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6 T848H~18 nOCJ18llHHX -H8CKOJlbKHX J18T npHCTaJlbHOe BHHMaHHe 

HCCJJenosaTeJJeH npHBJleKaeT H3Y48HH8 MarHeTHKOB. ~HTepec 3TOT B 

3Ha4HT8JlbHOH Mepe CTHMYJJHPOBaH KaK HOBblMH 3KCnep11MeHTaJlbHblMH 

naHHblMH, TaK H pa3BHTH8M HOBblX MeTonos H8JlHH9HHOlii MaTeMaTH48CKOlii 

,flH3HKH. 

0CHOBHblM 06b8KTOM HCCJ18llOBaHHlii 3ll8Cb ABJJAQTCA M0ll9Jlb 

(peppoMarHeTHKa r 8H38H6epr a, onHCblBalOl.llaA WHPOKHH KJJacc MarHeTHKOB. 

0Ha n03B0JlA8T HCCJJenosaTb noseneHHe KBaHTOBOH CHCT8Mbl, CBOUA ee K 

sana4e Ha COOCTB8HHb18 3Ha4eHHA. B pa6oTaX [ 2-3] H3y'-laJJCA sonpoc O 

KBa3HKJlaCCl1'18CKOM noseneHHH M0ll8J1H relii3eH6epra. UeJJb HaCTOAl.ll8H 

pa60Tbl 3aKJJI04aeTCA B H3Y48HHH KOJ1J18KTHBHblX B030Yl'Hll9HHH KBa3H4aCTHU 

(MarHOHOB) Han BaKyyMOM B MOll8J1H (peppoMarHeTHKa relii3eH6epra C 

aHH30Tpon11elii THna 11 J1erKaA nJJOCKOCTb 11 B paMKax KBaHTOBOH 3ana4H. 

PaccMOTPHM raMHJlbTOHHaH' onHCblBatOl.llHH (peppOMarHeTHK 

relii3eH6epra c aHH30Tpon11elii THna "JJerKaA nJJOCKOCTb" ( 6<0 ): 

H = - > r s. s. + £ s~ s/\ .'t 1 (l) 

~ l J J+1 l J+< • 
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ilJJA ero 0030HH3aUHH HCnOJlb3yeM npeo6pa30BaHH8 XOJ1WT8HHa-np11-

MaKOBa 
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rne B Ka48CTB8 OCH KBaHTOBaHHA Bbl6paHa OCb 02. npeo6pasyeM 

raMHJlbTOHHaH (I) , Y4HTblBaA 4JlQHbl no 48TB8PTOro nopAnKa no at 11 
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Clj BKJll04HTenbHO. nocne ynopRno4eHHA 6ose-onepaTopos nony4HM 
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ilnA BbrneneHHR 6ose-KOH09HCBTB HBM HYittHO nepei1TH B HMnynbCHOe 
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C Y49TOM 3pMHTOBOCTH 6ose-onepaTOPOB npHMeT BHO 

H = L [; [CDs(pC1o)+C05°(a-1<)ao]-eo.s(kQ )-~Ja+ Q+ Q a " l ~ " · r+1< i-" r i · i ,{', k 

nepei1neM Tenepb K npouenype BbrneneHHR KoHneHcaTa s npH6nHmeHHH 

6oron106osa [4] : 
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E" ~ (1- COSJ(kO..)-J.f)eosed 0" 
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cosepw11M nosopoT Ha yro11 e k s npocTpaHCTBe a11reOpbI 5U (, , , ) (Teope

T11Ko-rpynnosoiii aHa11or npeoopa3osaH11A 6oro11iooosa) 11 no11yY11M 

orpaHl1Y9HHbliii CHl13Y lll1CKP9THbliii cneKTp 3Hepr1111 
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Pa3naraA B 3TOM paBeHCTBe Tpl1rOHOM9TPl1Y9CKYIO ~YHKU~ B PAil no 

KBa,IU)aTMqHb[X YJ19HOB, nonyYl1M 6oroJ11000BCKYIO a11cnepc1110 

(,J == Ka .t V l. K.z - L1 
K " .q l 
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KOTopaA no11HoCTb10 cosnaaaeT c a11cnepc~1eiii [2], no11yYaiouteiiicA 113 

raM11J1bTOH11aHa, o6opsaHHoro Ha YJleHax YeTsepToro nopAaKa. 
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T+(qk)-cepl1A [5]. nosTOMY llJlA k-ro ys11a peweTKK no11yY11M 
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Toraa o6o6uteHHoe KorepeHTHoe COCTOAHl19 HaXOlll1TCA C nOMOUlblO 
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npH49M COOCTBeHHOH ~YHKUHeH raMHJlbTOHHaHa ABJlAE!TCR SU(l,1)-

o6o6meHHOe KOrepeHTHOe COCTOAHHe. 

no11y4HBWHHCA (l)H3H49CKHH BaKyyM He cosnanaeT C pe(t)epeHTHblM 

saKyyMOM ,~o>. $1,131,14ecKHH BaKyyM eCTb 

I t > = n R ( 0;,. ) If. > 
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3TO 03Ha4aeT, 4TO BaKyyM nerKOH nJJOCKOCTH B paCCMaTpHBaE!MOM 

np1,16111,1meHHH ecTb 6oro11~60BCKHH KOHJl9HCaT 
~ -·0 l(,t,I 

\to>=: n Rr. (G.J I+.,>= n el ~ '- i ! >' 
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l+II) =It.,> , 
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0TM8TIIIM, 4TO · i,1Jl9i,1, nonomeHHble B 

06cymna111-1cb s (6). 

BblBOJl 

OCHOBY naHHOf1 pa60Tbl, 

!lame B KBa3HKJlaCCM49CKOM npvi6111,1meHMM S » l OCHOBHOE! COCTOA-

H~1e 11erKonJ10CKOCTHOH M0Jl8JIVI. npencTaBJIAE!T COOOH ynopAJl049HHbl9 BJlOJlb 

OCM cnOHTaHHOro HaMarHM48HHA (6ose-KOHJl9HCaT) cnMHbl, KOJ1e611~m1,1ecA 

BOJIM3M 3TOro KJ1aCCM4E!CKoro no11omeHMA paBHOBeCVIA (6oron~60BCKHH 

KOHJl8HCaT) . 3TO ABJl9HMe aHanorM4HO i,13B8CTHOMY ABJ19HM~ RWB · B 

aHTVl(l)eppoMa_rHeTMKe, Ha 4TO HaM OblJlO yKa3aHO B. r .MaxaHbKOBblM H 

0. K. nawaeBblM, sa 4TO Mbl MM 611aronapHbl. 

6 

JlMTepaTypa 

[ l ] · A. l--1. AXf1838P, B. r. 6apbAXT ap, C. B. neneTMMHCKMH. CnMHOBbl9 BOJIHbl. 

M., HayKa, 1967, c.368. 
[2] A. V .Makhankov, V .G .Makhankov. Phys. Stat. Sol . (b), 

[J] X.O.A6ny11noeB,A.B.MaxaHbKOB. npenpMHT 01-lAl-l 

nyoHa,rsss. 

1988, 145,669. 

PI7-88-165, 

[4] H.H.6oron~60B. 1--lss.AH CCCP, cep.$M3., 1947, T.11, 1,77. 

[5] A.M.nepeJIOMOB. 06oomeHHbl9 KorepeHTHble COCTOAHVIA 1,1 MX npll!Me-. 

H9HVl8.M,HayKa,1987,c.269. 
[6] B.r.MaxaHbKos,o.nawaes. npenpviHT 01--!Al--l Pl7-85-565, lly6Ha,1985. 

PyKOIUICb nocTyIUIJia B H3~aTenbCKHH OT~en 
4 MM Hl90 ro~a. 

7 



A6AYJIJIOeB X.0., MaxaHbKOB A.B., MYMHHOB X.X. Pl7-90-310 
BaKYYM ¢eppoMarHeTHKa fett3eH6epra 
KaK 6oromo6oBCKHH KOHAeHcaT MarHOHOB 

B paMKaX KBaHTOBOH 3aAatm HCCJieAYIOTCH KOJIJieKTHBHhie 
B036y)K,[l,eHHH MarHOHOB B MOAeJIH meppoMarHeTHKa C aHH30TpO
nHett THna 11JierKaH TTJIOCKOCTb 11 , IloKa3aHO, tJTO 11JierKOTTJIOC
KOCTHOH11 BaKYYM aHH30TponHOH MOAeJIH fett3eH6epra ecTb 6o
rOJII060BCKHH KOHAeHCaT MarHOHOB, 

Pa6oTa Bb!TTOJIHeHa B J1a6opaTOPHH BbltJHCJIHTeJibHOH TeXHHKH 
H aBToMaTH3a~HH OIDIH. 
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Muminov.Kh.Kh. 
Vacuum of Heisenberg Ferromagnet as 
Bogolubov's Magnan Condensate 
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Within the framework of quantum problem collective 
magnon excitations in a ferromagnet model with anisotropy 
of "easy plane" type are studied. It has been shown that 
the easy-plane vacuum of Heisenberg anisotropic model is 

Bogolubov's magnon condensate. 

The investigation has been performed at the Laboratory 
of Computing Techniques· and Automation, JINR. 
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