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CtaTuuyeckue Buxpu B /2 + 1/-MepHoli abenesoit Mogenu Xurrca
ABNANTCA nNpocTelumMmn obbekTaMu C HEeTPUBUANbHLIMU TOMOMOrUYEeCKU-
MU CBOWCTBaMM B Knaccudeckod Teopum nons’l’/. Mopenb cogepwuT
B3auMogeincTene 3apAKEHHOro CKaNAPHOro MOMNA C 3NEeKTPOMarHUTHLIM ;
TeM He MeHee BCe COCTOAHMA C KOHEUHOM 3HEPruer MMenT HynesBoW
3neKTpUyeckun 3apnag.

06obueHue mopaenu nytem gobasneHuAa B narpaHmmaH cnaraeMmoro
YepHa-CailMoHCa, He Hapywaouero -KanMGpoBOUHON WHBAPUAHTHOCTH,
BbI3BANO 3HaumTenbHuii uHTepec /2%, 310 cnaraemoe, He coxpaHs-
ee UYETHOCTb, MPUBOAMT K MOABNEHMIO MACChi BEKTOPHOIMO MNonsa
B NpocTpaHcTBe Tpex M3MepeHMﬁ/2/. Ecnu Maccosut uneH ywe npu-
CyTCTBOBan B narpaHxuaHe, TO MOABNAKNTCA ABa COCTOAHMA C pas-
nuuHLMM Maccamu /8. Buxpu npuoBpeTalnT 3neKTpUMUECKUM 3apAA Kak
B abenesoy mogenu’8/, Tak u B ce Heabeneswx o6o06uweHuax 87/
Npu aTom aBTops paboT/8:7/ npuwnu k BLBOAY 06 yABOEHWM uMcna
BO3MOXHbLIX TMMNOB BuXper, OCHOBAHHOMY Ha yKAa3aHHOM Bhille NosBne-
HMN ABYX COCTOAHMI BEKTOPHOFO MONA C Pa3NMUHLIMM MACCaMU.

B paHHOM 3ameTKe Mbl NPpMBOAUM apryMeHTH B MNONb3y MUNOTE3bl
06 OTCyTCTBMM TaKOro yABOEHWA, a TaKWe BbIUMCNAEM NOMNpaBKM
K MOAAM U 3HEeprum BUXPA B PaMKax Teopuu BO3MyueHuW Npu BBege-
HUV B narpaHwmaH Mmogenu cnaraemoro YepHa-CarimoHca, Bce ckasaH-
HOEe Hu¥e NpuUMeHMMO M K HeabeneBoi Teopun, ypaBHEHWA KOTOPOM
ANA COCTOAHWNA, obBnanavwMx LEeHTPOM CUMMeTpUU, MOAHOCTL aHano-
FUUYHL ypaaHeHuam aGenesoit mogenu 7/,

Mopenb onpepenseTca narpaHKMaHOM
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Ana npocTotw 3apag ckanapHoro nona ¢ subepem pashpmM 1.
Buxpu ob6nanaloT MUHUMANbLHBIM MAarHUTHLIM NOTOKOM @ =27 u yu-
NUHAPUYECKON CUMMETPUEN:
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OyHKYUMOHAN 3HEPruM C yuyeToM YypaBHeHUs ABumeHua /3/ MmoweT
GuTb 3anmcaH B Buae '
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PeweHMn c KOHEUHON SHEPruel AONKHbB YAOBNETBOPATL MpPaHUUHbIM
yCNOBUAM ’

limA =0, limA =-1, limf=1, /5/
'P“°° paoo p_,og

im A - limt =0, /6a/
p=0 P p=o .
p>0, :

OtmeTuM, uTo B paboTtax ’®?/ BmecTo /66/ Hanaraetcs ycnosue

C = 0, koTOopoe He cneayeT u3 ypaBHEHUA OABUKEHWA U TpeBoBaHua
HenpepuIBHOCTH Agn JA o/ dx;. 3apap Buxps Q= fdzonlfb[z MoweT
6oiTb ornpepeneH uHTerpupoBakuveMm /38/ n oKaswnBaeTCcA PaBHbM 2au,

Ha 6onbwmx paccTOSHUMAX MOXHO MCCnegoBaTb acuMMnTOTUYecKoe
nosBegeHue nonei, obnajawumMx ceolcTEamu /5/. JiMHeapu3oBaHHbie
ypaBHeHus /3/, Kak Guno yctaroenexo 8 87/, umenT uacTHwe pe-
WweHMA

A+l =C,(pK (uyp), Ay =35C, WK ,p), /7a/
1=t = ¢K o(VAp). /76/

. ————
3aecb pu, =+ 1+u®/4 + /2 - BBe pasnMUHbie MacCh COCTOAHMN

BEKTOPHOro TonA, MNOABNEHWE KOTOPHLX XapakKTepHo Aans mopenen

co cnaraembiM YepHa-CariMOHca. MMeHHO cyuecTBOBaHue ABYyX nuUHeMn-

2 Y

HO HEe3aBUCHMMbIX AaCUMNTOTUUECKUX pelleHu ypasHeHudt /3/ npuseno
aBTopos pabot 787/ k yTBepwaeHM O CyWecTBOBaHWUM ABYX TWUNOB
BUXpeli C OAMHAKOBLIMM 3HAYEHWAMM MArHUTHOFO MOTOKa WM 3apAaa
W pasnUUHLIMM acCUMATOTUUECKMM roBefeHueM nonei /7a/.

MNokakeM, UTO MO KpalHeW Mepe npu 3HaAUEHWAX napameTpa p B He-
KOTOpOK Manoli okpecTHocTu u = 0 3TO yTBepKAeHWE HEeCQBMeCTHUMO
C npeprofioxeHnem 06 OF paHUYEHHOCTM BHEPruW M NOTeHuMana A ;
BLHUMCNIEHUA MO TEOPUM BO3MYlleHUN CBUAETENbCTBYKT B NoOnb3y Cy-
eCTBOBAHMA TOMLKO OAHOrO TUMNa BUXPA.

Wtak, npepnoriowum, cneaya /8.%/  uto acumnToTUKa A, uMeeT
Bua C+(WKq(usp). TMNokawem, YTO ecnm A BCOAY OrpaHuuyeHa W dHep-
rva BuxpAa € KoHeuHa npu u » 0, TO lnné:+(#)= 0. flanee, ecnu,

o

! .
OF paHUYeHbl TaKwe BenUUnHB Aé/p,f, pA’/p, TO 1lim A0@)= Q.
-

-ﬂﬂﬂ AoKasaTenbCTBa 3TUX yTBepXAeHuil yMHOWMM ypaBHeHue /38/
Ha Agp M NpOUHTErpUpyem no g oT 0 8O ~. Monyuynm HepaBeHCTBO
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BEHCTBA OrpaHUuYeHsl U
o0
im f p (A62+ A%t ®dp=0. /8/
k>0 o ’
Mockonbky limf 2= 1, us A0 - C+(u)K0(p.+'p) nw /8/ cneayet
~+ o0 - -
lim C,(u) = 0. /9/
B0 ~

Ag ’
fNanee, NycTb OrpaHUUYeHb CBepxy Ao’ —;Q,f, “2 . Torpa

us /3B/ cnepyet, 4TO orpaHuMuyeHa u BTOpaA NpousBofHaAA A”:U\glg
<Cyp Nycte lUm |A%(p )| = & > 0. Torpa B uHTepeane (pg -%/200.

oo 3
5 . b}
5/2C.) lm |A(p)] > <, lim [ pA’&™p>p —— , uTO RPOTH-

sopeunt /8/ npu &# 0. Cneposatemsro, limA“(p) = 0 u lim A (p)=
u-0 p-0

=const=C, .

MPUMEHAA TOYHO TaKOM e MpueM, KakK ONUCaHHLIY Bblle, W3 /8/
HaligeMm, uto Cy= 0.

M3BecTHO, UYTO AaCMMNTOTMKA BEKTOPHOrO M CKaNApHOro nonex Ans
BUXpA B 06uwuHoi abeneBor mopenu Xurrca wmeeT BuA

A+l - z oK (o), f.1. /10/



BenuuuHa Z; otnmuna ot 0 w npu A=1 paBHa 1,7079/3{CpaBHwaaﬂ

/7a/, /9/ w /10/, Buaum, uTo runoTertuueckue peweruna [Ag, A, f}

C acuMnToTuKon, /7a/, yKasaHHbe B/G’Z/, He nepexopgAat npy p - 0

B pewenun (0,A,f} ¢ acumnTtoTukoi /10/. Bonee TOoro, npu

iT%Acﬂp) # 0 oyHKuum Ay, A, f nnbo ux npoussopHuie AoMKHLI OG- !

napaTtb CUHPYNAPHOCTAMKM nNpu p 0.

C ¢usnueckolt Touku 3peHusa Bonee ecTecTBEHHO OXMAATbL, 4UTO
npyu Maneix K peuweHws ypaBHeHu#n /3/ ByayT 6nmuaxku K HaBopy
{0,A, 1}, cooTBeTCTBYlOWEMY He3apsKEeHHOMY BUXpPI. Takue peweHus i1
MOKHO MCKaTb B BuAe AaCUMNTOTUYECKUX PRJOB ‘§h
On

Az S a (u®, A =n 3 a_(@Mp® Ve 3¢ 2 /11y
Z2aleln o= 2 p)u _ n=o“(p)" ,

~

3.0:5, foz f,

B /11/ yuTena cummetpua /3/ oTHOCUTENbHO 3aMeHb u » -, A g -A,.

HaripeM ABHBIM Bua OyHKLUN al,am,r1 g8 /11/. Npu nopcTtaHos-
ke /11/ 8 /3/ nonyuum nuHelHbie OTHOCUTENbHO 3TUX QYHKUWI ypaB-
HEeHUA '

»

.2 =2 X1 ,

aL - —;— —aif —2f1(A+ )‘PaOI, /128/
p . -

) f A+ 1?2 (A + Da A ~

7 o+ Loy -2t S =1, -3t =-fal , /126/
P p2 p2 2 .

. 801 - =2 ‘

o p —ag = %%—. /128/

CywecTtByeT 4acTHoe pewenHne /128/, ynoBneTsoOpRoumee rpaHUy-
HbiM ycnosuam /5/:

1 ~
ag,(p) =§-(A+1). /13/

9TO, peweHe OKa3LBAETCA eAUMHCTBEHHBHM, TaK KakK HeTpyAHO no-
KasaTb, UTO ONA peweHun f{aOI} opHoOpoaHOro ypasHeHusa /128/
C TpaHWuHLIMY yCNOBUAMKM TuNa /5/ [ONKHB BHINOAHATHCA COOTHOWE-
HUA

[ (= ~ .~

fng)zldp=0, rpr2a§1=0, VALY,

0 0 §

™3 KOTOpHX creayeT a4y = 0. ’ ')
Mocné Toro, kKak HampeHo peuweHue /13/ annA agy ,Nerko ybe- w

AnTbCA, uTto‘'cucTeMa /12a-6/ ¢ rpaHUUHBMKU YCNOBUAMMK
im {ay(),f;(p} =0 obnapaeT peweHnem
p-+0,00

' ¢

]
(]

‘N9
alp) = —@+1), 1,0 /15/
8
EauHcTeeHHoCTh /15/, T.e. OTCYTCTBME OrpaHMUEHHbIX HEeTpUBM=-
anbHLIX pelleHnin ogHOpPoAHOW cucTeMu /12a-6/ ypanocbh yCTaHOBWUTH
b YUCNEHHBIMM MeToRaMu B cnyyae A = 1, ANA KOTOPOro M3BecTHa
aHanMTUUYecKas annpokcumauua oyHkuun A, £ 78/
OnpepenuM Tenepb CTPYKTYPY ACHMMNTOTUUYECKUX Pa3NOKEHUNH Npu
p = ,cooTBercTByloumx /11, 13, 15/, OueBuaHo, B HUX [OMKHLI
NpucyTcTBoBaTbh 0o6a cnaraemux /7a/ c Maccamu py:

1+A(p ~ pl C, WK, p +C_(WK, (u_p)l,

/16/
Ao(p) ~ C_(u) Ko(u._p) - C+(u)K0(u+p). :

CDaBHMBa%Z/]6/ c /13/, /15/, Hahpem
C(w = 57+ 0w, .

rae Zj - Ko3ddUUuMeHT B acCUMNTOTWYECKOM pasnoweHun A(p): A(p) =
=-1+Z,pK (p).

fanee, cornacHo /3a/ v /16/ ycTaHOBUM acuMnNTOTUKY nNONsA
Xurrca /9 : i

f=1- ¢K0(\/Tp) +ylp),

/177

C2e ™% P Cle 2P 4C,C_e “pyrue

+ +
WBau2 -Np?  pB (4 2o 0)p?

Pip) = =
2 p[(u++y_)2 - Al

OueBufHo, npu VA >2u_ B pasnoxeuun /17/ 6ypeT AOMUHUpPOBATL
cnaraemoe {p), nponyuwenroe B 87/

3ameTum Takke, uto runotesa 87/ o cymwecTtsoBaHum gBYx Tu-
NOB He MOATBEPKAAETCA NPU BLIUUCNEHUM OTAENbHLIX CRAaraemMbix
8 /11/: ana Bcex N dyHKUUM a,ag, [, YAOBNETBOPAKNT ypaBHe-
HUAM, aHanorudHwMm /12/, peweHue KOTOPLX Npu A = 1 u 3a4aHHBbIX
FPAHNUHBIX YyCNOBUAX eOUMHCTBEHHO,

HakoHey, no ¢opmynam /13/, /15/ MOMHO BbLUMCNAUTbL NONpaBKy
K 3HEPruM BUXPA € nopsaaka u?. YAuBMUTenbHO, UTO OTBET He 3aBu-
CUT OT napameTpa A u Ke TpebyeT 3HAHMA peweHut KakKmx-nubo
ypaBHEeHUM:

~ 2
8¢ = ﬁ [d2x[A"2, A—(A+ 1) + 172(K+1)2] = :,f—
4 p 4

31oT pesynbTaT 6bNo Bbl MHTEPECHO CPaBHUTb C BAPMALMOHHBLIMMK
pacueTaMm 3IHEPruu Buxpen, O NpoBefeHMM KOTOpbiXx cooBlymnu aBToO-
pbl pa60T/ /
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On Charged Vortices in the (2+1)-bimensional
i Abelian Higgs Model

.We consider the asymptotic behaviour of scalar and vec-
tor fields in the classical three—dimensional Abelian
Higgs model with a Chern~Simons term added to the Lagran-
gian. Thé model exhibits vortices with electric charge Q.
We calculate corrections of the second order in Q to the
fields describing a neutral vortex. We also present some
l arguments against to hypothesis of the doubling of possib-

le vortex states.

‘ The investigation has been performed at the LaboLatory
{ of Theoretical Physics, JINR.

. Preprint of the Joint Institute for Nuclear Research. Dubna 1987
Pykonuch nocTynuna B u3paTenbckunit oTaen

3 wions 1987 ropa.




