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JeKapTOBHX KOOp&HHaT e B K n q q O B a  IrpOCTpElHCTBa H a  htHHlQD eAiDUlQy L 
n o n p a e T c R  nepexoa K n c e B A o e B ~ o B m  ~ ~ ~ O C T P ~ H C T B ~ I .  K ucny  nocnea- 
HllX OTHOCHTCR IQOCTPElHCTBO !&~HKOBCKOI'O. ~ , ~ H X & W I ~ H B ~  IIOBepXHOCTM B 

I Q O C T p a H C T B e  I<!HHKoBCKO~'O o C O ~ ~ H H O  KHTepeCHII.  B P ~ M ~ H E I I o ~ o ~ H I I ~  MKHLI- 

MaJI.bW0 IIOBepXHOCTH O I I Z C K B a T  c B o 6 o m o e  DEfX?HMe peJIflTLlsIlCTCKllx 

CTPYH H ~ e ~ 6 p a H .  ~ ~ o c T ~ E ~ H c T B ~ H H o - I I o ~ o ~ H E ~ ~  h-HHe IIOBepXHOCTM 

OlIECHBLU3T 3ZeICTpHWc- I I O T e W l l E U  B H W M H ~ & H O G  3JIeKTPOCTaTHKe h o p ~ a .  
U c e  T a m e  n o s e p m o c T n  R~RRKITCR MHHMHMI o b p a 3 m  a e l i c ~ s a ~ m m x  hm- 

~ E U L L H H X  nosepmoc~eii B e s w o s m  n p o c T p m c T s a x .  

Eomqw I I O J L ~ ~ Y  B T e o p m  ~ ~ ~ ~ J L L H H X  n o s e p x r ~ o c ~ e f i  A a e T  a m c b  
H W H ~ ~ H X  m Q @ p e ~ a m m x  yp8.BHeHH$i C W C T I  0 ~ 3 ~ 0 -  B ~a T P ~ Y -  
HOQ @ p ~ e  Q e g o p o s a .  B I968 rom 8.11. Q e ~ o p o s  T 2 F y c ~ ~ o ~ ~  a a f i e -  

m~ewmti WT: D a B H e K a A  ~ ~ H I I I T ~ % I ~  RmP = o WI r p m a T w o m o r o  no- 
JIK M O ~ O  W m e c T H  K C n c T e M e  w@@epemwam~blX ypaB~emii c n e m e r o  
B m a :  I 

E s"a, yl = M Y  + f  Y A Y .  (1) 
or-I 

I 

M Y r, Y/n Y COCT3RT L13 KOMnOHeHT 

(0" a, v), = B:" % Y, , 
( 2 )  

(MY), = M,, Y/, , (Y.t .v)K = A*, 3% W . 
rae no no~~opmaumcrr a a T u H c x r a M  w e x c m  noapa 3 y ~ e ~ a e ~ c f i  C ~ ~ P O B ~ H L ~ ~  

OT I a0 N .  
I ' 

B P a d O T e  13/ I i O ~ a 3 a H 0 ,  q T 0  "3TH y p a B H e H H A  3 a M e m T e J l b H h l  CBO& 

yHklsepCaJlbHOCTbKI. ~ ~ ~ ~ c T B H T ~ J ~ ~ H o ,  B T U O ~  @pMe MOI'JJT 6 ~ ~ b  W e A C T a B -  

nem YpaBHeKafI KBX-ITOBO~~ EIJI~KT~O.I&EHWXLI n e w  ~ e m e -  or0 no- 
m I'eZi3e~depra a ~ O X ~ C T B O  myrm ( CM. TI?? $;ln B pa60TaY4, 5/K 
B u y  ( I )  rrpJmeaeHbl H e m m e i l m e  y p a ~  e T e o p m  o b a e m e m o r o  n m  B 

I cxanrrp~oP 3 J I e K T p O A K H W K e .  B pa60~  j6y 3TOT IIOJJXOA 6W p a C I Q O C T p a H e H  
I 

rn o6me S U (n) - o H s a p a a H T r w e  y p a B H e m  LULR ~ea6eneBki .x  

, B O W ~ U ~  B ~ K T O P H ~ M  noneii a CIGWQHHX nanefi Xmrca, B p a 6 0 ~ a X  %?:- 
I 



~a maBHeIm B TeOpm CyI-IepcLIMMeTpm Becca - 3ymm0 H K ~ J M ~ ~ O B O P H O ~ ~  

cynepcmmeTpm. 06wii 0 6 3 0 ~  ymmepcanbmu ~enmeibxh~ ypamiemd Qe- 
aoposa a a ~  B ~ m r e  /'/. B pa6o~e  /I0/ paaaa~  cnoco6 pemem n a m e -  
mti ( I) B cJIysae, Koraa oma na w~pm 8 m e,qmamaa. 

IIorcarirera, YTO n ypaBHem tdmma~~mu rmepno~epmoc~eii B e B m -  

AOBW B IICeBAOeBKJH.QOBHX lTpOCTPaHCTBaX lTpLIBOJlj3TCR K B W  ( I ) .  

if awe^ c ypaJ3HeHH.a 

nocrremee a3 ~ o ~ o p l m  npmr L > 0 aKsasarreHTHo ypiiBHem 
I 

z o o  
w = ( : . " "  0 0 0  ). ("'P?, 

' p =  0 0 0  

COCTOLIT 83 KOhUIOHeHT 

Cneaoaa~-~o, npnr ~CJIOBHM L > 0 cucTerily ypaB~emi2 ( 6 )  MOXHO 

3anacaTb B Bil~(0 ( I ) ,  IIOA~KiK, PTO KOMnOHeHTII (IU/I YJI, cToA6m 
y/l W pa8HH CJIeQWiQEM -TIlrMb[M 

(YA WI,  = o , tvln v),=o, / Y A ~ ~ = O ,  





0 0 0 0 1  0 0 o  0 o (29) 

p i = f :  0 0 0 0 0  :: j,, p 2 = f ; :  o o o o o  :$) ' 
; i o o o o  O d  0 0 0  
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a 8, a c~ + - -  a t z  = 0 , ( 5 3 )  as: I + L  2~ I + L  f 3 7  p 

X = s i n  Pemn $0 (65) 



- - 
a t z  --  a a t y  + - -  
a x  I-L + -- a~ I - L  a+ I-L tz = (68) 

P a c c ~ a T p l T B a F I  C T O J ~ ~ ~ U  (11) C KOMUOHeHTaMH (571, E 3  WPMYJI (68), (70) 
a (71) HaXOAI!iM, UTO B A M O M  clryvae N P d T p m a  A ~ O T H B O I I O J I O X H a  MaT- 

pme (59). 
K ~ K  6wo 3 a M e n e H o  B pado~e  /I6/, B -OM w e  (33) 

MOlneT 6 H ~ b  Cne- 06 =OM C B I 1 3 U a  C I IOTeWEUIOM $0 HB~IHHB&IO~ 

3JleKTpOCTaTlvclr  h p ~ a  A7,18/: 

ECJLB I I O T ~ ~ a J I  (P 3aBHCHT TOJL6KO OT PaCCTORHMR (601, TO KOM- 

IIOHeHTH (71) PaBHhI 



J 
( 85 )  

me E - K o H c T a m a .   OH^ m e e T  cmcn ameihoii ~ O T H O C T E  "3a~pa~o.1- 
H O ~ O "  3aP94a, C K O ~ B H T P Q O B H H O I ' O  H a  OCH P . I?3 (74) M (6'5) 
CIIelLY0T. UTO 

T a ~ o f i  noTeEnZHan q a  donbum p I I e p e x o m T  B norapa@m~ecmP. 
H T ~ K ,  erqe ommu 83 peruemii ypaBHeHkuI Qeaoposa ( I )  f i a m e T c R  

r n e c ~ a ~ o m o ~ e ~ ~ ~  c~ondeq (84).  B  TOM c~ondue c o d p a t f a  c s e x y a u a R  

E H @ 3 p m  0 3 a P H X e H H 0 ~  HZTB B 3JIeKTpOJ@lHaMEKe E o ~ H ~ :  KOMnOHeHTa 

v, l I p 0 n C T a W H 0 T  ~ J I ~ K T ~ o c T ~ T H Y ~ c &  IIOTeHUJIZiJI, KoMnOHeHTa 

- @lWQlK2 Harpama 3JIeKTpE¶eCKOrO DOJH, KOhlrrOHeHTH Yi , Yz IIpeA- 

CT~BJHEJT M e x T p a s e c q m  mayxum, a KoImoHeHTH Y+ , Yg - anewpa- 
¶eCKgro HarrpRareHHOCTb . 



!IOJLb3YRCb TeM, YTO PiIIIAIIMaJIbHaR nOBePWOCTb OCTaeTCR MEHEWUb- 

~ o i i  rrpu napaRnoJIbmx nepeHocax a .wm~aqwur,  wommecmti  ~m (89) 
( W  (90)) Mom0 J"lTpOCTUTh, IL3JIaI'aR KOHCTaATY M ( 0JT.E N ) 
pas1103 e x m u e ,  a K O H C T ~ T Y  Ze - wm. Boobrqe, rmeprcaTeHou ( T O  
ecTb m m m a n r , ~ ~ a ~  rmepnoBepmocTb, c m m e q m a r r  OTHOCHT~J~,HO HeKO-- 
TOPOP rEIIepMOCKOCTE P K JID60B rElTeplDlOCKOCTE, IIpClXOmeE ¶epe3 
HeKOTOpm npR~KyB L , n e p n ~ ~ N I p H '  K P ) B K -MepHOM eBWM- 
noBorv! npocTpaxcme s a n a c t ~ s a e ~ c ~  B cneqyeJ4eM momecrcoM ~ a e :  
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k ~ o x n n a  H .C. P2-89-566 
Ynn~epcanbnue ypaenenun Oe~oposa q reopnn crpyn YI ueu6pan 

n o ~ a a a ~ o ,   TO ypaenenne nnnnuanbnux rnnepnoeepxnoc~eh e eeKnuAoeon /nnn 
ncee~oee~nnaoeou /  npocrpancrne Homer 661rb 3anncano B enae ynnsepcanbnoro ua r -  
pnunoro ypaenennn Oeaopoea c racrnuun n p o n 3 e o ~ H u ~ n  nepeoro nopRaKa. Bpeuenu- 
noao6nue wnnnuanbnue noeepxnocrn s nceeAoeeKnuaosou npocrpancrme H n n ~ o e c ~ o r o  
onncueamr ceobanoe  asumenne PenRrneHcrcKnx crpyn n neu6pan; npocrpancreenno- 
noao6nue unnnuanbnue noeepxnocrn onucusamr norenunan B nennneknok 3 n e ~ r p o -  
CTaTnKe 6opna. B c ~  OHM RBnnDTCR MHHMUMH 06pasann MHHHManbHUX nomepxnocreh 
eeKnnaoea npocrpancrsa. Hahaenu c@epuuec~n cnunerpnqnue nnnnnanbnue noeepxno- 
CTH ecex rpex  rnnos: runepltarenona n m b k  pa3nepnocrn n e r o  unnuue o6paau - 
uupoean noeepxnocrb neu6panu H norenunan. T ~ K H M  06pa301-1, D ypaenennnx k a o p o -  
ea coaepmnrcn 6oraran nn@opua~(nm o unnnuanbnux noeepxnocrRx, o nennnehnok 
3 n e ~ r p o c r a r n ~ e  n o noeeaennn CTPYH n ueu6pan. 

Pa6ora eunonnena e Jla6oparopnn Raepnux npo6neu OHRH. 

npenpnnr 0 6 a e n ~ ~ e t c ~ o r o  io icnwyra wepnwx nccnenoemit .  Ay61ia 1989 

Shavokhlna N.S. P2-89-566 
Fedorov Un lve rsa l  Equat lons  I n  t h e  S t r l n g  and Membrane Theor ies  

I t  I s  shown t h a t  t he  equat lon  o f  mlnlmal hypersur face I n  t he  Euc l ldean 
( o r  pseudo-Eucl ldean) space can be wr I t t e n  as t h e  u n l v e r s a l  Fedorov matr  l x  
equa t l on  w i t h  f l r s t - o r d e r  p a r t i a l  d e r l v a t l v e s .  T l m e - l l k e  mlnlmal su r face  I n  
t he  pseudo-Eucl ldean Mlnkowskl space desc r l be  t h e  f r e e  mot lon  o f  r e l a t l v l s t l c  
s t r l n g s  and membranes, whereas space - l i ke  su r faces  desc r l be  t h e  p o t e n t l a l  I n  
t he  n o n l i n e a r  Born e i e c t r o s t a t l c s .  A l l  o f  them a r e  lmaglnary Images o f  m l n l -  
ma1 s u r f a c e  o f  t h e  Euc l idean space. S p h e r l c a l i y  symnet r lc  su r faces  a r e  found 
o f  a l l  t h e  t h r e e  types, t h e  hypercateno ld  o f  any d l m e n s l o n a l l t y  and I t s  
Imaginary lmages - t h e  w o r l d  su r face  o f  a membrane and a p o t e n t l a l .  The Fe- 
dorov  equat lons  p rov ide  a r i c h  l n f o r m a t l o n  on the  mlnlmal sur faces,  non l  1 -  
near e l e c t r o s t a t i c s  and the  behav lour  o f  s t r i n g s  and membranes. 

The i n v e s t i g a t i o n  has been performed a t  t he  Labora tory  o f  Nuclear 
Problems, JINR. 

Repr int  o f  the Joint Inrtitub for  Nuclear R e ~ a r c h .  Dubm 1989 


