHoA npM4HHOA 
3Toro 3$$eKTa ~en~eTc~ npo~eneHHe penaKca~MOHH~X 3$$eKToe, Ha-
t=::-·~---·· .. -- /3/ --·· .... ------··-----··-"-" - .. - ... - .... - .. -------- .... - ---- .. - .. "-~~ .,...,M .... ....,.,.,""''' o 't-'"' ,,,,...,,,..., 1 '-"'"",._...,~I J ...,,,....,,., '-'''''-""'~1111....,1"1 V~l._l" I...,....,,,,,.._., ElM.._...,, 1\JI•I 

MarHMTHOM nepexoAe. An~ Bbl~cHeHH~ 3Toro eonpoca Tpe6yiOTC~ 6onee 
AeTaJlbH~e HCCJleAOBaHH~ B o6naCTH HM3KHX TeMnepaTyp. 
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AKceHos B.n. H ~p. P14-82-458 
lJIHpHHbl JIHHHH Mai'HHTHbiX 3KCHTOHOB B Ky6Ht:~eCKHX COe~HHeHHHX !l>a3bl 
naseca PrA1 2 • PrNi2 

Ha OCHOBe ~aHHbJX no HeynpyroMy pacceHHHIO HeHTPOHOB 
paCCMOTpeHa TeMnepaTypHaH 3aBHCHMOCTb mHpHH JIHHHH JIOKaJIH30BaH
HbiX MarHHTHbiX 3KCHTOHOB B pe~K03eMeJibHbiX HHTepMeTaJIJI~ax PrAl2 
H PrNi 2 C UOMOID;biO MO~eJIH 8- f 06MeHa. 

Pa6oTa BblllOJIHeHa B na6opaTOpHH HeHTpOHHOH il>H3HKH OIDB1. 
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Aksenov V.L. et al. 
Magnetic Exciton Line Widths in Cubic Compounds 
of Laves Phase PrA1 2 , PrNi 2 

P14-82-458 

On the base of experimental data on neutron inelastic 
scattering a temperature dependence of line widths of locali
zed magnetic excitations in rare Earth's intermetallics PrA1 2 
and PrNi 2 by means of s-f exchange model is considered. 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR. 
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