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e o d b e  ~ u n e ~ n o r o  
UHCTMTYTa 

n ~ e p n v x  
I u c c n e ~ o a a w u i  
I 
I ~ r d n a  

A B Y X B P E N E H H M  NATPHLI,A llJIOTHOCTH 
l4 E E  YPABHEHHH. 
CKAJIHPHOE H ~EPNHOHHOE n o n E  



OXHAM ~3 cnoco6oa, @ p ~ y m p y ~ ~ m x  KB~HTOB~XI  T e o p m  n o a f f  B B30- 

BOM IIPOCTpaHCTBe, RBRlleTCfi MeTOn,  B XOTOPOM 3aIIECblBaA)T YpaBHeHEle 

Hemma &iTH MaTpEIIJH IIJIOTHOCTR: ( " O ~ H O B P ~ M ~ H H O ~ ~ " )  B KOOPJDfHaTHOM men- 

6wo ~ K B K B  e H T  o y p a B H e m Q  lli-pemrepa, ~ e o 6 x o ~ m o  m e T a  n o n o J n a r T e n -  

'I *" ; W T O p O W  YnOBJleTBOPRBT "PIICTOB" C O C T O ~ e  . Ha IIpW- H o e  ycaosae 
T n K e ,  o m ,  TPYAHO p e m T b  y p a B H e m e  h r ~ e p a  - &~BELILNI c BTHM He- 

JUfHefHhlM YCJIOBHeM. 

50JIee ynOEJIeTBOpEITeJIIaHHM MeTOnOM &lIR OIMCaHWl K B ~ H T O B O ~ ~  TeOPEIH 

ILOM B M~OBOM ILpoCTpaHCTBe HBJLFfeTCR BBeneHI l e  A B y x ~ p e h t e H H o f i  MaTPMLPI 

MOTHOCTH.  OH^ y~OEUIeTBOpfieT CElCTeMe y p a ~ ~ e ~ ~ ~ f i ,  YTO n03BOJLXeT C@P- 
~ J I K p o B a T a  TeOpEIKl B 3SLMKHYTOM BHne. 

(I. I) 
A 

rne - r a h r w r a T o m a x  KB~~HToBO~O nom B X a p T m e  wemarepa. Onpene- 
JUiM Jf,ByXBpeMeriHylo h1aTpEIrty ILIIOTHOCTM 
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Tenepb rrycTa BnaecTo ( I. I7  sp.axio ycnome 

me 1 - e m  onepamp. H3  (1.15) B (1.19) m m ~ ,  PTO 

~ ~ A o B ~ T W I ~ H O ,  ypaBEIeHEe ( 1.126) -6TCR TPHBHNI%HHM E ype9HepW 

cac~e~nr JIBwIeTca ( 1.16). Torm pememe (I. 16) ecm onepamp f Cc ) , 
= 6 Ce- A), KOTOPM m e T m  ~1peodpa30~a~xe~  onepampa 
a=Jmm ' A  

P 

T=t,-t,. (1.24 

CJIOBBMM , eCJDi MH XOTElM OllHCKBaTb YpaBHeHElRMH ( I .  E ) c T ~ -  

TncTHuecxoe noseaerne CHcTerm, TO HW 3a8Tb YcnoBne (1.13) ; HO IIJLR 
@ ~ J & l p O ~ ~ i l  KB~HToBoR TeOPKPI TIOJU3 B w30~OM KPOCTFWlCTBe HJ'XHO 

B3RTb JTCJIOBEe ( I. 22 1. 

l%qYXme~ YpaBHeHHR (I. E) , ( I. 13) B 
ITp0CTparlCTBe.B KB~HTOBOQ MeXaMIKe - 3TO IIpOCTpELHCTBO 

2 , e 1 ; B m a m o s o ~ e o p m  nom -  TO r rpoc~~at ic~eo ( t , 4 ~ f  j , E , 
a(%)) JlJIR CItanrrpHOI'O nOJU3 I5 lTpOCTParlCTE3 ( t , +(?), , 
qfC 3) ) IIJLR @ p ~ l r o ~ ~ o r o  no lIepexon yxod~o B ~ O ~ M T ~ ,  Hcnon- 

3yn - + - I I p e m T m e m X ~ ,  KoTopHe m m m c R  Kooprn~aT~b.  

Irpe.?lCTaBJreHEeM D L f i  COOTBeTCTB~eX'O IIOJM. 





Tenepb paccmTpm ycao~ae ( 1.22 1. B @ao~orr npocTpamme ( I .  16) 
e c n  

YL 0 3 ~ a w e ~  ~ 8 6 0 ~  KBBHTOBHX YEICeJl. Y C J O B H ~  (2.196) BKpmaeT ~ ~ 0 2 -  
CTBO npeKTHpoBa3Ma OnepaTopa IL~OTHOCTH (1.4) (B c-e KBBHTOBO~~ Me- 
mmm CM. npmoateme) . 

Pememe~ ypaBHem ( I .  I6a) mfieTcR 
: - 1 -  

I A 

rne sepes E, 0603Ha¶e~bl c o 6 c ~ s e ~ m e  3 ~ a s e m  E w TON, 9 ~ 0 6 ~  
pamwTa PU[ co CneKrpolid E,, onepaTopa G . 



A 

me Em- C O ~ C T B ~ H H H ~  ~ H ~ Y ~ H E I R  ratmaTomma . ~pa8marr (2.22 
I c (2.23), ~ B K W ~ Y ~ ~ M ,  YTO Elc = Ek , T. e. -Heme (2. I9 c YCJIO- 

BHRNW (2.19a) a (2.196) meT ~onwra s ~ e p r e ~ ~ n e c m a  cneKTp cacTem. 
Ecw YCJIOBAR (2.196) He ynaTmaeM, TO , nonpaeM " c ~ a ~ ~ c ~ w e c m e  
omcame" C ~ H O ~  nom. 

a e c ~  BHIIOJIHeHO @pMaJIbHOe pCCMOTpeHHe, T.K. &7IH ~ K I @ f O H a J I b H U X  

C O ~ C T B ~ H H ~  ~~1 ~pedye~cr r  &nee cTporoe onperrenemie a paccMoTpe- 
me. Omam B cJrywe mmToWzMexwinecKoi CHCT~MH B C ~  aTs paccyme- 
mi ~ C R  c ~ m  (CM. qmcueaae 1. 

rrpenwyueM c w a e ,  c TeM p a ~ m w e ~ ,  YTO ceZiyac MaTpRwbIe ~ J I ~ M ~ H T H  

depyTcJi Memy COCTOSlHRRhUl @ ~ E I O K H O I Y )  llOJIR. HClT0~1b3yff 'p -IlpeECTBB- 
r e m e  (2.21, ~ o m o  ~ ~ I I E C ~ T ~  cHcTeMy ( I .  12) B npencTaarrem W a o ~ o r o  
WcTPmcTBa. B Pe3YaTaTe &7IH f ( c ~ . ] , ~ + + j ~ t , r ) = ~ ~ I  ~ ( 4 , ~ ) I ' k  7 

Y w ~ e m ,  C O O T B ~ T C T B ~ ' R ) ~ ~  ( I .  16) HJM (1.251, MMeroT B U  





BhmonHeHHHt a m m 3  no~acasmae~, ¶TO mympeMexHan MaTpxua MOTHOC- 

TH n03BOJLUeT B 3BMNfyTOM Bme c@~MJ~-B~T~ KBalITOBJXl TeOPElM IIOJIR B 

@30BOhI IIpCTpaIiCTBe.  OH^ COJWplwT B03MOKEIOCTb OJQeJleWTL 3HepETH- 

sac& cnemp CncTeMhl B @~o~K)M qocTpawTBe. HOIIOJIHI~T~.~~~HO omem, 
¶TO a0 C U  nOp ECXO- IIYHKTOM KB~HTOBOE CT~TBCTK¶~CKO~~ MeXaHEKH 

IIBJIIUIE~C~ ypawemm BHrHepa - JIH- (mm H e h a m ) .  W maeM, ¶TO 

om n o w  ~ H T L  3 a ~ e ~ e m  f b I H e m m f  ( I. I2a), ( I .  1261, H e  mem- 
J D U I I ~  mccmecmx peruemii, KOTO~HME odnaqae~ ypaBpeme B ~ r H e g a  - 
m w u m  (~appmep,  B c-e rapromqecmm ocWMn~opa/~/ )  E B w- 
Tope B X O ~ T  Pe~mHBncTcKoe pacnpeaeneHHe Bmmepa. 

A B T O ~ H  bnmp.apm 11pc1@. E.M. Eap6amo~a E! B.B. H e c ~ e p e m  3a no- 

rne a* E . f(yr, E). E = Sdr  J ,,LJ3 

Tenepb JJJUI @~JMPoBKM KB~HTOBO~~ M e X W K M  B @ ~ O B O M  QOCTPaHCT- 

Be PaCCMOTpKhl yCJIOBM0 ( 1-22] . 
Y p a ~ ~ e ~ w r ,  COOTBeTCTByrOWe (2.15) U (2.161, eCTb 

(n. 10) 




