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c perympmm n K B ~ ~ ~ ~ P E I O A M P ~ C K I I M M  Cy-qecTBym T m e  M XaoTuPecme 

peme~m. B a ~ o i i  CBRBE B O ~ H E K ~ ~ T  B O ~ P O C  o ~ ~ p o n m e m  m a c c ~ ~ e c ~ o f f  CTO- 

XaCTHIHOCTH / I -  , KBEUTOBOM YpOBHe M, B PaCTHOCTM, B CneKTpaX 

KB~HTOBU rammmosmxoB. ~ H C J I ~ H I I ~ I ~  pacgeTH xaoTrasecKom n o s e n e m  pe- 
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B mc~omiett pabo~e  accnenoBm caofic~aa cneKTpoB C3@ M <;EIH~-  
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JIH JWI C t I e K T p .  P ~ C C M O T ~ ~ H  lIp~CTefinul# npkIMep C ~w-FIH~apMaH~~LI~ TaMIZIIb- 

TOHE~HOM, fimmwJicn miyxnapmeTpasecm 0 6 0 6 q e ~ a e ~  mr-lirlrzl~~rcosc~oro 
raMlvraTosHma c A B ~  c T e n e m  C B O ~ O ~ ,  M M ~ J T ~ H O  pacnpenenemie a H e p  
reTwecrcHx yposaei B ~ ~ B M C ~ O C T H  OT napaMeTpoB. I I onyge~~m c ~ n s b  Mex- 
qy maccmecxm xaocoM u XapamepoM IIJIOTHOCTM pacnpenenesm ypostrea 
nomocTm cornacyeTca c obrqereope~usecmm B H B O ~ ~ M K .  

Co~epxame p a b o r ~  cnepymrqee: 
B paswne I A ~ H  ~pa~mrf4 0 6 3 0 ~  MeTona K B ~ H T O B ~ H ~  sop~a~ra so t  Q o p  

~ b l  E q ~ r c r @ - r ' y c ~ a ~ c ~ ~ a c  B pasnene 2 npervromma npoqeqypa cBeAeHnrrr 
maccxyecxora r a ~ m u r a ~ o s n a ~ a  R obobrqessoii H O ~ ~ ~ H O B  @owe B '%amp- 
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w. B pa3nene 5 noxynesa n p ~ b n m e ~ t r m  aHaxarnsecxm Q o ~ n a  AJUI 

CIIeHTpa aToro rawuIbTOHHaHa B PeTBePTOM nPM6JIEZB[eHkW K HO~MRJI~HO~~ @OF- 
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npeileJIeHHII Y P O B H ~ ~  K m T O B K X  [XrahmtTIbTOHHaHOB H POJIM PeI'ympW M XaW 

TwecKPrX maccnPecmx ~ p a e ~ ~ o p M  B aTHx pacnpenenesm. B wmTe 7E 
QlIR 3WHHOrO C W - ~ p M H T ~ 0 I ' 0  l?WTOHMaHa CTPOKTCR KpHTWeCKHe 

O ~ J I ~ C T E  nosepmocTu noc~omaoB raycco~cKol ~ p m n 3 m  u npocnearra~ae~cn 
b w s o c ~ b  ILJIOTHOCTH pacnpeneenem aHepreTusecKHx y p o ~ ~ e t  I(. amHepoa- 
CROW EI nyaccoHoBcKoryg pacnpenenem. Pasnen 7B c o n e p r  owcame 



pe30RILHCHare COOTHOrUeHHII T W a  fid4 + m d%= 0 , ( Yl, m # 1, 
TO P ~ ~ W I ~ T O H E I S L H  (I ~ e - 3 ~  n p m e c T u  K H O P M ~ ~ ~ H O ~ ?  @qye  E ~ p ~ r c @ a  113-3a 

n o m e H m  H y a e B m  3 ~ a M e H a a e n e i i  +I, J4 + ni d2 = O. ~ O ~ T O W  me- 
W e T  OTKa3aT5Cff  O T  YHiNTOXeHHR HeKOTO bIX WIeHOB B I ' W b T O H H ~ e  (I ), 

dP8/ H T O r H a  HOpManbRaR @OpMa yCJIOrPafIeTC , T.e. 6 y n e ~  C o n e p x a T b ,  ~ p o -  
Me Z~ = fi ( ~f t .(:I, erne . -He K O M ~ ~ W H  n e p e r r e H m x  T, u ype 

,&KR ZBJ'MepHofi CHCTeMH C pe30HaHCHHM YCJIOBIleM W 4  + ld2 = 0 
3TH K O M ~ H H ~  TaXOBbZ: E,qr- 3~ 9 2 4  B q,TL + f, 5 2 .  T a ~ p  P a C W p e H -  

HyB HOPMaJIbRYB) @oPQ' IIPHHETO H a 3 b l B a T b  @0PMOfi EHPKI'O@ J? ~ C T ~ B C O H ~  

(E.r. 1. 
H m u e  AOIIOJIHHTeJIbHHX W E H O B  B @ o p e  E.r, I I p H B O m T  K n o E m e H m  

P~BKCEIMOCTB T ~ M W I ~ T O ~ ~ ~  OT Y~JIOBHX n e p e M e H m x  'fy : 

B  TOM pa3aene ~ a ~ f a  M O J J B $ ~  n p o u e m p H  n p H B e z e m  r-TO- 

MOI'&H8MH raMWIbTOHHaEIa IIOBePXHOCTWIX KOJLJIeKTHBHHX K B W ~ ~ I I O J I ~ R H X  KO- 

nebatifl mpa nepepeftaeM K me- "nompmm" n e p e M e H m :  

1 (Q, - Q L + P ,  - ?&) P i =  1 



Ee K W T O B m H e  YCJIOlRHReTCR no C p a B H e H H B  C Hepe3OHaHCRarm C n y u a e M .  

Tax xau OAHO neiic~sne 1, , n o - n p e m e n l y ,  ~ o m o  a m e H H T a  Ha n, + +'j- , 
TO A B y M e P H a R  HCXO@IEis3 3 a a Y a  (6)  CBOAETCR npr? 3BJlaHHOM 3HaUeHHH n, 
K I I P o c T O ~ ~  OAtrOMepHOfi, KFENTOBaKHe K O T O P O ~ ~  MO". 0 BhmOJIHHTb C I I O M W H )  

~ e ~ o n a  EKE. T a ~ o n  r ry~b  npemoxe~ B p a 6 o ~ e  / 8'7 Ha npmepe cncrem 
Xe~o~a-Xeheca. /4 O /  

O T F U ~ ~ T ~ ,  UTO B p b O T a - r /  "-'4/ ~ p ~ l , H I I i I E U I b H O  Y J Q T U e H  MeTOA n O Q -  

s e H m  ~ H ~ P P ~ T W ~ C K E I X  c n e K T p o B  H BOJIHOBHX ~$y-it c ~ O M O W H )  H O P M ~ J I ~ -  
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M e w  n e p e M e n w u  x w n o ~ p ~ w  x o o p ~ a ~ a ~ ' ~ ~ ~ ' ~ ~ ~ ~  lla~ p a c c m T p s s a e -  

M O I ' C L H M  PBMIIJIbTOHBaRa IIOBePXHOCTIEiX K O J U I e K T H B W  KBWPYLtOJIbHbIX KO- 

p, = ; (Q, - Q,+?, - z) 



IIpHBeAeH X H O P M ~ J I ~ H O ~ ~  @ o p e  A 0  C T e I I e H E  a BKTWWTeJ5HO.  
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~ C T S  r B M K T I b T O H m  K > J J IIpEBeJWH K H O P M ~ J I ~ H O ~  QOpMe A 0  - 5 - i , T .e. yxe srmmem ( 5 (53) K a H O H ~ e c ~  npeodpaso- 
1 H H C X O ~   TO^ K ~ ~ ~ a a r e ~  vepes nocneme ( 5 -3) 

nepe~eswe, ~ o ~ o p ~ e  AU y z o d c ~ ~ a  O ~ O B ~ P B M  o m 5  ~ e p e a  Q , ,F . 
DM n p m e ~ e ~ m  -em K '(" K H O ~ ~ J L H O P  W ~ M B  npoa3se.q~ oue- 
pemoe w o H w e c K o e  n p e o d p a 3 0 ~ a ~ ~ ~ a  (8 ) 

e C T b  R o s a  m a m T ? H m i ,  P m e m  K o T o p o m  r GI= I< O) a- s H o p  

w n ~ o t  Qo e rn Z,..., ( 5 -I). Pa3nara~ (12) B p94 Tekropa 
ql) B 4 =; ur npxpimn~~m uem o ~ o ~ o f i  c T e n e H x .  DJIX scLmsn I= J 

M3 CpFlBHeHBR CJIaI'aeMHX CTeIIeHB = 5 f , 5 +2.. . CJIeQWl' @OF 

yyw rn s m c x e m  s J r e H o B  r a M K n a T o H n a x a  r'd' doaee B H c o m x  c T e n e -  

H e t i  j > 5 , K o T o p H e  eqe R e  npmeaem K HOPM~JI~HOMY BW: 

O n e p a T o p  I) m m e T c n  A H ~ T O H ~ J I ~ H H M  B "IIOJTHPH~~~" n e p e M e s w u t ,  a JE+ 

dolt ~ H O M  't - Q:' a2' (I,~' ?p . !, + tr+ W ,  ++?Ii - S dyne. C O ~ C T -  
BeHHHM BeKTOpOM. B~60p  r") = N"' OdecIIe¶JTBaeT nPHB0,QEMOCTb f ('1 
R ~ o p ~ a ~ n ~ o f i  cpopMe c o r n a c H o  onpenweam ( 3 ) .  Aarree, 3- f(5) E W(S) 

B m c m e M  n o m e m e  f v ~ e ~ ~ ~ m e l f  wem > s I I ~ ~ O ~ ~ ~ ~ O B ~ H H O ~ O  ' 
I 'aMUbTOHH€lHa r ( t l  T) , I IOBTOPM OIIKCaHHHe B U I e  3 T U  IIPKBefieHEIR 
K ~ o p ~ a n b f f o B  @ome no B;W;LHHO~O 11pa6~nmem. 

B CBII3FI C 6 0 J I b m ~ ~ .  O ~ B ~ M O M  BblYI/c.iIeH~fi IIPMMeHIWIEICb CHCTeMhI 8HW- 

T w e c W  IIOHCT~HOBOK T W a  R E D U C E .  



N 4, 1,,2,3... , L = f  N,? ( N - 2 ) )  ... I HW 0. 
O T M ~ T B M ,  ¶ T O  M O m O M t I 8 R  HOPMaJIbEIaR @OW B H m e T C R  ¶epe3 

nomym ar-teprm K M O M ~ H T  mmywca, K o T o p i e  n m  R B ~ H T O B ~ H E . H  xaparc- 
T e P H 3 Y I O T C f i  I'AaBHHh! H 0 f l H ~ a ~ l b E W b !  K B W O B -  WCIIahUf. 

M C J O J I ~ Z ~ R  o n p e n e n e H m  (19.1,  (20 ) A (71, saxom ~ e t f c ~ ~ m  onepa- 
T O ~ B  Q = ( ~ t ,  at) H ?= (3+, g r )  H a  dasnc I N L> 

npssear 
p" I Y L )  r ( V + \ ) ~ U L >  

O T M ~ T U M ,  Y T O  A n f l  r a M M n b T O H A a H a  H H B B P H B H T H Y X  O T H O C H T e J I b H O  r p y n n H  

C3p , K  K O T O P H M  O T H O C f l T C f l  H 3 B e C T H H f l  r a M H J l b T O H H a H  X e ~ o ~ a - T e f l n e c a  H  

~ B Y H J I b T O H M a H  K O n n e K T H B H Y X  K B a A p y n O A b H H X  ~ 0 n e b a H H f l  n O B e p X H O C T H  f l p p a ,  

C O C T O R H H R  INL> 6 Y A Y T  C O ~ C T B ~ H H H M H  B  4- M  ~ H ~ ~ H X ~ H H H .   TO 0 6 ~ ~ 0 f l T e J I b -  

C T B O  n 0 3 B O n f l e T  n O n y Y H T b  A n f l  H H X  n p O C T H e  a H a J I H T H Y e C K H e  $ J O ~ M ~ ~ H  A n f l  

a s e p r e ~ n v e c ~ n x  c n e K T p o B .  

4. r a u n n a ~ o ~ n a ~  K o n n e x T n B n n x  K s a x p y n o n b n u x  ~ o n . e b a ~ a f l  f l a p t i  

B c n c r e l a e  K o o p A n H a T ,  ocn ~ o ~ o p o f l  coenaaauanr c r n a s H v M n  ocaun R A  a 
n o e e p x ~ o c ~ a  R A p a  n ~ ~ K ~ ~ T O B Y X  n e p e u e ~ ~ u x  ~i ( = I , 2 , 3 )  m e e ~  B ~ A  /I!/ 

1 
R(r,t)= &(i+ CL ~ 4 .  

( 2 3 )  
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B nepevew~ux , nueeu S ~ ~ ~ ( ~ : + C I  H 5p3- 9:vk-$$ H ,  

C J l e A O B a T e n b H O ,  n O B e P X H O C T b  ~ o T ~ H U U ~ A ~ H O ~ ~  3 H e P r n H  K B a A P Y n O f l b H H X  ~ 0 n e b a -  
HUM R A P 8  MOXHO l l P e A C T a B Y I T b  B  B H A e  /Ib/ 

(25) 

O T M ~ T I I M ,  U T O  C3y - H H B a P H a H T H O C T b  n O T e H U H a A b H O A  @YHKUHH V C T a H O B H T -  

C R  O V ~ B H ~ O ~  B n o n f l p H Y x  K o o p m n a r a x  9, =pcoSf, =JSfi'nb: 
K O H K P e T H O C T H  0 I ' p a H H Y h ~ f l  R 3 Y V e H M e M  CJIeQ'DnleI 'O r a M U n b T O H H a H a :  

npnueu ero napanerpu yxoaneraopriur ycnoawo 4 '2 4 (6 , I O T O ~ O O  

0 6 e c n e Y n B a e T  CJ'nleCTBOBaHHe 0 H O r O  n O K B J I b H O r 0  MIIHHMYMa H a  ~ O B ~ P X H O C T H  

~ O T ~ H U H ~ A ~ H O ~ ~  ~ H ~ P ~ H H  /17,19? , 
Ans v n c n e H H o r o  p e r n e n x f l  y p a B H e H a s  Wpenn~repa c r a M n n b T o H n a H o u  (26) 

. kl IE> - E l f >  (27) 





BeHHhIMM B e K T O p M H  l?t3dHJBTOHBaHa. n03~0MJ' l y p M x O p a C R  nPOBO.JWTb AOnOJI- 

H u T e a H o  ~mdo ~ O H ~ J I H ~ ~  cpem aauerr.mmwfcx C O C T O R H ~ ~ ~ ,  m60 ac- 83 / s e T t l  no TeOpKH ~03IQ'UeHElif JJJi3 BWHCJleHKR 3 H e P r e T W e C K n X  CIIeKTPOA . 
TImaras B @ o p ~ y n e  (37 n a p a M e T p  c =O , m e e M  B t l p a x c e m e  AJLR c n e K T p a  

TahlKTIbTOHMaHa X ~ H O H ~ - X B ~ B C ~ ,  KOTOPO0 C O B I I W e T  C ( Z I O ~ M ~ J I O ~ ~ ,  IIOJIyVeH- 
/ "/, C TOWOCTbKl ZO IIOCTOELHHOTO C,U.BYITa. (no- HOE Z ~ T W I  M e T 0 P . W  

cnemee, nO-BMDLMOW, CBR3aHO C HeO,7W03HaWOCTbX) B t l 6 0 p a  cnocoba KBaH- 

T O B a H M  LR~~MIIJ I~TOHMM~).  

B T a d n ~ e  c p a B H ~ ~ a ~ m c f l  3 H e p r e T H u e c r m e  y p o ~ H M  %Ba3H, BWHCJIeH- 

H t l q  lT0 @ 0 W J I e  (371, C C O O T B e T C T B m  Be-= EKBaHT KBElHTOBOIY) 

I'aMEWIbTOHMaHa ( ~ ' . P ~ ~ M ~ ~ H o c T H  AI, A2, E T K n a  IIOJJvlaTPW PCiBHtl, COOT- 

BeTCTBeHHO, 560, 560, 495 H o b e c n e w m  H ~ O ~ X O ~  TOVHOCTb BblPEIC- 

n e H ~ l t t  AJLR n e p s h u t  250300 y p o ~ ~ e i .  I I a p m e ~ p  r a i i b T o m m i a  (26 1, um 

XElOTM4eCKOMJ' 6 ~ a  n O p m  K ~ K  BKIlHO M3 Tad-, KBa3EIKTlaCCM- 

n e C K a r r  @ 0 F r l y ~ a  (37) B O C ~ p O M 3 B O ~  C O O T B ~ T C T B ~  CIIeKTp (34) C OT- 

H O C M T ~ J I ~ H O ~ ~  n o r p e u r H o c T b D  0,09% B O ~ M C T M  a ~ e p r f i ,  me K n a c c x u e -  

c K o e  p a u x e H M e  p e r y m p H o .  

myrm, n o ~ a 3 a ~ e n e ~  TOPHOCTH, s e M  E , m m e T c R  P ~ ~ H O C T S  d E = 

= ( E ~ ~ ~ ~ - % L ~ ~ ~ )  IlO CpaBHeHHKl C E i l k H T  - 
' - 

EKLaZH (PHC. 1) . OTKJO- 

H e m e  3m¶e~H# 3~eprm1, I ) a c c w T a H m x  no @oprqne (37), OT ~ o s m x  3 ~ a -  
s e m i ,  c o c T a w m e T  a e m w  noprmrca npouesra OT cpemero p a c c T o m m  

M e w  cocemmm YPOBHRMI?. 

Ha pnc.2 n p e n c T a B J I e H a  p a 3 ~ 0 c ~ h  M e w  m a m o B o M e x a m u e c K u w l  ypoa- 
HRMX aH€!pI'Kll M BtlYMCJIeHHHMM no @ O ~ J I ~  (29) JJJi3 T ~ M K ~ ~ ~ T O H W ~ B  K W -  

p y n o a m x  ~ o n e d a H M t t  (a) H Xe~om-Xeiheca (6 1. 
K s a s m a c c n ~ e c K o e  np~dmxeme,  K ~ K  s m o  ~3 pnc.2, B O ~ ~ ~ C T H  

w e p r a ,  me K J r a c c a s e c K o e  m m t e m e  P e r y m p H o e  (E 4 EKp ) , xopomo BOC- 

n p o a 3 ~ o . m ~  KB~HTOB& cnemp. IIpa nepexone H . X . a o T ~ n e C K 0 8  obnac~n 
(E > p a 3 m ~ e  6trcTpO ~ a p a c ~ a e ~ .  3 ~ o  n a e ~  oc~o-e C¶MTaTb, ¶TO 

n p m e ~ e m e  ~ ~ a ~ m a c c a ~ e c ~ o r o  ~ e ~ o n a  ~ w a  5.4. rn n o ~ e s m  C ~ ~ K T -  

POB B ~ a K O t f  3 ~ e p r e ~ m e c ~ o f i  0 6 n a c T n  H e  06ocH0BaH0. 

A ~ m a  @ o p w m  (37) K ~ K  @mum, 3a~ncrneii OT w y x  n e p e M e H m X  

L, N, n o ~ a 3 m a e ~  T a m e ,  ¶TO meprim E (A/, L) H e  RBJLE~TCR M O H ~ O H H O  
0 

~ o a p a c ~ m e i l  (ZIymmefi N (npn @ E I X C E ~ O B ~ H H O I ~  L 1 W - r  ) r4 
M RaTIReTCR TaKOBOt np!d 5 4 . Y C J ~ O B M ~  W = 4, IIO--0MY A eT 

B s p m  r p ~ ~ q y  lyppweHiolOC~M  OM^ (37 ) , IIOCKOJIbw, COI?JI~CHJ~~$, 





OHO O T B e q a e T  r r o m e H m  m a c c m e c K o r a  xaoca, T o r A a  I C ~ K  npu W L  4 
K ~ ~ c c ~ N ~ c K ~  ~ E i M Z J E T O H H a H  (37) H M e e T  PeI'YJLRpHOe ABIwteHtIe.  TEWEM 06- 
P a 3 0 M ,  KBaHTOBEUIHe ~ W L T O H E I S W O B  AXfI AELHaMHYeCKI?X CIICTeM, MHTerPI I -  

pyemx B I u I a c c n s e c x o M  npefieze MeToAoM @ o p m  E.-I'., , m e T  H e m o x s e  

p e 3 y J I b T a T t r  PJLR CIIeKTPOB KBEUITOBHX CMCTeM. 

A.,@ui& pa3fie~1 I I o c B m e H  113y~1e~rn P e r y J I R p H o r o  M x a o T m e c K o r o  pe- 
RXMOB B KBaHTOBOiU Fi KXaCCEIYeCKOM CJIyYaRX LWLR ??EiMKlIbTOHLIaRa 

Upl3  C d  ~ ~ T O H H ~  (39) C O O T B e T C T B y e T  KTIaCCtIYeCKOMY I I p e A e J r y  K B a I T O -  

~ o n a e ~ o i i  T e o P m  p r a - ~ c a / 2 ~ ~ + ' .  Bamme aoppenmil M e w  oco6e~-  
H O C T M  I U I ~ C C E I ~ ~ C K O ~ ~  ~ H F l M E K H  M C T P Y K T Y P O ~ ~  KBFiHTOBOI'O 3HePFeTIIYeCKO-  

r o  C n e K T p a  M O T  d ~ ~ b  IIOJIYYeHH IIPM M C C J I e A O B a H ~  CTaTMCTMYeC 

lTOCJIeA0BaTeJIbHOCTFi y p 0 ~ H e f i .  no 3 ~ 3 ~  Y M C X ~ H H H ~  ~ ~ C Y ~ T H  yil%~'" 
EI T ~ O ~ ~ T ~ ~ C K E I ~  coo6paxe~m /(BR 25-27 M R  X a J T k R e C K I I X  B KnBCCHYeCKOM 

IIpefieJIe CHCTeM @ H O M ~ H  PaCTaJIWBFiHMH Y p O B H e a  RE!JIReTCR Y H l I B e p c ~ v I b H t r M  

CBO~CTBOM.  TO O ~ H ~ Z I ~ ~ T ,  YTO ~ Y W H R  pacrrpezezewm p a c c T o m H B  M e w  

COCeJJJrIlMEi YPOBHflMH CTPeMKTCR K HYJIIO Qil CTPeM7IeHHM K RYJIX) PaCCTORHMB 

M e w  YPOBHHMX. B.TO ]Re B p e m  m i f i  C x T e M ,  Y ~ H  J J J ~ H ~ M M K ~  B m a c c m e c K o M  

n p e A e J I e  W r y J L R p H a ,  X a p a K T e p H a  I U I a C T e p i l 3 W H  ( C T ~ T M C T M Y ~ C K ~ R  TeHAeH-  

rJElR K c~J IMR(~HKx) )  y p 0 ~ H e f i .  3 ~ y  l V I I O T e 3 y  MHOrAa/22/ Ha3HB- r M n O ~ e 3 0 f f  

06 YHHBePCaJIbHOM X a p a K T e P e  I ~ I ~ K T Y ~ ~ M W  3 H e p r e T I i u e C K M X  ClIeKTpOB. 

Cpem CMCTeM, YbM ClTeKTPtr ~ W M  IIJJDeprHyTU AeTaJ'IbHOMy PMCJIeHHO- 

MY aHaJIH3Y,  U e H T p U t b H O e  MeCTO 3aHMMaKST ABYMePHLIe 6 m ~ a p m  KaK MHTer-  

P M p y e m e  ( K P Y ~ O B O ~ ~  6 m E I a p f i ) .  T ~ K  M H e n H T e r p M p y e P m e  ( 6 m a p ~  CHH~ZR,  
6 - a ~ ~  T E I I a  CTWOH). B IIOJIHOM COOTBeTCTDMH C rMIIOTe30f i  06 YHkLBep- 

c a r r b ~ o ~  X a p a K T e p e  @ I Y K T Y ~ Y ~ I W  3 ~ e p r e ~ r n e c m x  C r r e K T p o B  $ y m ~  pacrrpe- 
AeJIeHHR LWLR H H T ~ ~ ? P H P Y ~ M O ~ ~  CMCTeMH - KPYI'OBOI'O 6 m a p m  - n p e K p l C H 0  

a n n P o K c ~ p y e T c R  r r y a c c o H o B c m  p a c n p e n e n e r r w e M :  



EI ~ e J r , n e ~ ~ b d i  POCT ,DJtC~ePCkU~, ~ ~ ~ C J I O B J T ~ H H H ~ ~  XeCTKOCTbHl COOTBeTCTByICI[Iel?O 

CneKTc.rpa. Bce CTaTMCTH¶eCKIle XS.pi3KTepHCTKKH C n e K T p a  B 3TOM CJIyYae 

I IpaKTINeCKll  COBIIaAaxYr D XapEiICTepECTKMhUf r a y C C O B O r 0  OpTOrOHarrbHOrO 

a ~ c a ~ 6 m  cmsatrw: ~ T P H Q .  

B OTZFLRe OT ~ ~ U H ~ P ~ O B ,  rae XS.pEiICTep A B m e H a R  H e  3aBHCHT oT 

a H e p m H ,  ~ W b T O H O B H  CHCTeMH o6uero IIOJlOXEHW RavI lc r rCR CHCTehlaME 

c p a 3 n e ~ u m ~ m c ~  @ ~ O B ~ I M  ~ P O C T P ~ H C T B O M ,  X o T o p o e  c o a e p T  KILK O ~ J I ~ C T H ,  

B KOTOPHX m m t e H H e  m e T c R  x a o T H n e c m ,  T ~ K  H OCTPOBKEI YCTOMPEBOCTH. 
O T H O C H T ~ J I ~ H ~ H  HOJIII -08 KOMIIOIEHTH 3aBHCHT OT ~ H ~ P T K K .  &R 3 T 0  06- 
CTORTeJIbCTaO OTP-eTCR H a  CTaTECTHWCKHX C B O ~ ~ C T B U  C R ~ K T ~ ~ ?  $27*28/ 

C ECIIUb30BBtLBBM KBB3KMaCCHPOCKEX BpJ?JWOHTOB IIOKB3BB0, ¶TO 
P a c n p e a e n e H H e  pacc~omxti M e w  cocemm y p o ~ m m  n p e a c T a m e T  m 
T m o l  c H c ~ e h m r  H e s = H c w  c y r r e p n o 3 ~ q ~ n o  n y a c c o H o B c x o r o  p a c n p e n e x e H a A  

c O T H o c w r e f i m  ~ e c m p  , onpeaemem a a n e f i  @asosoro I IPOCT~~HCTBIL  

c PeryJmPHbIM HBHmeHHeM H P a c n p e a e n e H a A  Bm~epa c O T H O C H T e J I b m  Be- 

COM = - , O n p e a e J w e M t h n  ameB & ~ O B O ~ O  n p o c T p m c T B a  c Xilo- 

T w e C K K M  D E E H M e M  

JJM m e p n w H  nepeioga OT n y a c c o H o s c K o m  K m m e p o B c K o q y  
pacnpenenem 6w npemaareH H p a  ~ p y r n x  @ o p ~ y ~ r .  Kas noxa3~~a .m  
M H o m w c n e H m e  p a c Y e T H  Q y m a  pacnpeaeaem p a c c T o m k d l  M e w  cocea- 
HEW YPOBHRMM uenoro pma IGW M o a e J I b m x ,  T ~ K  EI p e a J r b a b I x  @~swecmx 
CMCTeM, B IIPeAeJIbHlfX CJIJ'YaRx (p d , F d ) XOpOmO ~ O K C ~ P y D T C R  

wbo n y a c c o H o B c K m ,  w60 B n r H e p o ~ c m w  pacnpeaenemmm, a n e p e x o m  
O ~ C T ~  LIOCTaTO¶HO XOpOLUO BOCnpOH3BOmTCR k ! H T e p n ~ M O H ~  @mm- 
MEI, haJIoIX¶HHe p e 3 y J I b T a T H  IIOJIyYeHH H J!JIJI C n e K T p O B  K B a 3 I f Z H e D r a  OD- 

B. ~ ~ T o H H ~  (39 ) 0 d m e T  C M e T P E e a  U C K ~ ~ T H O ~  FPpIRl G,, , 
C O C T O . J ~ . Q ~ ~  H 3  IIOBOPOTOB H a  90' H 0~paJKeHIIdk.  n o ~ e H J p W h H a J 3  @HIC@XH, 06- 

~ a n o E  cme~paef i ,  B H ~ ~ ~ ~ T C R  TWO sepes K O M ~ E ~ U ~ ~ E  X ~ Y ~  
H A'+ 3' , HHBapHaHTHHe OTHOCHT&EbHO ChV -11peo6pa3o~a1m. ECJIE 

r o  mumeme m m e T c R  ~ r n f ~ h l ~  n p ~  JWSKX ~ e p r m x . ' ~  a ~ o a  O U ~ C T E  na- 
P a M e T p O B  IIOBepXHOCTh lTOTt?.emllLaJraHOa a H e p F E E  ( 1 . 1  0 a 0 T  e.4EHCTBeH- 
HhIM MEII33lMyMOM IIPE T-3 = 0. b K  E3BeCTH@%, B WW CJIpae 

JJJUX o n p e a e n e H m  ~ P H ~ ~ s e c ~ o t i  aaeprm n e p e x o A a  OT P e r y J u r p H o r o  ABHlKeHW 

K XaOTENeCKOMY M o m 0  BOCnOJLb30BaTbCR KPHTepHeM 0 T p K U a ~ e J I b H 0 8  KPHBH3- 

REI, O M P ~ C R  H a  m e m i l  c ~ e H a p ~  B03HMKHOBeHEISI X a O C a  B CTPOI'O 

aeTephQlHHpo~EiH~o% CHCTeMe. I IpK HK3KklX 3 H e P r H R X  JIJ3HXeHHe B ~ J L E ~ ~ K  MMHH- 

MYMOB I l O T e ~ m 0 8  BHePTlfM, rae r a y C C O B a  KPHBH3Ha m3 3aBeAOMO IIOJIO- 

m I T e J I b H a ,  HOCHT n e p ~ o m n e c m  m K s a s H n e p ~ o i a f s e c m i i  xapamep H owe- 
JIeHO OT 0 6 J I a c T B  HeyCTOEPLIBOCTB JII6HHeW H Y J I ~ B o ~  KPHBB3KH. E p H  IIOBHIUB- 

H m  3 H e P r H H  YaCTI44a  HeKOTOPOe B P e m  6 y n e T  IIPOBO,UETb B O ~ J I ~ C T H  OTPKUB- 

T e J I b H 0 8  KPHBH3HH m3, lTepBOKa!El.JIbHO 6m3me TpaeKTOPEU? 3KClTOHeH- 

u E I J I 5 H O  p a 3 6 e r m c ~ ,  YTO B KOHeUHOM C W T e  H a  ~ ~ T I ~ U K X  BPeMeX8-X ApraBO- 

,UlT K TaKOMY L(BEYKeHEMI, KOTOPOe HMHTHPYeT CJIY¶afiHoe. C O ~ J B C H O  TaKOMY 

cgeaapm nepexqqa K xaocy K p n T n n e c K a R  B H e p r m  c o s n a m e T  c m m m -  
HOB a~eprne8 H a  J I E H ~  n p e ~ o j i  KpEBX3Hbl: 

UlX u " - u:; - 11 ( K = o ~  K = Eur - jy- 

B IIpOCTpaHCTBe n a p a M e T p O B ,  K 3 0 6 p a K e ~ H o M  H a  p H c . 3 ,  B CeKTOpaX 

H IU r a y c c o B a  K P H B H ~ H ~  IUI3 n o n o n u r T e n H a ,  B T O  spem K ~ K  B c e K T o p a x  

1 H IY HMeKYPCR KaK O~JI~CTJI ~ o J I O ~ T ~ J I ~ H O ~  KPHBH3HH (IIPH HH3KklX 38ep- 
r ~ ) ,  T a K  H O T P ~ ~ T ~ J E H O ~ ~  ~ ~ ~ C C O B O E  lCPHBH3HFJ ( C M . P H C . ~  1. ~ e ~ ~ ,  
 TO rpmmeM o 6 n a c ~ ~  c n o n o m ~ e m ~ o E  rayccosoil KPKBHBHO~~ RBTLRMTCR 

npmme b= c H 0=-+, ~a ICOTOPHX (w H HB n p m o f i  4 =O r w b -  

TOHHCLH (39) RBJLFIeTCR H H T e l ? p H p y ~ ~ .  0,  ,JlOAOJIHHTeJIbHllre 

MHTel?p€lJI!d ,UBHXeHKR B 3THX CJIYYaRX m e H ) T  BMP, 

1- xf!,-yf, 1 4 =  0, g = - c / ~ )  



PMC 3. npO@kSJIE n0~eHrZHaJIbHOfi  pr/HKL@iu U (x,  = 0 i 6, c B IIpCK2TpilHCTBe 

napme~pon ( 8,  c ). ~ ~ p m  0 6 0 3 ~ a ¶ a w f i , .  PTO IIII~ (I m e e ~  06- 
J I a C T H  O T ~ ~ T ~ J I A H O ~ ~  KpHBE3Xki. E~KBH a , , c H d B K p y l l a c a x  YIca- 

?iHBm, COOTBeTCTBeHHO, TOPKH B I IPOCTpaHCTBe n a p M e l 1 P O B  ( d = t r  
C-Q 1, ( 6 = ! , ~ 5 J + ) ,  ( 6 = z , ~ = f )  EI ( 6 - 4 ,  c = O  1, B 

KOTOPHX I I P O L ~ ~ B O ~ H C ~  P H c n e H m e  p a c n e T n  c enesa  llynyayrcape u c T a -  

' TECTEVeCKHe X a P a K T e P E C T H K H  K B W T O B U  C n e K T p O B  ~ a M a r r b T O H E i H a  (39). 

I IyF iHKape ,  nOCTpOeHHHX C nOMO4bK) VMCJIeHHOI'O P e m e H H H  y p Z i B H e H M  ~ B l u K e -  

HKR. B c e K T o p e  II, r A e  o T p m a T e J I b H a R  K ~ M B M ~ H ~ ,  R a r r m o 4 a R c a  M C T O U H ~ O M  

J I o K a J I b H 0 3  H ~ ~ c T o ~ ~ ' I M B O C T E I ,  OTCYTCTBYeT, B C e V e H l U U  IIyELHKape IIpM CKOJIb 

yromo sncomx a ~ e p r m ,  ~ o c ~ y n ~ b l x  m c a e H H o t q  3 ~ c n e p m e ~ ~ y ,  ~abmfia- 
e T c R  p e r y m p H o e  A s m e H n e ,  

B. I I e p e f t n e ~  T e n e p b  K M c c J I e n o B a H m  C T a T u c T n x e c m x  CBOWCTB c n e K T p a  

~ a M I I J I b T O H U i l H a  (39 1. fi 3 T O r 0  n P I l  @MKCHPOB~HHOM H a d o p e  I I a p a M e T p O B  

H ~ o ~ x o I I , E M O  PeUEfTb YpaBHeHLle U p e l W K C e p a  

I4 lV> = El'+'>. (48) 

BOJIHOBYK) @yHKIWO > 6 y A e M  H C K a T b  B BLlAe pa3J IOXeHHH no baamy 
I , ,  n o n ~ o r o  r m b e p ~ o s a  n p o c T p a i i c r e a  &' - L' : 

lq> = 1 C M L ~  lW~ j> ,  (49 ) 

rfie 

INL-j) = $ (INL)+~I I / , - L ) )  



K p o ~ e  Y J g l W e H W  CTaTMCTMKIi, y s e T  CHMMeTPHa F ~ T O H ~ a  ( 3 9 )  

m e e T  n p m q . u m a m H o e  s ~ a q e ~ ~ e  p,m n o c a e ~ y i o ~ e r o  c T a T H c T M n e c K o r a  am- 
3a a ~ e p r e ~ n q e c ~ o r o  cnempa, C B R ~ ~ H O ~ O  c ero n o r c a a B b h d l l  C B O ~ ~ C T B ~ M E  

( ~ . e .  O T m o H e H H e M  B pacnpeaexem y p o ~ ~ e f i  OT cpemm s ~ a n e m t k ) .  O y m -  

m~ P a c n p e ~ e n e H m  pacc~orn&i M~PJIY y p o ~ ~ m m  K ~ J C  noKaJLbHaR xapaJCTeprac-  

T H K a  C n e K T p a  B e C b M a  WBCTBEITeJIbHa K C B O ~ ~ C T B ~ M  ItOTeHI@BTIa. AOCT~TOPHO,  
HaI lpHhlep ,  B -THOM 6umiapae C J r e r K a  I43OI'HyTb O m  H 3  C T ~ H O K , ¶ T O ~ H  

poik-ca QHKKHM pacnpezenenm M e w  Y P O B H ~ ,  XOTFI wcno COCTOJIH& 

M3MeHReTCR He3HBWTeJIbHO.  

M3'yYeHKR CTaTMCTElYeCKIlX CBOECTB C H 8 K T P a  H ~ O ~ X D ~ O :  BO-nep- 

BHX, EIMeTb AOCTaTOYHO 60.7moe YHCJIO Y p 0 B R e f i  B H H T e p B a J I e ,  06ecnes~saro- 
QeM nOCTORHCTB0 CpeAHeI'O PaCCTORHlYr Melftqy YPOBKAMH; BO-BTOPHX, YMeTb 

E W ~ H T @ E I L I H ~ O B ~ T ~  K B m T o B b l e  wcm p a c c M a T p m a e M o B  n o c n e a o s a T e a H o c T M  

ypoaaeff. ~ U ~ K T  ~ u ~ a c ~ e p ~ a ~  (pacnpe~eneme Q a c c o a a )  rn @@KT 

P a c T m a H m  (pacnpenene~ue B ~ r ~ e p a )  M O W  6 a ~ b  n o q V e m  TOJ&KO &m 
l IOCZeAOBaTeJbHOCTH C O C T O R H ~  -Or0 H 3  lI&P He~PklBO,L@MHX IIOJIJIPOCT- 

~ ~ H C T B ,  n e p e g E l c J I e H Z W t  B (51 1. U O ~ T O M Y  3 ~ e p r e ~ n ~ e - e  Q n e K T p H ,  IIOCT- 

P W H H b l e  C nOMOUbl0 O T ~ ~ J I ~ H H X  ~JIOKOB <A"L) ' IH.~ I NLJ >, COOT- 

BeTCTByUi! ItOCJIeAOBaTeJIbHOCTJibl C  pa^^ K-TOB- ¶HCJlahlE CyIIep-  

0~60pa. C J E H O B ~ T ~ J I ~ H O ,  C T ~ T E C T H ¶ ~ C K E ~ ~  aHaJIHB ~ 0 6 ~ 0 ~ 0  I I p O B O m b  &JM 

-0s W C T R  XIOJIHOI'O C n e K T p a  B OTAeJIbHOCTH. OTM~THM, YTO C n e K T p ,  no- 
J r y n e H m i t  ~ P O C T H M  Y n o p m o U e H n e M  no a ~ e p r m  y p o ~ ~ e l t  nomiof4 MTPW 

< N ' L ' ~ ' I H I N L ~  >, CoOTBeTCTByeT I I e p e ~ e r u a H H ~ f !  l lOCJIeAOBaTef iHOC-  

TH,  T e e .  lTOCJIeAOBaTeJIbHOCTH, BKTM)%UQefi YPOBHE E 3  Pa3JIHPRhlX CeKTOpOB 

HOB 3aBHCKMOCTH OT AXHaMH¶eCKEIX XaPaICTePHCTHK CMCTeMhl. 

Ha p~c .5  n p e a c T a B n e m  c e v e H a R  D y a H K a p e  H c T a T H c T w e c m e  xapame- 
PECTHKH cnempa: sorap- c X , y m  pacnpeaenem p a c c T a R H a  M e w  co- 
cemmm YPOBW H mcnepcm rn P e T H p e x  H a 6 o p o B  n a p m e T p o B ,  OTMeseH- 

HHX H a  prac.2 6 y m w  a , b , c , d . Hccaeao~ame c n e K T p a  r rpo~omocb  
o ~ J B c T H  H I IpE T e X  X0 H H ~ ~ O P ~ X  I t a p a M e T p O B ,  PTO 

D ~ l r e ~ E e ,  OlTHCnBaeMOt? raMEJI%TOHEaHoM (39) &KH AByX n e p B H X  ~a60-  
P O B  M p a M e T p O B  ( b = f / b , C = 2 / 3  H ds4h, C =  4/3 J"Xe OTMePaJIOCb, 

n p E  BCeX a H e p r H R l r  KWLReTCff pC?I"yJUQH!zLM, ¶TO HJIJIQCTpE~eTCff COOTBeT- 

c ~ ~ y ~ c n l a ~ a  c e q e H m  Kyamape. H a n m ,  YTO B n e p B o M  caynae MH m e e M  

A e n o  c llII3, y K O T O P O ~ ~  r a y c c o B a  K ~ E B E ~ E ~  ~cmqy n o J I m T e a H a ,  a BO 

BTOPOM cwnae c ~ o w o  m e r p ~ p y e ~ b l ~  m a w .  ~'~MKZLTOKEUI (39 c 

PHC .5. Ceseam W m p e  (KOJIOHK~ 1 1 pm K l r a c c a s e c K o r o  ~ M Z T L b T O H E i H a  

(39 ); norap- @ y ~ ~ u p ~ i i  p a c n p e A e J I e H m  pacc~omM M e w  cocea- 
H W  YpOBHRMEl 3 H e P I ' a  (KOJIOHK~ 2 ) C COOTBeTCTBYMU1EIM9. AFfCnep- 

CMIIMIl (XOJIOHK~ 3) PJIII K B a T O B O F Q  aHaJIOLa TaMMJIbTOHllma (39). 
~ m o d a ~  n p m a  JEWHA ~306paxa.e~ @ y ~ w r n  p a c n p e a e n e H m  nyac- 
c o H a  (40). u r ~ p ~ x o s a ~  J ~ H K R  - G ~ H I E ~ E I I O  p a c n p e A e n e H m  Bar~epa  (4 1 ) . 
% I c J I ~ H H H ~  P a C W T H  npOBOJWlHCb PJla I I a p a M e T p O B  m3 (39) , KOTOpHe 

OAHHaKOBa B =On 113 CTpOK a , b , C fl  d H C O O T B e T C T B m  Ha-  

6 o p  n a p m e T p o B ,  o T M e s e H m x  T e w  xe d p ~ a ~ t ~ ,  HO B KPYIKK~X 

H a  p~c.3.  



n a p A e ~ P a m  ( d = q2. c = + H 6 =$ . c , 0 1. np. no~oprx  m3 m e e r  
06nac~H 0~p~aTeJIhHOfi rayCC0BOfi KPEIBM3HU IIPH 3HePTHFIX E >fLp= 
( K 4  ) , n0poaae.r xaoTrnecxoe mxeHne,   TO mcTpnpyeTcfi ceuemmm 
Qamape  Ha p~c.5. 

Ha  TOM pncyme BO B T O P O ~  Kaaomce npmenem norap@m @ymm 
pacnpeneneHm A J ~ I  y x a 3 a ~ m x  s m e  neTapex aadopo~ napaMeTpoB. .4m A ~ H -  

xeHm, perympHoro B waccmuecnoM npenene, ~YHKIPIR pacnpeneJreHm B 

T ~ K O ~  m e  npencTaBlIReT n p w m  JKEHHH) (norap* pacnpe,qeJIeHm Qacco- 
Ha). Bo Bcex seTapex cnyvam  ax rn Q~HXZSYIEI  pacnpeneaeHm PC% 1 
T ~ K  II ZW~R mcnepcm HachmmeTcff xopomee cormcne c rmore308 06 YHK- 

Bepc-aoM xapaKTepe cplryx~ya.Wi aHepreTwecm cnexTpoB. Q)~HNJTM pac- 
npeneneHm p(2) B Bme T E I C T O ~ P ~ M M ~ ~ .  (pnc.6 ) T ~ K W ~  ABUOHCTP~~P~YIDT XO- 

pouee cornacHe co cTaTHc~wecKoit TeopHeB. 

B nocnenosaTeJIbHocrm y p o ~ ~ e f t ,  omeuampm ~ w o l y  HenpmomoMy 
npencTaBJreHm mcKpeTHot r p m  cmmeTpaa Cqr , npocnemsaeTcK XB- 

X O P P e W  M e w  XapaKTepoM ~aCCH¶eCKOI'O ABHXeHaR CTaTJiCTHue- 
C K ~  C B O # C T B ~  cneKTpa. B n p e a e n m  clryna~x perympaoro ~ l u r  n o -  
Tasecxoro mme~m @y~mr,m pacnpeneneHm Memy c o c e m m  YPOBHRMU 

xopwo annpoxcmmpyeTca cooTseTcTByuqmm yHmepcarrama pacrrpenene- 
HLIRMH ( ~ Y ~ C C O H O B C W L ~ ~  RRH BHTH~POBCKHM). &lyTJShlH C J I O B W ,  Her He06- 
XomocTn B B O ~ T ~  nonommeaqm xapaxTepHcTmy 
n e n e m  pCr) , noao6KyM TOR, KOTOP~R d h m  npemoxeaa B p a 6 0 ~ e  . 

pe3yJIbTaT~ aHa.JIE3a CneKTpOB Caw -LLHBaPWTHHX ~&f&?LbTOHH~OB,IIO- 

~ r y u e ~ m e  M ~ T O A U M  0 6 0 6 u e ~ ~ o #  @opw h ; A P ~ r ~ - I ' y c ~ a ~ c o ~ a ,  I I O K ~ ~ H B ~ ~  

n p m e ~ w n a c ~ a  ~ c ~ a s m a c c a s e c ~ ~ x  MeToaoB rn o m c a ~ m  cnexTpa B o m c ~ k i ,  
m e  npeBawpyeT perympnoe maccmecxoe mnmHae. B m e  cnyuaea, on- 
H ~ K O ,  MOWO p a c n p o c ~ p a ~ m b  (xsasa )wraccmecx~e m ~ o m  - o m c m  
K B W T O B O I D  CIIeXTPEl 11 H a  06-CTB C XZiOTHIeCKPIM K7IaCCBPeCK~ ABRXeHEeM. 
.~IJLU a ~ o f i  rlem B AByMepm M o a e N I x , o n a c m  reone3mecmtl noToK 
Ha nOBepXHOCTH OTPHUaTellhH KP BSKH, BmCIIIM)T CneKTp KRBCCM- 

nec- nepaomnecux - 5 T n  ¶pee3 Hem BKp- xwToa& 
cnemp . 
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60no~nn  a.n. H AP. P4-89-590 
~ ~ O R M ~ H H R  CTOXaCTHrHOCTH B CneKTPaX HeKOTOPUX 
ranunbTonosblx cncTem c A H C K P ~ T H O ~  C H M M ~ T P H ~ ~  

~PHBOAHTCR K P ~ T K H ~  0 6 9 0 ~  H ABBTCR  HOW^ BapHaHT KBaHTOBaHHII KJlaCCHlleCKOrO 
ramnnbTonnana c CgV ~ c ~ p e r n o i r  cnmrce~pnel npn nomoqu n o p m ~ b ~ o R  @PW 6 n p ~ r o -  
@a-ryc~ascona. l lo~asano,  r r o  ncnonbsoeanne "nonapnux" nepemennux ~ e A c ~ w a  - 
y ron  ynpoqaeT BHA nopmanbnoA @PUU H AaeT ~ ~ O C T O ~  peqenT ee KBanToSanna. nony- 
rena npn6nnwen~aa anannTnrecKan Copmyna ann cneKTpa raunnbTonnana, onncueanqe- 
r o  KomeKTnBnue KBaApynonbnue noBepxnocTnue K O ~ ~ ~ ~ H H I I  a w a .  Ona xopoluo eocnpo- 
HSBOAHT K B ~ H T O B U ~  cneKTp B 0 6 n a c ~ n  3neprnR c perynapnum KnaccurecKnm ABnwenn- 
em BnnoTb AO rpannqu 0 6 n a c ~ n  c cnnbno p a ~ w ~ u m  Knaccnrecmm xaocom. I lpoee~eno 
Tawe KnaccurecKoe H KBanToBoe nccneAosanne raunnbTonnana, o 6 n a ~ a w e r o  CqV- 
cuume~pneR. no~a3ano cyqecTBoeanne xaornrecnoro AwYenna, Koraa no8epxnocTb 
norenqnanbnoic 3neprnn nmeeT 06nac~n  o~pnqa~enbnok  r a y c c o ~ c 6  KPHBH~HU H pery- 
napnocrb Aen*enna, ecnn Tawx  06nac~eic neT. Kpn~nreCKaa aneprna nepexoaa K 

xaocy xopwo cornacyeTcn c ~ M ~ H P H ~ ~ C K H W  H ~ ~ ~ D A ~ H H ~ M  xaoca c nouwbn cerennk 
l lyan~ape H B pacreTax c nomqbn Apyrnx KpnTepnes. Bhlncnena ponb CnmmeTpnn ra -  
mnnbTonnana WR nocTpwnnn @yn~qni( pacnpeAenenna 3 n e p r e ~ n r e c ~ n x  yp06neR. ~ T H  

I~IYHK~HH, nocTpoennue m a  nocneAoBaTenbnocTn 3 n e p r e ~ n r e c w x  ypo~nek.  C O O T B ~ T -  

CTBYUVIX naTn HenpnBoAnmuW npeAcTaBnennam rpynnu C4V,  H M ~ O T  mono~onnuk xapaK- 
Tep B CooTBeTcTsnn c rnno~e30R 06 YnuBepcanbnocTn @tIyKTyal(~k 3nepreTnrecKnx 
CneKTPOB. 

Pat jo~a sunonnena B na6opa~opnn ~ e o p e ~ n r e c ~ o k  QHSHKH OHRH. 
nperrpm O G ~ W ~ O I O ~ O  iolcnrryt. npsplsu nccneaoyuit. Ay6nr 1989 
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B o l o t l n  Yu.L. e t  a l .  P4-89-590 
Stochast ics and the Spectrum o f  Hamiltonians 
w i t h  D isc re te  Symnetries 

A new quan t i za t ion  o f  Cg,-invariant c lass ica l  Hamiltonians us ing B i rg -  
hoff-Gustavson's normal form I s  proposed. The in t roduc t ion  o f  the"po1ar"coor- 
d lnates i n  the phase space simp1 i f i e s  the normal form and i t s  quanta! analo- 
gue. A simple quas ic lass ica l  a n a l y t i c  formula f o r  the  spectrum o f  c o l l e c t i v e  
q u a d r u p l e  e x c i t a t i o n s  o f  nuc le i  i s  obtained. This  formula i s  f i t t i n g  we l l  t o  
the exact l eve l  spacing i n  the energy region where the regu la r  c l a s s i c a l  m- 
t i o n  i s  p r e v a i l i n g .  A C4, - symnetr ic c l a s s i c a l  and quantum Hamiltonians are 
s tudied too. The presence o f  chaot ic  motion i n  the case o f  p o t e n t i a l  funct ion 
w i t h  a negat ive Gaussian curvature and the r e g u l a r i t y  o f  motion f o r  the  re-  
maining cases i s  demonstrated. The c r i t i c a l  energy f o r  t r a n s i t i o n  t o  chaos 
co inc ides w i t h  t h a t  obtained v i a  Poincare sect ions and other  methods. The ro-  
l e  o f  the C4, symnetry i n  the s t a t i s t i c a l  d i s t r i b u t i o n s  o f  the energy l e v e l s  
i s  discussed and the u n i v e r s a l i t y  o f  the  spectrum f l u c t u a t i o n  laws i s  re-  
establ  ished. 

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. 

Preprint of B e  Joint hthb lor War Ikeuch. h b m  1989 


