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Ycnex~, AOCT~rHYT~e np~ on~caH~~ CTaT~4eCK~X CBO~CTB 6ap~0
HOB B MOAeIl~ CKlt1pMa lU, BeCbMa aHa4~TeIlbHbl: B p aõo're /2( aoapo

A~Bwe~ K He~ ~HTepec, 6~IlO Ha~AeHO, 4TO pacxomAeH~R npeACKaaa
H~~ MOAeIl~ C 3Kcnep~MeHTOM HaXOARTCR Ha ypOBHe -30%. AaIlbHe~

wee paaB~T~e nOKaaaIlO, OAHaKo, 4TO B MoAeIl~ cy~eCTBY~T onpe

AeIleHHble TPYAHOCT~; B 4aCTHOCT~, o acutenneuae Macc N - Ô. RBIlReTCH 
CIl~WKOM MaIlblM '/3/, TeM He MeHee 6b1Il~ npeAnp~HRTbl 3Ha4~TeIlbHble 
YC~IlIt1R no It1ccIleAOBaH~~ peweH~~ MOAeIl~ c 6ap~oHH~M aapRAOM N = 2 
c ~eIl~~ on~caH~R HYKIlOH-HyKIlOHHblX Baa~MoAe~cTB~~ np~ H~aK~X 

3HepntlRX /4/, a r aiose BKJl~4eH~~ B MOAeIlb 3<p<peKTOB B3aVlMOAe~CTB~H 
c BeKTopHbIM~ Me30HaM~ /5,6,/, TaK, IlarpaHm~aH 0606~eHHO~ MOAeIl~ 
CK~pMa, npeAIlOmeHHO~ B /6/, conepxar 4IleHbl urec'roro nopRAKa no 
npoua BOAHblM OT n~OHHoro nOIlR: 

(32L Lf2 tr (a (Iaflu+) + ---.-l....... ,tr![a u u" a uu+]21

8 17 fl ' 32 e 2 fl 'v --;r-.Bfl Bfl /1/ 

cu 

rAe 

Bfl= -6 f.flvpa tr(u+a uu+apuu+a u) /2/2417 v a 

nIloTHOCTb "6ap~oHHoro TOKa". HHTerpaIl 0Í" HYIleBo~ KOMnOHeHTbl B/L 

no TpexMepHoMY npocTpaHcTBY paBeH TonoIlor~4ecKoMY 3apRAY COIl~-

TOHa N, ccru- MaTp~4a U = exp( iyl2-;11) crpeau'r ca K nOCTORHHOMY 3Ha
f rr

4eHIt1~ np~ rr I ... ..00 

C<pepIt14eCK~-c~MMeTp~4Hble COIl~TOH~ cOOTBeTcTBY~T MaTp~4aM U 
B~Aa 

-+ 
-+-+ rU == exp (i F ( r) n r ), n /3/ 

AIlR aHaa~a /3/, 04eB~~HO, OTIl~4Ha OT HYIlH IlHWb KOMnOHeHTa 
BO TOKa /2/, nplt14eM 4IleHbl, HeIl~Hei1Hble no npoa s BqAHblM F '(r), 
BbtnaAa~T H3 B O.Macca CO.rJ~TOHa onpenenae r ca HHTerpaIloM OT nIlOT

HOCTIt1 IlarpaHm~aHa /1/ lt1 nplt1 Y4eTe /2/, /3/ npH06peTaeT BIt1A 

2 sin4F').
M r_JOOd'-'lI x [12(XF -:+ 2 f.sm·2 F + n ---_o + sm 2 F (1- + f.sin 2F 

/4/__~~_)] 
O 4 x 2 2 x2 ' 

5/2 2
2 71frr - {}. 2 2

rAe Co -'-------', x = yl2 leJfnH, n = 2 4 í.~.f17)' l sigd (e 2) . 
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C!>YHKU\.1f1 F (x )AIlfl COIl\.1TOHa c rononorw..leCK\.1M 3apflAoM N AOIl>KHa 

YAoBIleTBopflTb rpaH\.111HbIM YCIlOB\.1f1M 

/5/
F (O) = N 7T, F (00) = O 

\.1 ypaBHeH\.1~ flarpaH>Ka - 3~Ilepa, B~TeKa~~eMY \.13 Tpe6oBaH\.1f1 MHH\.1M\.1

3au\.1\.1 <tlYHKU.\.10HaIla /4/. 06blllHafl MOAeIlb CK\.1pMa, AIlfl KOTO~OI:1 aC\.1Mn
TOT\.1Ka Ma·cc~1 COIl\.1TOHa np\.1 N -+ 00 6blIla Ha~AeHa B pa6oTe! .I MeTO

AOM aA\.1a6aT\.111eCKOro \.1HBap\.1aHTa, COOTBeTcTByeT HYIleBoMy 3HalleH\.1~ 

napaaerpa O ..
 
B AaHHo~ pa60Te Mbl Bblll\.1 CIl\.1M BeAY~\.1~ llIleH a C\.1 MnTOT\.1 K\.1 M N(O)
 

np\.1 N -+ 00 \.1 nOKa>KeM, llTO OH MO>KeT 6blTb npeACTaBIleH B <tlopMe 

2. /~/
 
MN(O):::. Co C1(0)N
 

.I 

<tlyHKU\.1f1 C onpeAeIlReTCfI B B\.1Ae \.1HTerpaIla, 3HalleH\.1e KO
1(0)

Toporo MO>KeT 6~Tb IlerKO Ha~AeHO C nOMo~b~ 3BM.
 
OTMeT\.1M, llTO \.1CnOIlb30BaH\.1e npoCTe~we~ npo6HO~ <PYHKU\.1\.1 /1.8i
 

N 77 ( l _:~), X S. À, 
/7/

F (x ) =
 
{ 0, x > À,
 

B\.1Aa /6/, B OTIl\.111\.1e OT MOAeIl\.1 CK\.1pMa. M\.1H\.1
He AaeT aC\.1MnTOT\.1K\.1 

/4/ no napaMeTpy À, BxoAfI~eMY B /7/, np\.1
M\.13aU\.1R <tlYHKU\.10HaIla
 
BOA\.1T K pesYIlbTaTY
 

3i2 1.14 9i4 /8/
 
MN(O) < Co(~) O N
 

O~eHKa /8/ AIlA 60IlbW\.1X N 3Hall\.1TeIlbHO np easuu ae'r /6/, OAHaKO
 

3TO npeBWWeH\.1e - He llTO \.1HOe, KaK cIleACTB\.1e.HeYAallHoro Bw~opa
 
F(x).Ae~CTB\.1TeIlbHO, MOA\.1<tl\.1KaU\.1A /7/ B\.1Aa 

2x
N7T(l -~:), x ~ À, 

F (x) = 
{ 0, x > À, 

npa BOA\.1T B BeAy~eM nopanke no N K cIleAy~~eMY Bblpa>KeH\.1~ AIlA 

MaCCbl COIl \.1 TOHa : 

/9/
M (O) :::,Co N 2 7T2 (À-. + .iL., + -ª!L) + O(N) . 

N 5 3À 2 À3 

• 
~ 

M\.1H\.1M\.13aU\.1A /9/ nO'À np\.1BOA\.1T K oueHKe 

- 2 /10/ 
MN(O) < CoC(O)N , 

rAe 

2 . ,-3i2 ---~~~. 

e(O) == 2ifÜO + V100 + 4050 ) {40+2711+ v'l00+ 4°259 I, (= + 1. /11/
v3 . 2 

Pa3YMeeTCA, oueHKa /10/, /11/ ABIlAeTCA BeCbMa rpy6o~ \.1 AaeT 

Il\.1Wb KallecTBeHHbl~ peayns r ar AIlA aC\.1MnTOT\.1K\.1 MaCCbl COIl \.1 TOHa • TeM 

He MeHee OHa n03BOIlAeT yCTaHOB\.1Tb, llTO, KaK \.1 B 06~llHO~ MOAeIl\.1 

CK\.1pMa, OCHOBHO~ BKIlaA B M N(O) AaeT une a , nponopuaouan bHbl~ 

KBaA~aTY 60IlbWO~ np0\.13BOAHO~ 6~CTpO MeHA~~e~cA <PYHKU\.1\.1 F(x). 
3TOT <tlaKT, B CBO~ ollepeAb, yKa3blBaeT Ha B03MO>KHOCTb nOCTpOeH\.1A 

õonee TOllHO~, lleM /8/, npo6Ho~ <tlYHKU\.1\.1 AIlA Bblll\.1CIleH\.1A K03<tl<P\.1

U\.1eHTa C 1 (11) • 
Cnenaen npenaepa r en bHO, KaK \.1 B i7 i. 3aMeHY nepeMeHHO~ x = ctg t 

B \.1HTerpaIle /4/, OCTaB\.18 8 HeM Il\.1Wb CIlaraeMoe, nponOPU\.10HaIlb
Hoe F,2: 

Co 77/2 . 4 
MN(0)"=-:-4 JdtF,2(t)(cos 2t+-8f"Sin2t sin2F + 40~ xsin 

4F). /12/ 
o cos t 

rpaH\.111Hble YCIlOB\.1A np\.106peT~~T B\.1A {F (O) = O, F (; ) = N77 I. 

TaK KaK F(t) 6blCTpO eosoacraer B \.1HTepSaIle [0,77/2], npenno
IlO>K\.1M, llTO MO>KHO npeHe6pellb \.13MeHeHHeM t,KorAa F(0 \.13MeHAeTCA 

OT k77 AO (k « 1)77, k - uenoe 1l\.1 CIlO, He npe aocxonauiee N -.1. Cne-
AYA i7 i. onpenenu» et>YHKU\.1~ t (k) COOTHOWeH\.1eM 

F (t ( k») = k77. /13/ 

np\.1 3TOM, 04eB\.1AHO, t (O) = O, t (N) = 77/-2J.1HTerpaIl /12/ cor.nac ao CKa

3aHHOMY B~we MO>KHO npeACTaB\.1Tb B B\.1Ae 

Cv N-l tQ_+l) 2 
MN(O) = -: L J dt F" (t)A(t(k),F), /14/ 

4 k= o t(k) 

rAe 

4t 
A(t(k),F)=cos 2 t + 8!sin2tsin 2F + 40sin :sin 4F. /15/

2tcos 

HaxOAA M\.1H\.1MaIlbHoe 3Ha4eH\.1e Ka>KAOrO \.13 uneuoa CYMMbl /14/ c ylle

TOM rpaH\.111HbIX YCIlOB\.1~ /13/, nonyvaev 

"o; 

MN(O) = ~.N I 1 x:.<...t_<.!2?- /16/ 
4 k = o t ( k + 1 ) - t (k)' 

2 3 



rAe crn; Pac ;l , 3aBMCMMOCTb K03tPtPm:J;MeHTa 

17 1/2 C 1 OT rrapaMeTpa O: CTInOillHaH6X (t( k ) = f dF [A (t (k), F)] /17/ KpHBaH - TOqHblH paCqeT TIO tPop
O 

Myne /22/~ illTpHxoBaH - aCHMTI
Aanee, Heo6xoAttlMO MttlHttlMttl3ttlpOBaTb /16/ no co aoxyn aoc'ru T04eK {t(k)L 6 

TOTMKa C 1 npn õonbillHX O, OTIpe

genHeMaH cornaCHO /23/.
C 3T0ll1 l..\enblO Y4TeM, 4TO t(k) - MeAneHHo ttl3MeHFlIOI1\aFlCFI ePYHK

I..\ttlFl k, ttl 3aMeHttlM CYMMttlpOBaHttle no k B /16/ ttlHTerpttlpOBaHttleM, " 
a pa3HOCTb t(k+l)-t(k) - np0t-13BOAH0ll1 t'(l(). B03HttlKalOU\aFl np« 3TOM AanbHell1wee BW4ttlCneHttle K03eP
norpeuiaocr b ttlMeeT nopano« O(N), 4TO 6YAeT nOATBep>KAeHO Httl>Ke. 

2 

ePttll..\ttleHTa C1(0) CBOAttlTCFI K ttlHTer
TaKttlM o6pa30M, OCTaeTCFI MttlH~Mttl3ttlpOBaTb ePYHKl..\ttlOHan • 1\ 

'J';
 
pttlpOBaHttllO B /17/ ttl /22/. AJl.fl 

o 20 1,0 60 80 (00 .n: O = 4, e = 1 OHO MO>KeT 6blTb asr
MN(n) = Co.Jdk ~~2. /18/ 

"I 

nonHeHO aHanttlTttl4eCKttl ttl AaeT pe
4 o t '( k ) ayris r ar C 1(4) = 17V2~ AnFl ocrans aux 3Ha4eHttlll1 O OHO AOn>KHO npoa a

BOAttlTbCfl 4ttlCneHHO. Peayns r aru noxaaauu Ha pu cv l cnnOWHOIl1 nttlHttlell1. 
c rpaHttl4HblMttl ycnOBttl.flMttl t(O) = () ,t(N) = 17/2. Coo-r aer c r ayiouiee yp a a npttl O = O K03<PePttll..\ttleHT C 1 (O) COBnaAaeT c Hall1AeHHblM B /71; BHa4é;lne 
HeHttle narpaH>Ka - 3111nepa MO~HO 3anttlCaTb B BttlAe OH pe3KO ysenttl4ttlSaeTCFI c POCTOM' O ,3a.TeM MeAAeHHO CTpeMt-'1TC.fI 

K aCttlMnTOTttl4eCKOMY Bblpa>KeHttllO
_i-( X 2 ( t ) ) _ dX -1 /19/dk t'2 (k) - 2x(t)d"t(t '(k» • 1lc, (O) ~ CI0 ,4 /23/ 

npeACTaBnFlFl /19/ B ePop~e, AonycKalOU\ell1 ttl~TerpttlpOBaMttle no k: rA.e Benttl4ttlHa nOCTOflHHOIl1 C 1 TaK>Ke MO>KeT 6blTb Hall1AeHa nYTeM 4ttlC

2 -1 . neHHoro ttlHTerpttlpOSaHttlFl: 
~(~.) -.2 dX ~( (t)fl= O 
dk 2 dl( dt dk X , 17/2 2 -1 . 17 1/

C1 = ..L[ f d~'..01§...JJ , Xo(t) = f dF(cas4t + 4 sin4t sin 4 F ) 
2 
. 

4 O Xo (t) O 
Hall1AeM peWeHttle 3Toro ypaBHeHttlFl: 

B 3aKnlO4eHttle 06CYAttlM CTeneHb norpeWHOCTttl, B03HttlKalOI1\ell1 npttl 
dt 2(t). nepexoAax OT /12/ K /14/ ttl OT /16/ K /18/. HHTerpttlpOSaHttle ypaBdk = .canst·x /20/ 

HeHttlFl /20/ c Y4eToM' /21/ n03BOn.fleT B HeFlSHOIl1 ePopMe Hall1Tttl ePYHK
I..\ttllO t(k): 

nOCTOFlHHaFl B /20/ MO>KeT 6blTb onpeneneua ttl3 rpaHttl4HblX YCJlO
t(k) dt k 17/2 d 

r 
Bttlll1. YMHO>KaFl o6e 4aCTttl /20/ Ha ~,ttl ttlHTerp~PYFI OT O AO N, f -------- = - f -'. /24/ 

17/2 dt X (t) O X2 (t) N O X2 (r) 
Ha~AeM f ~2-- = const . N 

o X (t) 
1-13 /24/ ne r xo nonyvar s Ol..\eHKY p aauocru t.ck+l )-.t(k): nna k« N 

ttlnttl N- k -1/3
OHa ttlMeeT nopaaox 0(N- 1 ) ,a Anfl -- _ 1 _ O(N ) . (lPttl N -+ 

N 
-1 17(2 dt 3Ta pa3HoCTb CTpeMttlTCFI K O Anfl Bcex 3Ha4eHttlll1 k B ttlHTepBane

const = N j ~- /21/ 
X2 (O, N - 1]. n03TOMY nepexon OT /12/ K /14/ He BnttlFleT Ha Be/~Ylllttl~O (t )
 

4neH aCttlMnTOTiIIKI-1 M N (O).
 
Ilocne nOACTaHOBKttl /20/, /21/ B /18/ ttlHTerpan Bbl4ttlCn.fleTCFI Aanee, npOaHanttl3(..1PyeM norpeWHOCTb, BHOCttlMYIO 3aMeHO~ t(k+l)

TpttlBttlanbHO, ttl M~ npttlXOAttlM K cneAylOl1\eMY pe3ynbTaTY, no ePopMe -t(k)-+t~k)ttl CYMMttlpOBaH~F1 B /16/ ~HTerpttlpOBaH~eM. 3aMeT~M, 4TO 
cOBnaAalOI1\eMY c /6/: d 2t/dk2:~3 /19/ MO>KHO HaIl1T~ BTOPYIO npottl3BOAHYIO 

Co 17(2 ~~_ f 1 N 2 • 
M N(O) = T{ j X2(t) /22/ ~2 = 2~(ln (t»(~)2 __<!-~ 3N - 2. /25/ 

.. ·t dk 2 dt X dk dt XO I 

5 

00 
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MN)	 PHc.2. OTHOmeHHe ~(N) 

M~)(n) -: M~Stn) 
=	 rtpn n = 10;

M~S)(n) 

M~) H M~) BbI"t.l:HCJIeHbI no tilopMy

JIaM /16/ H /18/ AJIH tilYHK~HH t(k) 
o 20 30 "0 /24/.10 

nOCKOJ1bKy t J'(k) -+ O npl-1 N -+ ,TO COrJ1aCHO /25/ B paSIlO>KeHl-1l-100 

21	 . 
t (k + 1) -.t (k) ~.t '(k ) + _. -JLJ.-, + ... MO>KHO npeueôpeus 4J1eHaMk1 õoriee 

2 dk~ 

aucoxor o nopaaxa MaJ10CTl-1 no cpaBHeHl-11O c t "(k ). HaKoHe~, AIlfl <PYHK
~l-1l-1 t(k) Bl-1Aa /24/ nOA~HTerpaJ1bHOe B~pa>KeHl-1e B /18/ CBOA~TCfI 
K nocToflHHO~, 4TO onpaBA~BaeT saMeHY cyMMl-1pOBaHl-1f1 B /16/ l-1H
Terpl-1pOBaHl-1eM. Ha pl-1c.2 noKasaHa OTHOCl-1TeJ1bHafl norpeWHOCTb 
Macc~ MN(D~ BOSHl-1KalO~afl npl-1 nepexoAe OT /16/ K /18/ l-1 paCC4l-1
TaHHaR AJ1f1 <t>YHK~l-1l-1 t (k) /24/; Bl-1AHO, 4TO C pOCTOM N OHa 6blCTPO 
yõuaaer • 3TO norrr aepxnae'r CAeJ1aHHOe suuie saKJ1104eHl-1e o TOM, 4TO 
Ha~AeHHbl~ no <t>opMyne /22/ K03<t><t>l-1~l-1eHT C(l (D) npaBl-1J1bHO onperie 
J1ReT BeAY~l-1~ 4J1eH aCl-1MnTOTl-1Kl-1 Macc~ COJ1l-1TOHa B MOAeJ1l-1 c IlarpaH
)l{l-1aHOM /1/ ripa N -+ 00 • 

n1I1TEPATYPA 
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PYKOnl-1Cb nocTynl-1J1a B l-1SAaTeIlbCKl-1~ OTAeJ1 
20 MaR 1986 rOAa. 
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I:	 HET nH npOBEnOB B BAlliEH SHSnHOTEKE? 

Bbl MOJKeTe nOJlY'U!Tb no nowre nepeliMCJleHHble HHJKe KHHrH, 

eCJlH OHH ae 6b1JlH 3aKa3aHbl paaee.I~: 
TpYAW II HemAYHapOAHoro CHMn03HYMa no H36paHHWMl117-81-758-	 5 p. 40 K.np06neMaM CTaTHCTH4eCKOM MexaHHKH. AY6Ha, 19~1. 

TpYAW IV cOBe~aHH~ no Hcnonb30BaHHO HOBWX ~AepHOP18-82-117 
~H3H4eCKHX MeTOAoa An~ peweHHA HaY4HO-TeXHH4eCKMX 3 p. 80 K.
M HapoAHOX03RHCTBeHHWX 3aAa4. AY6Ha, 1981. 

'J 
TpYAW COB~aHHA no HccneAOBaHHA~ B 06nacTM ,l .l12-82-56 8	 p. 75 K. 
penRTH8HcTCKOH AAepHoH ~H3HKH. AY6H8, 1982.I 

I [: 
TpYAW COBe~aHHA no KonneKTHBHWM MeTOAaM 3 p. 30 K.
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The leading term in the asymptotics of spherically symr 
metric soliton mass in the modified Skyrme model for large 
values of topological charge identified with baryon number 
Nz is considered • It is shown that this term has the form 
C·N. The dependence of the coefficient C on the parameters 
of the model is investigated. 

The investigation has been preformed at the Laboratory 
· of Theoretical Physics, JINR. 
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