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rne 

a UOCTORmrare 8 , d , b , y OOBepmeHHO IIPOE3B0Jl%HHnr. ~ 8 M E J t b T o H E ~  

(1) OXIECHBaeT OJiHOM0pHOe F e H + ?  n/ B ~ ~ E M o A ~ ~ c T B ~  W C T H I J  BO 

f l a 0  kfd= 0 T 8 I U l 0  C H C T W  BUe* saemeaa none U/ I )  . B WCTHOM c 
B H 0  paCCMOTP0Ht l  C a 3 e p e ~ O M  B KB~HToBoB M0XBJIHK0. & T ~ I ~ H ~ Y -  

e ~ o c ~ b  mccmeomx c m o T e w  Ca3epnema d m  noxa3eaa mm O ~ ~ C T B  H ~ C -  

KoJKbKO J I e T ,  lTpH¶eM OpaBHHTeJl%HO ~ H C T P O  dUlE EI&,XeHH RBRsHhle P e m e H l d B  

ypaslremtt mmxeann/4/. 

UOT0HwB-I Ia  &/I)- @YP(Z)/) , I I O ~ ~ 0 I Y ) C R  H 3  (2) W T e M  dec- 
K o H e w o m  c m r a  K o o p x m x i a r  n p ~  d -  0 , nomoe pacmoqeme K n a o o H s q -  

C K O ~  3-w d u o  K p o B e n e H o  A , I W ~ ~ ~ ~ / ,  noxa3mm. ¶ T o  q- 
XeI3Eff B BTOM O J I w B  M O W T  d ~ ~ b  OBBn0HH K MBTPRWOMY maBH0HEIID P E K K ~ ~ B  I 

H pemem mm ~ ~ ~ H ~ B O ~ H H X  naYa.ntIblX y c z o ~ ~ l t t .  BO~MORHH w n p 3 4 e C O h l  

paccemm, r r p w e M  s a a n e ~ ~ s l  a~epraPt x w o t l  ~3 Y ~ C T H I J  n p  2 4 * m  

cosnaxam~, T. e . pacoeme T ~ E B H ~ ~ ~ H O .  B a n a n o r x w o f t  KBFLHTOBO~~ 3aa9e 
I 
4 

(no CHX nop H H K ~ M  ~e pacctro~pemiott) BTO C O O T B ~ T O T B O B ~ J ~ O  dn O T C ~ T O T B ~ D  

TO e C T b  CHCTeMH Ca3ep l reKn;a  B I l O T e H 4 u a J I e  Mopca (no Cp-HeHIw C/I1/ 

W ~ B O ~ C T B ~  HeCKOJIbKO E13MeHeHH 0 6 0 3 ~ a ¶ e H H I I :  nOCTORHHBR v 4  B ypm- 
H e m  (36) ./IT/ 3 m e H e H a  xs r s (31, c - r r p o m B o a H o e  nonora- 
T e x b A O e  ¶ECJI0).  

MH CMOl?JIH H&TE D H H e  BHp8XBHEfi LUIII m C K P e T H O I Y )  C n e K T p a  l?-- 

TOHH8Ha H c @ ~ W ~ O B B T ~  YCJIOBEfl em CJl4eCTBOB8HKR. RCHO, ¶TO EMBBT- 
Cfl Farol l0 H H ~ ~ P H B ~  C I I e X T p ,  K o T O P H ~ ~ ,  n o - B W O W ,  COOTBeTCTBYeT 

paccemm des Ommo WOPHTM n o c T p o e m f l  B O ~ O B ~ I X  gym.# 
H e n p e p m H o m  cnempa H S - M a T p H m  H e  W~H.  

Ue.n-b~o namofl p a 6 o ~ ~  m e ~ c f l  mrccneno~ame wraccwecmx C E C T ~ M  

Caaeprrema BO BHemHeM none o n o T e w a J r o M  (3) ~1 c p a B H e m e  noay-qemmx 
P e 3 Y J I b T a T O B  C K B a H T O B O - M e X a H H q e C K m .  np6~c~aBJIeI-l ~ ~ 0 ~ 0 6  H a X O m e H E f l  

R ~ W X  pememil ~ e m H e f l m  ypa~emtt n B m e  fl ,  o c ~ o ~ a n w r f l  H a  H C I I O ~ ~ O -  

sama rrpencraBJIema nmca, pa-om $7. ~ a ~ g e w r  ycnoaa~ cynecs- 
~ o ~ a m f l  p m ~ o ~ e c m x  F/  - WCTHSH~IX ~ o ~ @ u r y p ~ ~ ~ ~ ~ i l , p a m ~ ~ t ~ e  xapame- 
PEICTHKE PaBHOBeCHHX COCTORHH~~,I .IX CPaBHKTeJIbHO llpOCTaFI CBFIBb C m C K p e T -  

HHM C n e K T p M  K B a H T O B M  CHCTeM H I I O J I O I e ~  HpK?f i  obodnreamx nOJIHH0- 

MOB Jareppa. jlo.o~asaHo ,¶TO B odnre~ caysae @ u m ~ ~ o e  mmeme ~e RBJIR~T- 

C R  IIePHOAE¶0CKPW. O ~ C ~ P ~ ~ ~ K I T C R  T-e HeKOTOpH0 rrpobew, ~pe6y-m~e 
nana~ehero  P a c C M o T p e m .  



rn JIBHOl-0 E H T 0 r p H p o B a l U U 3  JIBHllreHaJl 3 T O P 3 ,  O m m O ,  He- 

AOCTaTO¶HO, H H ~ O ~ X O ~ O  IIOCTpOHTb 0Q0 n e p 0 M e  T H n 8  "grne", 
~ O ~ P ~ C K .  COIQmeHHblX . B P B C O S I O T P e m O M p /  -0 - 0 ~  

~ a m e ~ r  donee II~OCTOB C I I O C O ~  pemem,  n o 3 ~ o m m f i  ~rpmecm y p a 8 H e m  

~ ~ m e m  K y p m H e m o  P H K K ~ ~ .  JJUI noremmarra (3) v e T o n  Wepa  ~e rrpa- 
BODT K uew, HO ~ @ & K T H B H ~ ~ M  O K ~ ~ ~ I B B ~ T C I I  , r p p t i  ~rpaen, ~ a n o m ~ m  
~ c n o a s o m m m i i  pmee rn P I H T ~ ~ ~ H ~ O B ~ A H R  CIICTM ~83epl1en.1ta . 

BHlIOJIHJleTCfi JIEUB B TOM C J r y n a e ,  K O r A 8  MBTPElJH t! H &L BM0II)T BEA (51, 
8 f - J&4al?OHWIbHaR M a T P H m :  

me, c o r n a c H o  (6 ) ,  (I3), 

f A - MaTpH,, 3pMTOECI  COIIp,eHH, /I . T ~ M  C,, 38,iJaPa 06 H H T e r -  

p~~0~amu-1 y-pypaemfl m m e m R  c H c T e M  C a 3 e p ~ 1 e ~ ~ a  B n o T e W m e  Mopca 
P e m e H a :  KOOPJ@HaTH PaCTMU 0IrpeAeJLRX)TCR B I l p a e H E W U  
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CpElBHHBWI (20) 11 ( 22 ) ,  J Ie rKO 38ElleTHTb, ¶TO B H 9 e T  4@) B TOU- 

K e  ? = J j  MOXeT ~ H T L  w ~ e t i ~ o f i  m m e f i  9,' J L H U ~ ~  B TOM cJrysae, xor- 
A a  A ~2,' . ~ o c J I ~  HeKOTOPHX i ' r p e 0 6 p a 3 0 ~ a m f i  IIOJIJ '¶EM AJLR B H ¶ e T a  W O C -  

T o e  B t r p m e m e :  

5 )  = f [ d ? z j ) f i P j ] - ~ " ~ $ -  uN -8fi#$23) 

L3 G j )  a (ly . ~o'fgj) - dJw - 7;SP1)= - I;) .  ( 24 ) 

O n e m o ,   TO p e i n e m e  r rpeAcTa.wmeT co6oP 0 6 0 6 4 e ~  IIOXHHOM JIa- 
reppa : 

p~ = Lh 2 J'c 2 ( t - ~ > + d .  (26) 

COFJI~CHO (27) ,  &JIfi CylqeCTBOB€HEH PaBHOBeCHHX K O H @ H T J " P ~ ~  H e 0 6 -  

X O m O ,  P T O ~ H  B C e  KOpHn L,(') 6- Be4eCTBeHHHMH E I I O J I O l R E I T e J I b H ~  . 
u3 TeOpHEZ XJIaCCHPeCKHX OpTOl?OHaJIbHHX IIOJIHHOMOB 113BeCTH0, ¶TO 3TO YC- 

nome B m o m e T c f i ,  ecw & > -1 - m u b  B  TOM cJIygae w m6om qe- 
J I O N  h > 0 (XTYHm f,'"'{i') 0 TOM)H8JIbHH C HBKOTOPHM BBCOM H a  HHTeP- P B a e  ( 0 ,  m ), H B c e  ~ o p m  C/ (2) n e x a T  BHYTPH 3 T O r 0  H H T e p B m a .  Ta- 
KI?M o6pa30~,  T O W  PElBHOBeCHH HaJIEfX ,D@HsaJrr?¶eClcuX CHCTeM CJlUeCTBYIOT 

TOJIbKO W E  YCJIOBKM 

B sawmeme ~ T O F O  p a a ~ e n a  o m e T m ,  PTO I p c T H e  a m m T H P e c m e  

B H P M e H U f i ,  H3BeCTHHe rn K O ~ ~ ~ H T O B  IIOWHOMOB ~ ~ ~ ~ ~ ~ , I I o ~ B o N w T  

J I e r K O  B H W C m T b  3Ha¶eHEIfi J W ~ H X  CHMMeTPH¶HHX OTHOCHTeJIbHO I IepeCTaHOBOK 

{2j_F IIOJIHHOMOB. B ¶aCTHOCTH,MOIRHO y ~ a 3 a ~ b  = H o e  sqaxeme ~ o o p -  
EHHaTH IJeHTpa MaCC CHCTeMH P B C T U  B PpaBOBeCKM: 



B ~ p a 3 m  ABOEHD cymy SO ~ e p e 3  4 II 4 . ~ o c T ~ I I ~ R  Tax ate, 
KaK M B I l P e m € ? M  pa3AeJIe, PaCCMOTPMM HHTeQaTI no nOCTaTO¶HO YAa- 

IIepeiiqe~ K s m c a e m x ,  WCTOT M~JIHX o c w i  ~ 6 m 3 ~  noJIoxem 

KBaJJIaTH RBIIRMTCR C O ~ C T B ~ ~  3HaPeHEIRMM M a T p u  

, npHneM 4 F;J - p e m e m  ypaBHemfi (17). B~om HJIR 
M B npemayaeM p a ~ e z e ,  napaMeTpH gi ;., e 9 p ; )  , rrpen- 

CTaBMM MaTpnw L) B @we 

Hecnomme, HO K P & H ~  IpOM03AXlle BHWCJIeHWI IIOKa3HBBA)T, ¶TO Q H  

YCJIOBKRx (18) MaTpElW (34) MOXeT 6 H ~ b  3arnlCaHa CJIenJWlQPvl o6pa30~:  

,CHI 
rAe AJ - KOOpJlJlHaTbI C O ~ C T B ~ H H ~ I X  BeKTOpOB MaTPHI&l , COOTBeT- 

CTBYIOI@TX C O ~ C T B ~ H H ~ I M  3HaPeHMRM ah , d _ ~ j , h  C d- . Y ~ ~ B H ~ H E ~ H  
(36) HaIIONMHWT no cB0efi C T p y K T n e  (181, EI AJrR HCCJIeAOBaHLIR HX pe- 

IUeHXfi Mom0 rrpHMeHHTb TOT ]Re rrpReM, ¶TO 6~ MCIIOJIb3OBaH AJrR YCTaHOB- 

nemR C M ~ M  pememE (18) c nowHoMam lareppa (26).  ~ ~ H H O ,  paccM0.r- 

PMM C Y M m  BLlHa 

~ a 3 ~ 1 o a e m e  Pu (?;tg B p a  no nerxo r p ~ e c ~ ~  c HCIIOWBO- 

B-eM naBHeHER (21) HJIR PU C K O E @ @ I ~ ~ H T ~ M H  (25) .  (25a). npme- 
neM p e 3 y m ~ a ~  BTMX ~ ~ C T H X  B H ¶ E c J I ~ H ~ ~ ~ :  



m e e ,  n o p m o K  nomca ~ ( ; L )  B T o w e  2 = o p a B e H  , a B T o p o e  

cnaramoe B ( 3 8 )  n - p e x c T a m m e T  c o d o f i  n o m H o M  c T e n e m  no n e p e M e a -  

H o g  2. - f  : 
J 

PaXTePHCTPrK PaBHOBeCHHX C O C T O K H H ~  CMCTeM C 8 3 e p J I e ~ ~ a  B n O T e W a J I e  

Mopca, K o T o p H e  o d ~ w o  H 3 ~ a R 1 T C R  B w r a c c ~ ~ e c ~ o i i  M e x a m x e .  J I e r ~ o  3me- 
T H T b ,  ¶TO YCJIOBHR. CylUeCTBOBBHEIR paBHOBeCMR (26) H KBBHTOBOIYI D C i C p e T -  

HOrO C n e K T p a  ( 1 6 )  C O A e W B T  O m Y M  T Y  lKe 3FiBMCIIMOCTb OT PHCJIa  Y a C T I l u  

N . 60JIe0 T O r 0 , i T p M  ~OWUIEIX 3 H a P e m X  KOHCTEiHTH B ~ W O A ~ ~ ~ C T B M R  9: 
~ . e .  7f c c i  , K s m T o B o e  ycnosae n e p e x o D T  B m a c c m e c K o e .  C ~ e p r a ~  
OCHOBHOM COCTORHMR KBBHTOBHX CEICTeM, H a f i 4 e H H a R  HaMH B/I1/. nOJIHH0- 

1 MM€UIbHO 3aBEICHT O T  A/ : 

n p I 3  3 >>f MH I I ' p H X O m  K CJIeAyKIlqeMy p E 3 j r J I b T a T y :  (45) B TOYHOCTM 

n e p e x o p L l T  B B K p a a L e m e  (33) JXR ruraccPrsec;:o.? ~ z z : - : o ~ e c ~ o i i  seeprza. 
 TOT @ K T  H e  HaXO.I&3T o d ' b ~ c ~ e m ~  B T e p l l H 2 - X  KBa5i l I i l I aCCHPeCKOrO ~ ? Z C J ~ -  

X e H E R ,  TBK HBK OH OTHOCHTCR K OCHOBHOMY, a H e  E N C O K O B O ~ ~ ~ ~ E A ~ K F ~ ~  COC- 

T O m R M  CMCTBMH. .60JIee T O M ,  nOi?HTKa E a ; ? ~ i <  Z B a T O E h l e  3Hel;TELH FXZK3JIe-  

X W X  C O C T O ~ B  C HCIIOJL630BL3HHeM KJIaCCHBeC?L:X 9 2 C T 3 T  M a r ; Y x  OCZ-!!!TF- 

m& B ~ J ~ E ~ E  P a B H O B e C H R  (44) H e  iTp0BOAET K yc2E'XJ' - COOTBeTC'TBXi n l ? k T  

MeCTO TOJlbKO JLWl OCHOBHOrO COCTOKKIW ( 4 5 ) .  & ~ M O X H O ,  eM T?PrEXE& Z e -  

ISHT B ~J@OKO C K ~ H T O B  CEMMeTpELEI EHTeI'pHpJ'eMLX CIlCTeM ( I - ? ) ,  T.C.EE;.IIE- 

meti C ~ ~ B H E T ~ H O  rrpoc~o nonysam T o w e  p e l ~ ~ ~ c ~  ypm~emj: PBWErX!C. 

~ ~ ~ A C T W ~ T C H  TE-Xe  B e C b M a  ~ ~ M U X B O E  ?lE;lC?€KTZBa IIOCTpG6E123 FLE<- 

TOBOIYI ITFOIIBraTOpa  $ ~ ? E ~ > I E H O B C K E ~ I  BHTeFpl!pOBE-I!?!! no T?GE???:ZIQ4 - 
?eUieHRe I ~ O A O ~ H O ~ ~  SaSZsjl n0l-a H3B0CTHO JXi% TJ" 0Zif;3a PhCT7.W E ECiEH- 

r - M a T p E W l  H 06%ejiJmd~h pe3JVllTaTH, 

pacb~e . 
II 
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Hnoseuuem B.H. P2-88- 180 
Knaccnrtec~ne c n c T e u  Casepnew l norenuwane Cbpca 

nouasano, UTO KnaccnrtecKan sawrta o aenvennn nponsnanbnoro rncna r a c m u  
na npnuoR c napnbw e s a ~ w o ~ s t l c r m ~ e w  l / r h 2 x p  naxoanwxcn B noTenunane Cbpca, 
mveT 6 Y ~ b  peuena n o c p a c T s w  ncnanbsoeannn npacTannennn Ilanca. Tor tna pe- 
uenne ypaenenntl Aenvennn ceo~yrrcn K wrtncnenno MaTpnunux 3KcnonenT. Hccne- 
Aoeam ycnoenn cyr(ecTwsanrtn TorteK paenoeecnn. KoopCyrna~u rtacTnu B nnx onpe- 
WnnoTcn HYSUIMH 0 6 0 & e n ~  nonnnmme nareppa, rTo n 0 3 8 ~ n e ~  n a b n  nenue 
BBpavennn w n  aneprnn paenoeecnoro COCTORHH~ n rtacToT Manux ocunnnnuntl e6nn- 
3n Hero. 3 ~ n  rtacToTu 8 o6qeu cnyrtae necon3~epn~u,  n WnnTnoe aenvenne Keasn- 
nepnomrtno. flpoeo~\nrcn cpaenenne c nonyrtennuvn panee pesynbraTaMn WR ~ H C -  

Kpernoro c n e ~ i p a  cooTeercTeywnx Keanroeux CncTeM. 

Pado~a sunonnena B na6oparopnn ~ e o p e ~ n r t e c ~ o t l  WSHKW OHRH: 

npenpm 06aenrolemoro mcnrryrr mepnnu u c c ~ e x o d .  Aybir 1988 

inozemtsev V. I. P2-88-180 
C lass ica l  Sutherland Systems I n  t h e  Horse P o t e n t i a l  

I t  I s  shown t h a t  the classical problem o f  motlon o f  an a r b l t r a  y num- 1 ber o f  particles along a s t r a i g h t  I lne w i t h  b inary  I n t e r a c t i o n  l f s h  x p la -  
ced under t h e  a c t i o n  o f r t h e  Horse p o t e n t l a l  can be solved by us ing  the  Lax 
representat ion.  Exact s o l u t l o n  o f  the  equations o f  motion I s  reduced t o  c a l -  
c u l a t i o n  o f  the m a t r l x  exponentials.  Existence conditions are  determined 
f o r  the p o i n t s  o f  equ l l l b r lum,  The coordinates o f  p a r t i c l e s  a t  those po ln ts  
a re  def ined by zeros o f  the general lzed Lqguerre polynomlqls, whlch a l lows  
us t o  f i n d  expl i c l t  expressions f o r  the e q u l l  ibr lum-state energy and frequ- 
enc ies o f  small o s c l l l a t l o n s  around equ l l l b r ium,  The frequencies a r e  gene- 
r a l l y  Incomnensurable, and f l n l t e  motlon I s  quasi -per lod lc .  Comparlson I s  
made w l t h  the r e s u l t s  obtained e a r l l e r  f o r  the  d i s c r e t e  spectrum o f  the  
correspond tng quantum systems. 

The i n v e s t i g a t i o n  has been performed a t  the Laboratory o f  Theoret ica l  
Physics, JINR, 

Reprint o f  the Joint Inatituta for Nuclear R d .  Dub- l W  


