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HaMaru~qeHHOCTL ~eppoMarHeTHKa B MO~enu reH3eH-
6epra CO COHHOM S="l/2 06LiqHo onpe~en.HeTCJI H3 COOTHO
meHHJI: 

z 1. - + 
a = < S . ·> =- -< S. S. ·> 

I 2 I I · /1/ 

r~e KOppen.HnHOHHa.H ~YHK,HJI COHHOB HaXO~TCJI no COOTBeT-
CTBYIOllleH ~YHKnHH rpHHa 1/: · . 

-+ -+ -+ _ + . 1 ik(ri-rj)oo 
1 

· 
<S.S .·>=-N I e · f· dwn(wH--ImC. (w+ic)],f2/ 

I J k -oo . . 1T K 
. . /I 1 w/kT -1 

. npiiHJITLI o6wquwe o6o3uaqeHHJI , n (w) ~ e -1) . 
+ -O~H~KO npH BLiqucneHHH ~YHKnHH rpHHa G k(w) "'« s k Is k'» (L) B 

pa3nuquwx npu6nH*eHHJIX nepBoro nop.H~Ka, Kor~a cneKT
panLHaJI HHTeHCHBHOCTL HMeeT BH~ 0 -~yHKnHH: 

g (w ) = - _l__ lm G k ( w + i w ) .:-
k 2TT a 

- gO >(w ) = o ( w - c ) 
- k k ' 

/3/ 

B HH3KOTeMOepaTypHOM pa3UO*eHHH. ~RJI HaMarHHqeHHOCTH 
noJIBnJieTcJI He~B3HqecKHH qneH - T 3, KOTOPLIH y~aeTCJI HCK
nroqHTL TonLKO npu yqeTe qneHoB BToporo nopJI~Ka /eM. o6-
3op /}./ /. 

B. HaCTOJIIIleH pa6oTe MLI DOKa*eM, qTo_ :roqHoe npe~
CTaBneHHe ~UJI ~YHKnHH rpHHa B BH~e: ·' ~ ',: 

-I 
Gk(w)=2al w -Ek- Mk(w)l, /4/ 

. . /3/ 
nonyqeHHOe B pa6oTe . O~HHM H3 aBTOpOB, aBTOMaTHqeCKH 
OpHBO~HT K npaBHRLHOMY HH3KOT~MDepaTypHOMY pa3RO*eHHIO 
~nJI HaMarHHqeuuocTH, cornacyromeMycJI- c pe3ynLTaTaMH 
,D;aiicqua 141 .!f ue. co~ep*ameMy qneua .T3 • . .· 

MeTo~ uenpHBO~HMLix .. cnHHOBLix ~YHKUHii XPHHa B ;a; 
no3BonJieT npe~cTaBJiTL. cneKTp nepBoro nop.H~Ka Ek B :Bu~e: 

. . ·. "' . ' 1 . . .· . . .. ·. ,-+_. . .. z z 
E k =a (J o-J k) + 2 aN ~ (J q-J k-q }(K q + 2K q ) ' /5/ 
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rAe J 

9 
, K q .. , K q - !l>ypbe-KoMnoHeHTa o6MeHHoroB3aH-

MOAeHCTBHJI Ii. = l(ri-rj.) H KOppenHIJ,HOHHbiX ~ lPYHKIJ,HH 
v-+ - + J zz (S z )(S z ) T . ~ij=<Si sj ·>, H Ki. =< i -a ·j -.a >. O'IHOe 
npeAcTaBneHHe An& MactoBoro onepaTopa B/4/,cornacHo 13

{ 

HMeeT BHA: 

1 ik(r .-r ) · + ir 
Mk(w)=-- ~ e 1 

m I .. I1 «B .. !B1 » , /6/ 
2aN ijlm lJ m lJ m w 

B .. = ( 5 :s .z -5 
1
:+"5 z

1
• ) H HHAeKC (ir )03Ha'laeT HenpH-

lJ l J 
BOAHMYIO 'laCTb lPYHKIJ,HH rpuHa /He. COAep:>KallJ,yiO AHarpaMM 
cpeAHero non&/. IIonLJy&cb An& cnuHa S = 1/2 npeAcTaBne
HHeM S ~ = 1/2-5 jS t Bon epa TOpe B ij , Bbi'IHCnHM lPYHKIJ,HIO 
rpuHa B /6/ B HH3IIJeM nopHAKe no B3aH~OAeHCTBHIO, npOBOAJI. 
ace B03MO:lKHble cnapuaaHH&,pa3HOBpeMeHHbiX onepaTopoa 
AllJI COOTBeTCTByiOIIJ,eH BpeMeHHOH KOppenJIIJ,HOHHOH lPYHKIJ,BH 

6 CnHHOB, HanpHMep: 

<S-(t)S+·(t)S-
1 

(t)s:s-:s:>ir :: 
m m 1 1 J 

- K+-:-(t)!K-=-:+"(t)K
1
-:+ (t)+K-.1t)K-

1
.+{t).l. 

- mJ m1 J mJ • 

/7/ 

BLI'IBCn&H Koppen&u,HoHHLie lPYHKU.HB B /7/ aHanorH'IHO /2/ 
B nonrocHOM npu6nu:>KeHHH /3/, All& Maccoaoro onepaTopa 
/6/ rionyqaeM npeAcTaanenue:. 

2 'V2 
M (w) = l:.!!_ ~ k.q P 

k N2 pq w- w kqp 
N kqp' /8/ 

rAe 

·v = <J + 1 -1 -J ) , w = f +f -k qp k-q k-p q p kqp p q 

. -1 
- E p+q-k , Nkqp= n Pn q(l.+n p+q-k )[ n(wk q P)] , ~ P=O(EP), 

KOTOpOe cornacyeTCJI C H3BeCTlfhiMH pe3}:nbTaTaMH AllJI 
qeTblpexMarHHTHoro Heynpyr.oro· pacce.&HBJI '

2
'
5
/. 

· IlpH 'Bbi'I.HCneHHH HaMarHH'IeHHOCTH /1/ 7 cor nacHO /2/, 
npeACTaBHM cneKTpanbHYIO HHTeHCHBHOCTh /3/ An.JI lPYHKIJ,HH 
rpuHa /4/ B BHAe: , - . . 
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1 rk < w) 
g (w )= - 2 · 2.- ) 

k " (u.l-( k) +r k ~w 
-:.0:-ak)o(w-f )+.!... rk(w) 

k 1T - ' 
- . (w-Ek)2 

/9/ 
JAeCL 

f k= Ek + ReM k ( E k) , r k ( w ) = -Irn Mk ( w + .i o ) . 

BecOBO~ MHO:lKH;enh (1- a k) 00 npH 0 -!l>yHKIJ,HH onpeAen.&eTC.JI 
. H3 .. ycnoauii HOPMHpoBKH ...,] dw g k ( w .) = 1 . HHTerpupy.& no 
. qacToTe B /2/ c pacnpeAeneHH.JIMH /9/,/8/, An.& HaMarHu-
qeHHOCTH /1/ nonyqaeM: . 

2 ·v 2 N 
_1_ = 1 + .1. ~ n ( f ) + 2 a ~ k•;ui ~ [ n (w ) - n ( f k)] 
2 a N k k N3 kqp ( ul · _ f ) 2 kqp · 

kqp k /10/ 

B HH3KOTeMneyaTypHOM npeAene nocneAHHii qneH nerKo 
Bbi'IHCIIJieTC.JI/2 , B IIaMarHH'IeHHOCTb'npHHHMaeT BHA: 

1 . 2 -l 1 3 
a= -[1+2P+4P (1+P)] -:.--P + O(P ), 2 2 - . /11/ 

rAe, Y'IHTbiBa.JI BBA cneKTpa /5/;/8/, AllJI MOAenH npOCTOH 
Ky6H'IeCKOH peweTKB C B3aHMOAeHCTBHeM 6nH:>KaHWBX co
CeAeH nonyqaeM /An.& Hyneaoro MarnHTHoro non.&/: 

p = .L ~ 
0 

(E ) _ ( ( .1_ )r3/2 + 3TT ( (2..)r5/2 + 33 17 2 ( (2)?12+ 
N k k - 2 4 - 2 32 2 

+3TTQ '( (2.)( (..i)r 4 +0(r9/2), ·! /12/ 
2 2 ' 

rAe r =( kT /2TT j
0 

) B Q '= 1,5 /6onee CTrorHii pac'leT 
)J;aiicoHa / 4 / AaeT Q ' = 1,67, , eM. TaK:>Ke 12 I. IloA'IepK
HeM, 'ITO ucKniO'IeHHe qneHa P 2 - T 3 B /11/ B03MO:lKHO 
TOllbKO npH yqeTe KOHe'IHOH WHpHHbl rk (w) B pacnpeAelleHHH 

/9/. 
- ABTOpbi 6naroAapHbi r.KOHBeHTy, ID.A.QepKOBHHKOBY 

.H ro.r ~PYAOMY 3a o6cy:>KAeHH.JI, a TaK:>Ke E.IlwHCTaBe,·AH
peKTOPY XI 3HMHeii w:KonLI no TeopeTH'IecKoii lPH3HKe · B 
Kapna:t~e, rAe 6blna BblnonHeHa qacTb pa6oTbl ,:. Ja roc:re-

npBHMCTBO. 
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