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I. llocne noxyqeHKH xoK&nK30BaHHoro qaeTH~eno~o6Horo pemeHHH 

(COXHTOHa) B paMKaX HeO~OYepHHX HeXHHe~HHX MO~exe~ B03HHKaeT npHH

~HTIH&nbHO Ba&HN~ ~H ~3Kq9CKOA HHTepnpeT~H BOnpOe ~HaYHqeeKO~ 

yeToAqHBOCTH eOXHTOHa. ~H era pemeHHH B pa3XH~HX MO~eXHX BeebMa 

3~KTHBHhlM OKa3aiTCH MeTO~ Tip06HHX ¢wHK~H~ (~), eOXP,r~HD~HX HHBapH
aHTH 3a~aqH ("3ap~", qHCXO KBa3KqaeTH~ H T.n.) (eY.7I ). OTOT Y9TO~ 
n03BOXH9T Hecxe~OBaTb MO~eRH, ~H KOTOpHX H3BeCTHHe T90peNH (eM., 

HanpHMep,/2/) He MOryT 6HTb npHMO npHMeHeHH. B HaCTO~eA pa6oTe NH 

C nOMO~biD yKa3aHHO~ T9XHXKH Heexe~eM ~HaMHqeCKyiD yeTO~BOCTb e~

pHqeCKM-M ~XH~HqeeKM-eMMMeTpH~ eOXMTOHOB B aHM30TpOTIHOM ¢eppo

MaPH9THKe re~39H6epra (A~r), T9M eaMHY paemnpaH ~epy TipRM9H9HRH 

3TOA M9TO~HKM Ha cxyqaA B9KTOpHHX none~. 

C~eP.HqeeKH-cHMMeTp~e (SS ) eoxHTOHH s A~r 6HXM Ha~~eHH B 

pa6oTe 37, TaM *e 6HXM TipMBe~eHH ¢H3MqeeKM9 eoo6p~eHMH, Ha OeHOBa

HHH KOTOpHX 6HXH e~eXaHH BHBO~ 0 30H9 ~HHaMH~eeKOA yeTo~qHBOeTM SS-

eoXMTOHOB B Mir. · 
B paeeMaTpHBaeMO~ M0~9XH TIOeTOHHHH~ no MO~XID B9KTOp HaMarHM

qe~HOeTM M = )iMo, I M I= Mo , no~qHHJieTe.R ypaBH9HMID JlaH~ay-JlH!fmH
~a/4/ (eM. TaK*e/5/): 

:A =J"xt1J _,_ r; xn> y-n-)J <n 
r~e e~HHHqHH~ TIOeTO.RHHHA B9KTOp n HanpaMeH B~OXb OeM aHM30TpOTIHH. 

~enoXb3YH ~H KOMTIOH9HT B9KTopa )i npe~eTaM9HH9 

)lx=sin8cast.f, )l!J=SinBsin'f) Jl~ =c.osB, (2) 

YO*"o noxyqMTb eMeTeuy ypaBHeHIDi IVIH f) H <f ( eM/6 • 7 I): 

si.n.B~~ =si.n8cose{1+ (Vt.f> 2]-v 2 8, (3) 

'08 ::: 2cos 8 (V8 ° V lf') +sin.. 8 ° V
2

<f 
~t 

(HeTIOXb30BaHH 

noeTOHHHyiD eX 

aHH30TpOTIHH). 

YpasHeHHe 

6e3pa3MepHHe nepeMeHHHe, eBH3aHHHe e pa3MepHHMM qepe3 

06MeHHOPO B3aHMo~eAeTBHH H KOHeTaHTY ~ MarHHTHO~ 

(I) H eMeTeMa (3) HM9IDT B~e ~H A&XbHeAmero HHTer-

panH ~B~9HHH! 3HeprHID 

0 cbWMHn!tf~>tCt H~CT ;,, i '.1 · 

..... ..J. ')\ 0 " r ;:,_·_r·l~; 1 , ,_~. 
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K tlKCJIO 

H = f { ~ [ (V9>
2 
+sin 28 (Vl{/] + :fun

2
B j d"x 

KBa3HtlaCTHU - "MarHOHOBn/3/ 

N == J ({-cos 8)dnx 

( 4) 

(5) 

( n - pa3MepHOCTb npOCTpaHCTBa). 
Mh! 6y~eM H3y-qaTb YCTOf.ttlHBOCTb HeiiO~BimHHX SS H CS (QHJIH~H

tleCKH•CHMMeTpHtlHHX) COJIHTOHOB, y KOTOphiX W::: ~ = const: • fipH 3TOM 

$ HBJIHeTCH ~KQHef.t TOJibKO KOOp~aT H IIO~tlHHHeTCH O~OMepHOMY 

ypaBHeHHJl 

cJ.Ze+ rz--1 d6_J...5inZ6+w.sin8=0, ()'(0)=0, (6) 
dz 2 z d"t. az. 

{)(7.)-+- 0 IIpH t-+- oo j ~OCTaTOtlHO H3YtiHTb 06JiacTb rrapaMeTpa W 

0< c.U < 1. • 

HaH60JibmHf.t HHTepec npe~CTaBJIH8T OCHOBHaH MO~a COJIHTOHOB (6e3-

Y3JIOBOe, 3HaKOIIOCTOHHHOe pemeHHe e(~) , 3HepreTHtleCKH 6oJiee BHro~
Hoe no cpaBHeHH~ c "Bo36~eHHHMH" Y3JIOBHMH pemeHHHMH). 3aBHCHMOCTb 

aMIIJIHTy~oro 3HatleHHH 8(0) KaK ~KUHH W IIOJiy-qaeTCH B p83YJibTaTe 

tlHCJieHHOrO pemeHHfl (6) Hi 8BM (HaiipHMep, M8TO~OM CTp8Jib6H)j ~fl SS

COJIHTOHOB, Haf.t~eHHhiX B/3 , 3Ta Ba.Hafl ~fl ~aJibHef.tmero 3aBHCHMOCTb 

npe~cTaBJieHa Ha pHcyaKe (noMe~eHa ~poil I). 

.n '""' 
~s:~e~~------------------------
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2. 0IIHmeM 06~ CX8MY MeTo~a ~ ~fl COJIHTOHOB B ~ppoMarHeTHKe. 

!JyCTb COJIHTOH npH BN6paHHOM 3HatleHHH w onpe~eJIReTCfl ~KUHef.t 

fYs ("C,; W) C COOTBeTCTByDIIHMH 3HatleHHRMH HHBapHaHTOB Hs (c..U) H 

Ns c uJ) • PaccMoTpHM "npoMeJitYTO~" ~: 

()
1 

("l.;w,a_,c)=fYs("l;w)+C·exp[-ra.JLl/z], (7) 

c << es ( 0). 

2 

• 

C !IOMOI!Ib~ MaCmTa6Horo IIpeo6pa30B&HHfl 7. - f>"l- IIOCTpoKM ~ 

()2 (z; w,a,c, ~)= &1 rlz i w, a, c). Haf.t~eM N[B2 ("t; w,a, c, ~ >]: 

N [ Bz ("l.J] = Ju- Ci)S IJ1 rR>) d 17 CR~-1):=~-n N U/1 ('tJ], (Sl 

H onpe~eJIHM BeJIHtlHHY K03qxpHQHeHTa -b , HCXO~ H3 Tpe60BaHHfl 

T.e. 

Tor~a 

N[Bzh .. >l=~-n ti[B1 (t.J]=/V.s (w), 

..g (c,a..) = (N[B, (c,a.)] /Ns) 11n.... 

i!iopMYJIY (4) nepenHmeM B B~e H[()J=H,[B]+H2[()] 

H, ((}J="'zjcve/dn..x, flz='!J..J.sin 28dnx. 

H [ Bzl= !Jz-n H1 [fJ1J +~-nH2 [ 81]. 

~fl HCCJie~oBaHHR YCTOf.ttlHBOCTH paCCMOTpHM B8JIHtlHHY 

(9) 

(IO) 

, r~e 

(II) 

( I2) 

( t/ H)"'= { H [82 ra.,c,l>J] + Hz[B2 (a,-c, f,)}-2Hs rwJ]c-2
• (I3) 

EcJIH OK~eTCR, tlTO ~fl H3y-qaeMOf.t BeJIHtlHHH oJ Haf.t~eTCH 06JiaCTb 3Ha-

tleHHf.t 0... , T. tl. {£1 2~~ 0 , 3TO 6y~eT 03HatlaTb, tlTO COJIHTOH npH 

~aHHOM oJ He ~ocTaBJIReT MHHHMYMa ~KUHOHaJIY H (IJloPMYJia (4) ) rrpH 

!PHKCHpOBaHHOM 3HaqeHHH N ( tPoPMYJia ( 5) ) • TeM caMHM 6y.neT noKa3aHO • 

qTo COJIHTOH ~HHaMHtleCKH HeyCTOf.ttiHB. ~ Ha06opOT, ecJIH ~R Bcero HC

CJie~OBaHHOI'O HHTepBaJia rrapaMeTpa -/, 6y~eT IIOJiy-qeHO, qoro (t/H) t1 >0 • 
3TO 6y~eT HBHHhl yKa3aHHeM Ha ~HHaMHtleCK~ ycTOf.\qHBOCTb COJIHTOHa. 

B 3aK~tleHHe 3Toro pa3~eJia OTMeTHM, qTo,cpaBHHBaR BeJIHtlHHY 
H [ Oz ( c J J = H N ( c ) npH He MaJihiX C co 3HatleHHeM H s , MOl!Ho 

IIOJiy-qHTb rrpe~CTaBJieHHe 0 rrpo¢MJie 3HepreTHtleCKOf.t IIOBepXHOCTH (npH 

~HKCHpOBaHHOM N ) B KOHetlHOf.t, He MaJIOf.\ OKpeCTHOCTH COJIHTOHa, a 

CJie~OBaTeJibHO, H 0 ero ~HHaMHtleCKOf.t YCTOf.ttlHBOCTH "B 60JibmOM". 8To 

flBJlfl8TCR BamHNM ~OCTOHHCTBOM MeTO~a ~. 

3. 06paTHMCR K qHCJieHHOMY HCCJie~OBaHHil YCTOf.\tlHBOCTH B MaJIOM JS
COJIHTOHOB B Ai!ir. PacqeTbl npoBo~HJIHCb Ha ocHoBe IJloi>MYJI n. 2 npH n = 3 

~R 3Hatl8HHf.t w , pacnpe~eJieHHhiX IIO BCeMY HHTepBaJiy ( 0, I) , npHtleM 

HaH60Jibmee KOJIHtleCTBO pactleTOB 6NJIO BNIIOJIHeHO ~fl 3HatleHHf.t 

WE (0,9, 0,92.) 1 IIOCKOJlbKy, KaK OKa3aJIOCb, HMeHHO Ha 3TOM 0Tpe3Ke JiezHT 

TOtlKa Wcx. , pa3~eJI~M 30HH YCTOf.ttlHBOCTH H HeyCTOf.ttlHBOCTH. 

fipH w=0,92 ~R BeJIHtlHHH BsCO) HMeeM 3HatleHHe 6s(0)-:::::.1,S42S. 

PactleTbl Ha ycTof.ttlHBoCTb 6NJIH B~noJIHeHN ~R B8JIHtlHH rrapayeTpa a=O,fK, 
K = o, 1, •.. , 8 • i!iyHKQHR ( .12 H) N oKaaanacb 3HaKorrepeMeHHof.t: 
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npM a, ::0,1{ (!J7/)N.t.0. npM OC'1'8JibHHX ~MCKpe'l'HYX SHalleHMmt a... 
( tl H) 1'1 > o . HTaK, npM w = o, 9 ~ ss- coJIMToH B A~r HeycToA'tm:B. 

IlpM w = o,91S fYs(OJ ~1.,5"&. PaclleTY 6biJIM BhlfiOJIHeHY npH orex lite 

SH81leHHmt .Q.. ; ~.R BCeX STKX SHalleHHR S~KCHpoBaHO ( ;J/ H) N > 0 

ll'l'O yKa3biB8eT H8 YCTORllHBOCTb SS- COJIHTOH8, 

,lVI.R SHalleHHR W > 0, 92 SS- COJlHTOHbl OK8.3hiB810'1'C.R HeyCTOA'tm:BbiMH: 

( t/ H) N MeH.ReT 3H8K npH H3MeHeHHH a.. , a npH W < 0, 915' - ycoroR-

llHBWH: ( thi)N >0 npH BCeX a.. , 
Ha oorpesxe [0,915, 0,92], co~eplltaJIIeM sHalleHHe uJ=, 6b1Jl BYnoJI

HeH 6oJiee no~o6HbiR aH8JIHS; B 1l8CTHOCTH, HCfiOJlbSOB8J18Cb 6oJiee 1l8C'1'a.R 

ceorxa sHalleHHR a = o, 3 + 0, 0 3 · K • MHHHMYM ( t.Z H) N xax <lJYHK~HH 
~CKpeTHOI'O Q.. ~OCTHI'aJIC.R ~.R WE (0, 915, 0, 92] npH a,= 0, ftZ • C 
fiOMO~bD JlHHeAHoR HHTepnOJI~H OKOHllaTeJlbHO HaR~eHO, 11:'1'0 00~ ~ ~919. 

CooTBeTCTBYJ)llla.R BeJIHllHHa BscJr. Co) z 1. sso. 
OorMeTHM, llTO Ha~eHHoe HaMH aHalleHHe uJCL xopomo corJiacyeTC.R 

C 38KJID1leHH.RMH 0 rpaH~e SOH YCTORll:MBOCTH H HeyCTORllHBOCTH "B MaJIOM" 

~.R SS -coJmTOHOB B Ag)r, C,Il;eJia.HHbiMH r/3/, 
Mbl XOTeJIH (Sy OTM6THTb, ll'l'O fiOJIYlleHHOe HaMH 3H81leHHe (Jc/l. ~ 1, So 

BeCbMa 6JIHSKO K :1(/z , BoJiee TOI'O, He HCKJIDlleHa B03MOlltHOCTb, llTO HC

THHHOe 3H81leHHe ()C/1. , He HCKallteHHOe H6T01lHOC'l'bll paClleTOB, eCTb .7ifz, 

B CB.R3H C STHM yKallteM, 11:'1'0 llHCJIO Ttjz YJite BC'l'pellaJIOCb KaK aMnJIH'fY~8.R 

rp~a YCTORllHBOCTH nyJibCOHOB (OC~JIH~X COJIHT~H~B) B paMKaX 

YPilBHeHH.R CHHYc-rop,IJ;OHa B SS -reoMe'l'pHH , 1\aK H B 8 , T8K H B H8C-

'l'O~eR MO~eJIH llHCJIO Xfz B~eJieHO K8K M8KCHMYM ~KQHH noTeHQH8Jib-

HOI'O peJibe<Pa ( B AaHHOR pa6oTe U ( ()) = i Sih 2 B ) . B o6oHX CJIYlla.RX 

soHa ycToRllHBOCTH npHMb!KaeT K MHHHMYMY U(()J , He coBnaA~eMY c 

"oCHOBHbiM" MHHHMYMOM e = 0 ' B~eJieHHbiM rpaHHllHbiMH yCJIOBH.RMH: 

e ('l.)- 0 npH 'l.-oo , 

4. IloMHMO OCHOBHOA MOAJi SS- COJIHTOHOB B A~r Mbl no.nymtJIH nepBoe 

"BOS6YJKAeHHoe" pemeHHe - SS- COJIHTOH C O~HM Y3JlOM ~KQHH 8("1.) • 

,lVI.R aToro ypaBHeHHe (6) c n :::.3 6b1Jlo pemeHo c rpaHHllHhiMH ycJioBH.RMH 

f} 1 
( 0) = 0 , () (oo) = 0 , npHlleM Bhi6Hp8JIOCb pemeHHe, poBHO O,D;HH 

pas nepeceK~ee ocb '1. • 3aBHCHMOCTb Bs (0) oT w ~.R nepBoro 

yaJiosoro pemeHH.R npeAcTaBJieHa Ha pRcyHKe (uoMe~eHa ~R 2). 
8HeprH.R B pac11:eTe Ha OAHY KBaaRllaCTHQy - "MarHoH", h = H/N, 

~.R "B036YJKAeHHYX" COJIHTOHOB 60Jibme, lleM ~.R COJIHTOHOB OCHOBHOR MOAJi. 

Ilo3'1'0MY ysJIOBble COJlH'l'OHbl .RBJl.RilTC.R AHHaMHlleCKH HeyCTORllHBWH, ~0 

MOlltHO fiOK8.38'1'b OnHCaHHbiM Bblme MeTOAOM nm, Bbi6Mpa.R BOS~6HH.R COJlHTOHa 

rayccosoR <lJopw. TaKMe KOJIOKoJioo6paaHhle BOSMYD!eHH.R ySJIOBiiX coJIHTOHOB 

paCK,~B810'1'C.R 6YCTpee BCero, fiOCKOJlbKy HMellT H8K60JlbmHR HHKpeMeHT 

{eM. IB/) • 

... 

l 

l 

5. IlpeACT8BJI.ReT HHTepec cpaBHeHHe ~HaMHlleCKOR ycTORllKBOCTK 

5 S- K e 5- COJIHTOHOB B AaHHOR MOAeJIH; C S- COJIHTOHbl paHee He 6biJIH 

Ha~eHbl B QRCJieHHHX paclleTax. B AaHHoA pa6oTe paccMaTpHB81lTC.R TOJibKO 

6esy8JIOBYe pemeHH.R. MeTO~Ka H8XOJtAeHK.R CS-COJIHTOHOB B OCHOBHOM COB

fiaA8e'l' C S 5- CJlY1l8eM ( Yl. = .3 ) • 3aBHCKMOC'l'b 8s ( 0) OT W npeAC'l'8B

J!6Ha Ha pRCyHK6 { OTM6~6Ha 6yxBaMH C 8), IlpR BC6X ,n;onyCTl!MHX uJ ( 0< w<i) 

3H8tl9HHe 8 s ( 0) ~.R C S 6esy3JIOBiiX COJIHTOHOB MeHbme, lleM AJI,R aH8JI8I'Kll

HiiX SS-COJlH'l'OHOB. 

~.R KCCXeAOB8HH.R AKHaMKlleCKOA yCTORllHBOCTH CS-COJIHTOHOB BOCfiOJlb-

3yeMC1l npH n =2 o6~eR MeTO~KOR, paaBHTOA B n. 2. MitHHMaJibHOe SHalle

HHe uJ , ~.R KoToporo B paclleTax OTMelleHa o6JtaCTb napaMeTpa ~ , rAe 

(!}H)N<O, eCTb w:::O,H (COO'l'BeTCTBYJ)llla.R BeJIHQHHa Bs(O): 1,663S). 
fipH 3TOM OTpHQaTeXbHble SHatleHH.R ( ll'Z H) t1 3a4JKKCKpoB8Hli ~11 Q = 0,42; 

0,4!); 01 /.{$ , npHlleM MHHHM8JibHOe - ,IT,1I.li a. ::::0,45. IlpH W =0, 72 

( fJs(O) = 17133 ) ~.R Bcex o... (tJ.tH)N >0 , npHlleM MHHMMYM BeJIKllK-

Hhl ( t/ H )N CHOBa sa4JHKCHpoBaH npH a= o, lfs • McnOJib3Y1l JIHHeRHYil 

HHTepnoJI.RQKD, JterKO o~eHHTb, 1lT0(~ 2H)N CTaHOBH'l'C.R 3HaKOnepeMeHHOA 

~KQHeR napaMeTpa a. npH wCII. ~ 0, 1.31 (coo'l'BeTcTBYIIII1ee 6-t._{O) ~ 1,61). 
TaKKM o6pasoM, o6JiaCTb ycoroRllKBOCTH cs-coJIKTOHOB oKasaJiacb MeHb-

me KaK no 1l8CTOTe, 0<w<O,i3?- (~.R SS-CJlYll:a.R O<w <0,918 ), 
TaK H no BeJIHllHHe fYs ( 0) , .{, G =t < Bs ( o) < 'Jt ( ~.R s s- COJIK'l'OHOB 

1,S5< 8s(O)<:Ji), 

ll:!''!'f\~ "~"~""''""""'" "I'"1"""""I'"" R n Ji{w.n.T(n~y If R. T'. MRli'A.HhlfO'RV 

3a HHTepec K pa6oTe K noJiesHYe 3aMetlaHK.R. 
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6oromo6cKHi1 H.Jl. 
06 YCTOH4HaOCTH C~epH4eCKH- H 4HnHHAPH4eCKH-CHMMeTpH4HWX 
con~o~ToHoa a aHH3oTponHOM ~eppoMarHeTHKe rei13eH6epra 

P17-82-923 

AnR HCCneAOaaHHR AHHaMH4eCKOH YCTOH4HaOCTH C~epH4eCKH- H I~HnHHAPH4eCKH
CHMMeTpH4HWX COnHTOHOa a aHH30TpOnHOM ~eppOMarHeTHKe re~3eH6epra /A~r/ npH
MeHeH MeTOA npo6HWX ~YHK4HH, COXpaHR~HX HHTerpan AaH*eHHR - 4HCnO Kaa3H4ac
TH4 - 11MarHOHOa 11

• nony4eHW peweHHR AnR 4HnHHAPH4eCKH-CHMMeTpH4HWX COnHTOHOa 
a A~r. Hai1AeHo, 4TO rpaHH4a ycToi14HaocTH no aMnnHTYAe con~o~ToHoa ne•HT a6n~o~3H 
6max = "/2 , TO eCTb T04KH, a KOTOPOH noTeH4HanbHWH penbe$ HMeeT MaKCHMYM 
KaK a c~epH4eCKH-, TaK H a 4HnHHAPH4eCKH-CHMMeTpH4HOH MOAenH. 

Pa6oTa awnonHeHa a Jla6opaTOpHH aW4HCnHTenbHOH TeXHHKH H aaTOMaTH3a4HH 
OH~H. 

C~eHHe 06~eAHHeHHOro HHCTHTYTa RAePHWX ~o~ccneAoaaHHi1. AY6Ha 1982 

Bogo I ubsky I . L. 
On Stability of Spherically and Cylindrically Symmetric 
Sol I tons in Anisotropic Heisenberg Ferromagnet 

P17-82-923 

The trial function method retaining the integral of motion-the number 
of quasiparticles- "magnons" is used to investigate dynamical stability of 
spherically and cylindrically symmetric solitons in anisotropic Heisenberg 
ferromagnet (AHF). Cylindrically symmetric solitons in AHF are found. It 
has been found that the stability boundary in soliton amplitude is located 
near 6-max="/ 2, i.e . .._ near the point where potential relief has a maximum 
value both in spheri.cally and in cylindrically symmetric models. 

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

Communication of ~he Joint Institute for Nuclear Research. Dubna 1982 
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