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i . 1 3 y u e ~ n e  B ~ ~ ~ M O A ~ ~ ~ C T B H R  CTPYHH c BHeuuiHM n o n e M  n p e A c T a s n a e T  mi- 

T e p e C  B CBFIBH C HCCneAOB€WHeM H H 3 K 0 3 H e p F e T H r I e C K O r O  n p e A e l l a  B n o n e B o R  

TeOpHbl CTPYH. Hanpmep, M3 T e O p H H  3 a p f i X e I i ~ O f i  C T P W ,  B~wOA~#CTBYICI- 

q e A  C BHF;LLHHM 3JIeKTPOMa~HMTHhlM n O n e M ,  C l l e p y e T  ~ # ~ ~ K T H B H O ~  A ~ R c T B H ~  

A n a  memero nona B B y q e  A ~ ~ ~ C T B M R  g o p ~ a  - menbaa /I/ . 
C T p y ~ a ,  B ~ ~ H M O A ~ # C T B Y I O ~ B R  C BHelWHM n O n e M ,  H H T e p e C H a  T a w R e  H B 

@nailxe ~ ~ O H O B .  

M ~ o r o  p d 0 T  6mo n O C B w e H 0  CTpYHak( BO BHeUiHeM 3 J l e K T p O M W H  THOM 
/27 ( a 6 e n e ~ o ~ )  none. K n p n M e p y ,  H a y u e H H e  ~ a ~ o f i  c H c T e M N  B p a 6 o ~ e  n o K a -  

3mo. YTO B H e u m e e  a n e ~ ~ p u u e c ~ o e  none AOJDKHO 6 b l T b  o r p a n n u e H o ,  YTO 

y K a 3 h I B a e T  H a  ~ e J I i 4 H e f l H o C T b  ~ ~ ~ B H ~ H H R  nOJIi3. B CBR3H C 3 T W  U I T e P e C H O  

p a c c M o T p e T b  A w a M n K y  CTPYHM, ~ecyqeCi ~ e a 6 e n e ~  aapqn, n ~ a x o ~ e i i c ~  B 

~ e a 6 e n e e o ~  eHeinHeM none; p a c c M o T p e H H e  AHH~MIIKH T ~ K O R  c n c T e m  MomeT 

A a T b  nOHHM2lHUe MeXWIU3Ma h a  - ~ T O H ~  B n0J IeBOf i  T e O p H H  C T P P .  

Bnepsue y p a B H e H H a ,  O n u c u B a m w e  Y n a C c u t i e c H o e  n o B e A e H H e  T o u e t n r o r o  

~ e a 6 e n e ~ o r o  aapma B o  w e U i H e M  none 6 n n ~  H a n n c a w h l  B O H ~ O M  /3/, narpan- 
HH€W AnFI T ~ K O R  C.CTe*oi - B pabo~e  ' Y . ~ B T P Y ~ O  B l m a C a T h  p0fic~Bkle JI&3 

c ~ p y m  c ~ e a 6 e n e s m  s a p q n , a ~ u  H a  K o H q a x ,  mo H n p o A e n a n o  B ~ T O A  pa6o~e.  
~ ~ H H O  H 3  B a p U ~ O H H O P O  I I p H H w n a  AJIR @ Y ~ ~ K L V ~ O H ~ T I ~  A ~ ~ C T B H R  BblBOAHTCR H e -  

nHHe8HZLR KpaeBZLR 3E44atia, B KOTOpOfl H e H 3 P e C T H H W i  @ Y H K ~ ~  RBJIHBTCR 

KOOpAHHaTtJ C T p y H H  H B e K T O p  H 3 0 C n H H a .  &Uee npe&JIafWTCR MeTOA andopa 
K U H ~ P O B K M  MMPOBO~~ IlOBePXHOCTH CTPYHbI H 0 6 c y m ~ a e ~ c a  H e K O T O p O e  4 a C T -  

H o e  p e i n e s u e ,  o n n c s l e a r o l q e e  c ~ o 6 0 q ~ o e  A s H x e H H e  CTPW B none. 

D H W K ~  C T P W  C RHI'dllllJUICOBCKHML1 3 a p m E l M H  H a  K o H I J E I X , H E I X O ~ ~ P -  

ca B ~ e a 6 e n e ~ o ~  B H e m e M  none, o n p e A e n n M  @ ~ H K ~ H O H ~ J O M  ,qeAcTBHa:  



n a r p m a ~  snga 2' ~ n a c c n s e c ~ o t l  ~ - m m c o ~ c ~ o i i  sac'rnm B 

~ e a 6 e n e ~ o ~  none A l x  6hm npeAnomeH e p a 6 o ~ e  141. Y P ~ B H ~ H H R ,  onncH- r j  
s a m e  aeonrowfro KOHUOB c ~ p w  B ~ e a 6 e n e e o ~  aneKTpnvecKoM none, nony- 
s e m  B 5 . 

B HmeM cnyvae ~ e R c ~ e u e  ( I )  onncbleaeT 6e3uaccoeyro C T P Y H ~ ,  Hecyqym 
H a  KO- ~ e B 3 a n ~ o ~ e t l c ~ ~ y u q n e  M e w  COBOR, HO e3anuogeRcTByloque c m e -  
UHHM noneM &j ( ~ ) ~ e a 6 e n e e u  aapqqbl. 

3wa~3. COCTOHT B TOM, r1~06b1 H 3  AeRcTBHff (1) BblBeCTH YpaBHeHHR 
ABHXeHHR Anff BeKTOpa xP(qs/H H3OCi lHHa  1; ( i j )  . C 3 T O l  UeJbH) np0- 
BaPbHPYeM ( 1 ) C H a V W a  nO @YHKUHIIM 7;' (T} i = -1,2; a 2 , &, a 3aTeM 
no pvqe). / / ' ' I  

- /a . - 
np0nasoRH.e a B / a u o m o  stipsonrb s e p e ~  rpynnosol 3neueHT 9 n 6a3.c- 

a 
HblR 3JIeMeHT Tb . &Iff 3TOI'O CTWVJaPTHbIM o6pa30u B H ~ ~ P ~ M  napaMeTpH3a- 
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f l o ~ p e 6 y e M  T e n e p b  BblnOJIHeHMe YCJIOBnfi ,  K O T O p l e  HrpEUOT P O n b  ~ m n 6 p o ~ o r l -  

~ b l x  y c n o e n f i  /2/ 

Torga n3 (15) cnepye~, $ ( O )  0, n rpmn-e y c n o a n R  npn- 
0 6 p e ~ a n ~  donee n p 0 C T O f i  BW. 

Y p a a ~ e ~ n ~  (17) a n o n H e  marrornw rpmnwim ycnoanm c ~ p y ~ b l  c 9"25 3apRReHHbeAM K O H q W  80 BHeLlIHeM 3J IeKTpOMmHHTHOM none . B YaCTHOC- 

T M ,  n p a B a R  uacm (17) e c T b  cma Jlope~qa, ~ e f i c ~ s p q m  H a  aapmie~me 
K O H ~  CTPYHH co CTOPOHH B H e m e r o  nonsi, n e B m  r l a c T b  n p e A c T a B n R e T  

CMnY H a T R R e H H R ,  ~ ~ ~ c T B ~ D ~ D  CO CTOpOHbl C T p p  H a  b e 3 ~ a c c o e b l t t  , HO 

HeCyQMR M3OCflMH K O H e q  CTPYHbl, B TO BPeMR K a K  B Y p a B H e H H H   BOW^'^' 
cneaa CTOMT n p o m ~ e q e ~ n e  M ~ C C H  ~a Y c K o p e H n e ,  a a npaaofi u a c T n  - 
~ea6eneea cnna Jope~qa.  4 

3 aopwnax (13) M O ~ O  n o n o m n T b  6 , (~)= O , ecnm aoo64e H e  

@ M K C M ~ O B & T ~  K~WVI~POBKY, T . e .  H e  H ~ K ~ ~ B a T b  y C J I O ~ k l f i  (16). Torqa K p a -  

eByHj 3qaYy MO.WO P e Z I a T b  B ppE%KaX T a K  H a 3 b l B a e M O r O  K O B a p M a H T H O r O  @0p- 
hlanM3Ma,  C O X p U R f l  H ~ K O T O P ~ ~ ~ ~  n?OH380JI  B ~ ~ 6 o p e  ?lapaMeTpOB T ,  6- . 

K ~ K  YHce 6mo OThfer l eHO,  Y p a B H e H M f f ,  OnHCidBWXiMe 3 B O J I i Q u ~  B e K T O p a  

xB(r, ,G/ BO a H e m e M  ~ e a 6 e n e ~ o ~  none, a H a o r n w  c o o T e e T -  

C ~ ~ y b q e f i  a6eneao;l 3 ~ 6 r l e .  6 a 6 e n e ~ o ~  c n y r l a e  K p a e a y u  3a,qayy q n R  
/2/ S,QUlOCb jleWMTb B C J l y r l a e  n O C T O R H H O r 0  B H e l u H e r O  3JIeKTPOMaI 'HHTHOrO n O n R  . 

bun0 a a y ~ e ~ o  q a n x e H n e  c T p y n l  B nonsix pa3~0fi ~on$nrypaqnn, ~a2,qem 
aMHaMMYeCKHe BeJIHrlMHbl, BHnOJIHeHO K B W T O B W M e .  

B AaHHoM cnyuae aa ,qa r l a  B H r n q q n T  ropa3qo cnowee. Emnme~ ece 
Y p a B H e H H R  ABMXeHHsi B M e C T e  ( 6 8 3  @ M K C ~ I V ~ M  K C ~ J I H ~ P O B K M  ) 

i P & 6 1  - X ' / r ~  6) = 0 

(16) 

R 

- 
i h . c ~ a  H W O  H ~ T H  @YHKUWM ~ % 6 ?  n x 9 ( ~ )  . % ~ M Y U H ~ ~  A,,.. , 
B X O A u a F l  B (20) , BXOAMT B Y P a B H e H H R  ( 19) H ~ J I M H ~ ~ ~ H o ,  n03TOWJ JJElXe 

A n R  n o c T o m o r o  n o n s i  f! p e u e H n e  (10-20) H e  ~ a g q e ~ o .  
hh YKMieM ORHO CneLVl2LXbHOe U a C T H O e  P e U e H M e ,  KOTOpOe C S q e C T B y e T  

n a a6enesot.1 cnyuae W / .  ~ Y C T ~  s n o c r o R w o u  none FC e w o n n s i e r c s i  

ycnoane q n ~  M ~ O T P O ~ H O ~ O  nonsi: 

C M ~ I C ~  K o T o p o r o  MH P a 3 5 R C H H M  H n x e .  Torga K p a e s H e  ycnoansi (19) npeepa- 
QWTCR B K p a e m e  ycnoansi q n R  c a o 6 0 g ~ o f i  c ~ p y m  

$ 

P e u e ~ n e ~  BTHX K p a e B i d x  ycnosnn n y p a a H e H n a  ( Id)  a a n R e T c s i  ceo6owoe 
A a n x e H n e .  



E C T ~ C T B ~ H  aonpoc: noueyy none FJ H e  a a u ~ o a e i i c ~ e y e ~  c a a p R -  

,qam H a   owa ax CTPYH~I? 

3 a e c b  H q O  O ~ P ~ T H T ~ C R  K YCXOBHKj ( 2 1 ) ,  OH0 B6mn u ~ H H M O  B n O n R X  H 3 0 -  

TPOIIHHX 

F B ~ M ~ P H O C T ~  n p O C T p a H C T B a  p e U I e ~ M f l  YFaBHeHMR ( 2 2 )  ( p a a ~ e p ~ o c ~ b  B e K T O p a  

X v  ) O I l p e A e n R e T C R  p a 3 H O C T b Q  3- "1 , r.Qe 3 - P a 3 M e i ) H O C T b  np0- 
c r p m c ~ a a - e p e ~ e ~ n ,  a Y - pmr M a T p n q b l  T ~ K H M  06pa30~ ,  06- 
c y w a e k t o e  peiueme e c T b  C B O ~ O X H O ~  A a n m e H n e  ~ ~ ~ R I K ~ H H O ~  CTPYHM B noa- 
n p o c T p a n c T e e ,  rae H a  a a p m e H m e  KOHW H e  ~ e f i c T ~ y e T  none 6; cne- 
w a n b ~ o W  K O H @ M ~ ~ I ) ~ H  (manorm: uacmqa c a n e ~ ~ p ~ ~ e c ~ n ~  a a p q q o M ,  

,U,BHXQ'4aR.CR BAOJIb C m o B b n t  n H ~ H f i  OAHOPOAHOrO n O C T O R H H O r 0  MSrrHHTHOrO no- 
riff, B e A e T  c e 6 ~  K a K  C B O ~ O A H M ) .  

a a a ~ n r c ~ e ~ n e  o T M e T m  , YTO O c T a e T c R  ~ K T Y ~ J I ~ H O ~ ~  Ilp06ne~a pemema 
K p a e a o A  ~ ~ Z Y H  ( 1 8 - 2 0 )  A n R  n o c T o m H o r o  B H e u n i e r o  nona B K o a a -  

P H m T H O M  HJIH B H e K O B a p H a H T H O M  ( T . e .  C Ha.JlOXt?HMeM K ~ . J ~ H ~ ~ ) o B o w x  ycno- 
B M W  ( 1 6 ) )  @ o p ~ a n n a ~ e .  

I. F r a d k i n  Z.S.,  T s e y t l i n  A.A. l u c l .  Phys. B261 (1985) I. 
2. Barbzshov B.M., Koshka rov  A. L., Nes te renko  V. V. JINR p r e p r i n t  

E2-9975, Dubna, 1975. 
3. Wong S . . ~ u o v o  Cimento  6 5 k  (1970) 689. 
4. Ea lachand ran  A. e t  al. Phys. Rev., D15, 1977, 2308. 
5. Ryang S., I s h i d a  J. Prog r .  Theor. Phys., v. 66, 685 (1981). 
6. Koska rov  A., Nes te renko  V. JINR p r e p r i n t  37-89-555, Dubna, 

(1989). 

6ap6auoe 6.H., Kounapoe A.fl. P2-89-685 

Ornpt i ran c rpyna e gonoeon tiea6eneeow none 

B 3 a n m a e i r c ~ ~ n e  3apnmennux c rpyn  c sneunnn nonen npeAcraenneT nnrepec B csn- 
3n c n n 3 n o ~ n e ~ r e ~ n u e ~ ~ n n  npeaenon s nonesok reopnn crpyn.  Hz Teopnn sapnxen- 
noir CTpyHU, s3anno~\eircreyoqek c sneunnn onenrponarnnrnun nonen, cneAyeT 3Wen-  
rnenoe n e f i c ~ e n e  6opna - Hngenbaa Ann Bnerunero nand I 1 ,  T .  e . eneunee none Aonm- 
no 6urb  orpannueno. q r o  nennercn cneacrenen nennneirnoc~n. 3aecb paccnarpnea- 
eTcn Annannna cTpynu eo eneunen none Rnra - Hnnnca, necyqek nea6enee 3apnfl 
na nonuax. Haxoanrcn gynnunn aekcrenn. H3 BapnaQnonnoro npnnunna 8uEOAATCR 

Kpaeean saaaqa n ypaenetlne annxennn Ann noopannar cTpynu n eenTopa nsocnnna. 
f l p e ~ n a r a o ~ c n  ~ann6poeounue YCnOBHR Ann ranok c n c r e w  n o 6 c y m ~ a e , ~ c n  oano qacr -  
noe peuenne, oreeqaaqee c ~ o 6 o ~ n o n y  Annmenna c rpynu  e none. 

P a 6 o ~ a  eunonnena e f ld60pa~opnn reope~nuecnok  ~ H ~ H K H  OHRH. 

npenpwtr  0 6 a e n w ~ o r o  HHCTHT~TI nnepnblx HCCCI~~OBBHHI. m b t r  1989 

Barbashov B.H., Koshkarov A.L. 
An Open S t r i n g  I n  a Background Non-Abel lan F l e l d  

i n t e r a c t i o n  o f  charged s t r l n g s  w l t h  an e x t e r n a l  f l e l d  I s  o f  I n t e r e s t  I n  
connec t l on  w l t h  t h e  low-energy l i m l t  I n  t h e  s t r l n g  f l e l d  theory .The theo ry  o f  
a charged s t r i n g  l n t e r a c t l n g  w i t h  an e x t e r n a l  electromagnetic f i e l d  g i v e s  t h t  
B o r n - i n f e l d  e f f e c t  l v e  a c t l o n  f o r  t h e  e x t e r n a l  f i e l d / l / ,  I .e. t h e  e x t e r n a l  
f i e l d  shou ld  be bounded, wh ich  i s  a r e s u l t  o f  n o n l l n e a r l t y .  Here we c o n s l -  
der  dynamlcs o f  a s t r l n g  w i t h  non-Abel I an  charges a t  ends i n  t h e  Yang-Mil I s  
e x t e r n a l  f i e l d .  The a c t i o n  f u n c t i o n  i s  determined; t h e  boundary-value prob- 
lem and equa t i on  o f  mo t i on  f o r  t h e  s t r l n g  coo rd lna tes  and I s o s p i n  v e c t o r  a r e  
deduced f rom t h e  v a r l a t l o n a l  p r l n c l p l e .  Gauge c o n d l t l o n s  a r e  proposed f o r  
t h l s  system, and a particular s o l u t i o n  i s  d iscussed.  

The i n v e s t  i g a t  i o n  has been performed a t  t h e  Labo ra to ry  o f  Theoret  l c a l  
Physics.  JINR. 

Repr in t  o f  the Joint Inr t i tute for  Nuclear Rerearch. Dubna 1989 


