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..~ .(,t@' 06'bemureHHblH HIICTIlTYT JI,nepHbIX HCcnenOB8HHií Jly6H8, 1987 

~3BeCTHO, 4TO SU(2)-Mo~enb CK~pMa/ll np~BoA~T, cpeA~npo

4~X, K COCTOflH~flM C 6ap140HHblM 4~cnoM, 6onbw~M eA~H~4bl 12·51 , 

~ HyneBo~ cTpaHHocTb~. Maccbl TaK~X COCTOflH~~ cy~ecTBeHHo onpe
AenR~TcR aH3a4eM, np~H~~aeMwM np~ peweH~~ YP~BHeH~~ 3~nepa

narpaH~a, 3aAa~~~M $OPMY noneBo~ KOH$~rypa4~~. TaK, aH3a4 
CK~pMa-8~TTeHa np~Bo~~T K COCTORH~RM co cn~HoM, paBHwM ~30cn~
HY ~ ne~a~~M cy~ecTBeHHo Bwwe COCTORH~~, nopo~AaeMWX aH3a4eM 
"kíP" 14.51 • • 

8 AaHHo~ pa60Te BW4~cnR~TCR 3apRAOBwe pacnpeAeneH~R ~ ~x 

$OpM$aKTopw AnR HeKOTOpwX HeCTpaHH~X A~6ap~oHoB B SU(2)-Ba
p~aHTe MOAen~ CK~pMa. Mw cpaBH~BaeM $OpM$aKTOpW A~6ap~oHa 

/c XBaHTOBWM~ 4~cnaM~ Ae~TpoHa/ c $opM$aKTopaM~, ~oTopwe ~c

nons ayorca np~ $eHoMeHonor~4ecKoM auanuae weCT~KBapKOBbIX 

BKnaAOB B $OPM$aKTop Ae~TpoHa. SU(2)-MoAenb CK~pMa onpeAenReT
CR nnOTHOCTb~ narpaH~~aHa 

Q 1 2 1 [ ]2
.l. = -F 'IrL L + --2 'Ir L ,L , /1/

16" 1.1. J1. 32e J1. vo 

Bblpa~eHHoro 4epe3 TOK~ LJ1.:= U +aIl U K~panbHoro nona U(r, ~ t) = 
= exp[i2t. iI(t, t) I F"], r ae 1r(t) - ~30Tp~nneT n~OHHbIX nonea , 
a ri - 2x2 - MaTp~4W nayn~. nOCTORHHwe F" ~ e B /1/ CYTb no-O 
CTORHHaR n~OHHoro pacnaAa ~ HeKoTop~~ $eHoMeHonor~4ecK~~ na
paMeTp. 

~nR paC4eTa 3neKTpOMarH~THoro TOKa J~m: 

J em ::I J vs + !..B o /2/
Il 1.1. 2 J1.' 

HaM HaAO BW4~cn~Tb TpeTb~ KOMnOHeHTY ~30BeKTopHoro TOKa J~ 
~ 6ap~oHH~~ TOK BJ1. cornaCHO ~cnonb3yeMOMY aH3a4Y, a TaK~eJ1. 
cornaCHO A~HaM~Ke paCC4~TblBaeMoro CbCTORH~R. ~nR COCTORH~~ 

c 6ap~oHHwM 4~cnOM 8 = 1 ~ aH3a4eM CK~pMa-8~TTeHa 

~ ~~o 

Uo(r) = exp(irn8(r» , /3/ 

r ae ~ = rIr, TaKo~ pacver 6b1n cnenau B161. Pacue r AnR A~6a

p~OHHWX COCTORH~~ c aH3a4eM /3/ np~H4~n~anbHO He OTn~4aeTCR 

OT npOBeAeHH~X B 161,no3ToMY M~ np~BeAeM H~me TonbKO 4~cneH
Hwe oe3vnbTaTW paC4eTOB.Haw~x 

8 / 51 6b1n npeAnomeH ~HTepecHbI~ aH3a4, KOTOPbl~ np~Bo~~T K co
n~TOHaM c 6ap~oHHblM 3apR~oM, paBHblM ABYM, ~ np~ KBaHTOBaH~~ 

nopomAaeT C9CTORH~R co cn~HoM, He paBHWM ~30cn~HY, nema~eMY 

oIil .1Ob\CÁ.4 i1';...ú~a IHt'II1YI' t 
~n~~»WX R'C!eIDIIUIl 



cy~ecTBeHHO H~me COCTORH~~, nopOmAaeM~X aH3a~eM CK~pMa-B~TTe
Ha /4/. 

AH3a~" ~3 /6/, KOTOPbl~ Mbl 6YAeM AIlR «pa ncocr a Ha3blBaTb "k4J"
aH3a~eM, ~MeeT B~A 

~ .... -+-+
 
U(r) = cosF'(r) +ir. N(r) sinF(r). /4/
 

-+ -+ 
EA~H~4Hbl~ BeKTOP N(r) ~MeeT KooPA~HaTbl (cos késíné , sínkósín ê ,
 

cos8), rAe 19, ~ - yrIl~ c~ep~4ecKo~ c~cTeM~ KooPA~HaT. B~AHo,
 
-+.' .... -+

4TO aex rop N yme B o6~eM cnyuae He napanneneu aexropy n = r/r, 
. "k,J.."4TO ~ OTIl~4aeT 'f' -aH3a~ OT anaaua /3/ npa k f:. 1. Pac-rer nIlOT-

HOCT~ pacnpeAeIleH~R 6ap~oHHoro 3apRAa 

B o (r) = __1_"(o uvo Tr [ (U a"u +) (Uav U +) ru aPu +) /5/
 
24 rr2
 

np~BOA~T K B~pameH~~
 

F'
 
B OCr) = __k_ . _k_ sin 2 F (r).
 /6/

217 2 r 2 k 

B~pameH~e /6/ onpeAeIlReT 6ap~oHH~~ 3apRA B k, eCIl~ peweH~e
 

Fk~)' M~H~M~3~py~~ee Maccy COIl~TOHa:
 

FT7 1 2
M = T7' - [ - f[ (F') + k 2 + 1 sin2F ] dx + 

a 2' x 2 

/7/
2 

+ 2 r sin 2 F[ (k 2 +' 1) (F') 2 + k ~] dx] 
" I x 2 

YAOBIleTBopReT rpaH~4HblM YCIlOB~RM F(O) = 17 , F (00 ) = O. B /i i 
BBeAeHa õe anaaaepnan neperaeuuaa x = e F 7T • r. Peuiaa ypaaueune 
AIlR F(~ ~ nOACTaBnRR ero 8 /6/, onpeAeIlReM nnOTHOCTb BO~). 

Paç4eT c Y4eTOM RBHoro HapyweH~R K~panbHo~ ~HBap~aHTHOCT~ 

B ~opMe B~TTeHa Tpe6yeT Ao6aBIleH~R K /7/ BblpameH~R 

2m
~M = 17 __17_ .r x2 (1 - cos F (x)) dx ' /8/
 

F e3
 
17 

~ COOTBeTCTBY~~~X ~3MeHeH~~ B ypaBHeH~~ AIlR F(x). 04eB~AHo, 

~aC4eT flnOTHOCT~ TpeTbe~.KoMnoHeHT~ ~30BeKTopHoro TOKa J:3 

Tpe6yeT,paccMoTpeH~R BpeMeHHo~ 3aB~C~MOQT~ noneB~X KOH~~rypa

~~~. PaccMoTp~M BpeMeHHY~ 3aB~C~MOCTb B~Aa 

U(r: t~ = AJt) U o (R'-l (t) r) A + (t) , /9/ 
, 

1. 

~cnonb30BaHHY~ B /6/ AIlR BBeAeH~RoKOIlneKT~BH~X KOOPA~HaT ~ KBaH
iOBaH~R MOAen~. B ypaBHeH~~ /9/ A(0 - SU(2)-MaTp~~a ~30Ton~~ 
4eCK~X Bpa~eH~~, a R - 3x3 - MaTp~~a npOCTpaHCTBeHH~X Bpa~eH~~. 

PaC4eT nIlOTHocT~ TpeTbe~ KOMnOHeHTbl ~30BeKTopHoro 3apRAa c ~c

nOIlb30BaH~eM /9/, ycpeAHeHHo~ no yrnaM c~ep~4ecKo~ C~CTeMbl 

KOOPA~HaT, np~BOA~T K B~pameH~RM AIlR A~6ap~oHoB 

j va () I -: Vk 
Q' r = 3k J o /10/ 

rAe MaTp~~a 

I iJ = tr (r i A r JA+ ) /2 '. 
/11/ 

-Vk 2 
jo :c - --9 (Q2(x) - 7L\(x)).Ct) k; k = 1 ,2, 

F17 a 

-VS 2 
j o -- (Q 2 (x) - 18 L\(X)) (-lJJ 9 + 20 9 ). /12/

li' aS 
17 

B ypaBHeH~RX /11/, /12/ KOIlneKT'-1BH~e 4aCTOTbl (.LI k '-1 nk onpenene
HbI paBeHCTBaM'-1 

-1 . -1 . 
/13/I ik I kJ ,. (iJf (.LI f; R ik R kJ = t iJf O f • 

<t>YHK~~'-1 Q '-1 L\(r) AJlR A'-16ap'-10HOB '-1MelO.T B~A 

Q (x) ='..!. sín 2F (1 + 4 [ (F' ) 2 + ~ stn 2 F]) , /14/
3 x2 

s1n4 FL\ (x) =-:..!!... /15/

3 x2
 

HeTpYAHO B'-1AeTb, 4TO Bblpa~eH'-1R c /10/-/15/ np'-1BOART K 

2 sín 2F 
[1 + 4«F') + --)] sin 2F 

x 2 
J VS (r) -= ------------- Ta · o /16/ 

.r x 2 [1 + 4«F')2+ s1n
2F 

)]sin2Fdx 

x2 

B KBaHTOBOM CJlY4ae TSB /16/, 04eB'-1AHÚ, COOTBeTcTByeT one
paTOpy TpeTbe~ KOMnOHeHTbI ~30Cn'-1Ha. Bce cy~ecTBeHH~e oc06eH
HOCT'-1 asaaua "k f/J", OTJl~4alO~'-1e ero OT ~H3a~a CK'-1pMa, aaxeuar ens>. 

4J 3 
2 



HWM 06pa30M eOKpaT~n~eb np~ p~e4eTe TpeTbeR KOMnOHeHTW. ~Op 1,0 
"~"ManbHO 3TO RBnReTeR eneAeTB~eM eOBnaAeH~R TpeTb~X KOMnOHeHT 

"""'&":::-;..'-.BeKTOpOB N ~ n. 
::--0...........
os 

~ '-. 
~ Ha p~e.l npeAeTaBneHW nnOTHOeT~ paenpeAeneH~R 3neKTp~4eeKO
~0,4 . ---- ............--.
ro 3apRAa AnR A~6ap~OHa, paee4~TaHHwe e aH3a~eM ~k~"AnR eo

Q,1:
eTORH~R e Ts = -1, O + 1, 4TO. eOOTBeTeTByeT 3apRAaM q = O, 1-,2. 
Ha puc , 2 'n p~BeAeHbl I. nnoruocr a 3apffAa A~6ap~oHoB AnR aus aua -f,O 2,0 3,0 4.0 
CK~pM3-B~TTeHa'e q.= O, 1, 2. 

~opM~aKTopw, eOOTBeTeTBy~~~e nonY4eHHWM nnOTHoeTRM 3apRAOB 11."

~ onpeAenReMwe Bwpa~eH~eM i 
F (Q) "., - ~ r(F') sin 

2 
F . j (Q x) dx + 

rr	 . o PHC. 4. 3apHgoBblH cPOPMcPaKTOP 

~	 PHc.3. ~opMcPaKTopw gH6apHo
,	 HOB c rronHWM 3neKTpH~eCKHM 

s apanox , paBHblM en aanne . 
lliTpHxrrYHKTHpHaH nHHHH COOT
BeTcTByeT aH3an;y CKHpMa-BHT
TeHa, IlITpHXOBaH - ~kep"

aH3an;y, crrnOlliHaH - Mogenb pe
nHTHBHCTCKoro rapMOHH~eCKoro 

OCn;HITnHTOpa lliecTHKBapKoBqH 
CHCTeMbl. 

~,D 

0,8 
0,6 

rrpOTOHa B MogenH CKHpMa /lliTpH1171 
XOBaH nHHHH/ H MogenH penH- M
 .r x2s1n 2F (1 + 4[(F,)2+ (S1n LlF) I )t 2] U (Q x) + j 2(Qx» dx THBHCTCKoro rapMOHH~eCKoro OC- ~
 o T3' '+	 n;HITnHTOpa TpeXKBapKOBOH CHCTe

1,0 2,0 3,0 4,0 5,0 Ftn.-i.r x 2 (1,+ 4 [ (F') 2 + (sin2 F) I x 2] sín 2 F dx	 Mbl /7/ . 

HW	 6ap~oHHoR nnOTHoeT~. TaM ~e np~BeAeHw AnR epaBHeH~R ~OpM

~aKTopw, AaBaeMwe AnR weeT~KBapKoBwx eoeToRH~R MOAenb~ penR
npeAeTaBneHW Ha p~e.3 AnR A~6ap~OHOB e 3apRAOM, paBHWM eA~H~~e. T~B~eTeKoro rapMoH~4eCKoro oe~~nnRTopa /7/. Pae4eT e aH3a~eM 
AnR TaK~X eoeTORH~R H30BeKTopHaR KOMnOHeHTa BKnaAa He AaeT, "k~"AaeT 60nee KOMnaKTHoe o6pa30BaH~e, ~ ~opM~aKTop·3neKTp~
~ ~opM~aKTOp ~aKT~4eeK~ npeAeTaBnReT eo6oR ~YPbe-06pa3 nonOB~ 4eeKoro 3apRAa seAeT ee6R nOAo6Ho weeT~KBapKoBoMY. 

B 3aKn~4eH~e np~BeAeM pe3ynbTaTw pae4eToB ~opM~aKTopa AnRPHc.l. llnOTHOCTb 3neKTpH~eCKO
.7t ~lt) npoToHa ~ ero epaBHeH~e e MOAenb~ rapMoH~4eeKoro oe~~nnRToparo	 3apHga gH6apHoHa, COOTBeTCT

BYIO~aH ans auy ~k ~". 3Ha~eHHH AnR TpexKBapKoBoR e~eTeMbl /7/ leM. p~e.4/..6 

,5 rrOCTOHHHbIX: e = 5,45, F tt = 
.- ,:\ =	 129 M3B • ABTopw 6natoAapRT npo~eeeopa B.K.nYKbRHOBa ~ B.Br6YPoBa ./	 .......
 

/ " 3a	 none3Hwe 06eY~AeH~R nonY4eHHwx pe3ynbTaToB.
/ ....

,/ '=0 -,.2 1//.......... "
~ ~)~2..... .'7 " " 

.1 .... ' " -'-'- 
, ~"}; "f"J-.._---..,,---
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TEMATHqECKHE KATErOPHH llYBnHKAUHA 

OBnE~HHEHHOrO HHCTHTYTA ~EPHYX 

HCCJIE~OBAHHA 

Hu~eKc TeMaTHKa 

1. 3Kcnep~MeHTaflbHaR ~~3~Ka BWCOK~X 3Hepr~~ 

2. TeopeT~4ecKaR ~~3HKa ewcoK~x 3HeprH~ 

3. 3Kcnep~MeHTaflbHaR He~TpOHHaR ~H3~Ka 

4. TeopeT~4ecKaR ~~3~Ka H~3K~x 3HeprHH 

5. MaTeMaT~Ka 

6. ~AepHaR cneKTpOCKOn~R ~ paA~OX~M~R 

7. ~H3HKa TR*enwx HOHOB 

8. KpHoreHHKa 

9. YcKOPHTen~ 

10. AaToMaT~3a~~R o6pa6oTKH 3Kcnep~MeHTanbHWX 
AaHHWX 

11. Bw4~CnHTenbHaR MaTeMaTHKa H TexH~Ka 

12. XHM~R 

13. TexHHKa ~~3~4ecKoro 3Kcnep~MeHTa 

14. HccneAoeaH~R TBePAWX Ten ~ *HAKOCTeH 
RAePHWM~ MeTOAaMH 

15. 3Kcnep~MeHTanbHaR ~~3~Ka RAepHwx peaK~~~ 
np~ H~3K~X 3Hepr~RX 

16. Ao3~MeTp~R ~ ~H3~Ka 3a~~Tw 

17. Teop~R KOHAeHC~poeaHHOrO COCTORHHR 

18. Hcnonb3oeaH~e pe3ynbTaToe ~ MeTOAoe 
~YHAaMeHTaflbHWX ~~3~4eCKHX ~CCfleAOBaH~~ 

B CMe*HWX o6naCTRX HayKH H TeXHHK~ 

19. 6H~~3~Ka 

HHKOnaeB B.A., TKaqes o.r. 
3apHAOBble clJopMclJaKTOPbl HeCTpaHHblX 
AH6apHoHoB B SU(2)-MoAenH CKHPMa 

P4-87-422 

BblqHcneHbi 11J10THOCTb pacnpeAeneHHH 9neKTpHqecKoro 3aPHAa 
H cPoPMcPaKTOPbl AnH HecTpaHHblX AH6apnoHoB B SU(2)-MoAenH 
CKHpMa. PaccMaTpnsaeMbie AH6apHoHbi cooTBeTCTBYJOT aH3au;y, 
B KOTOpOM AOUOnHHTeRbHaH eAHHHIJ;a 6apHOHHOr0.3apfl:Aa ooyCROB 
neHa noKanbHbiM H30Bpa~eHHeM. IIonyqeHHble clJopMl>aKTOPbi AH6a
pHoHa CpaBHHBaiDTCH C clJopMclJaKTOpaMH MOAenH peRHTHBHCTCKOro 
rapMOHHqecKoro OCIJ;HnnHTOpa AnH weCTHKBapKOBOH CHCTeMbJ. 

Pa6oTa BbinORHeHa B naoopaTOpHH TeopeTHqecKOH cPH3HKH 
mum. 

Coo6!lleHHe 06'be,u;HHeHHoro HHCTH'fYTa H~epHbiX uccne~oBaHHii. ):\y6Ha 1987 

IIepeBOA O.C.BHHorpaAOBOH 

Nikolaev V.A., Tkachev O.G. 
Charge Form Factors of Nonstrange 
Dibarions in SU(2) Sryrme Model 

P4-87-422 

The electric charge density and form factors are calcu
lated for nonstrange dibaryons in SU(2) Skyrme model. The 
dibaryon under consideration corresponds to the anzats 
where the additional winding number of the fields is ob
tained by dubling the twist in the isovector fields rather 
than in the chiral angle. The obtained form factors are 
compared with those from the relativistic harmonic oscilla 
tor model for the six quark system. 

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