
0 6 b e A H H e H ~ b l W  
HHCTHTY T  
RAepHblX 

H C C l e / O B a H H R  

BPEMEHHAA 3BOfllOuMA HEOflPEAEflEHHOCTEIil 

KBAAPATYPHblX KOMflOHEHT 

ABYxMOAOBOG~ CMCTEMbl 

Hanpasne~o B MypHan "Physics L e t t e r s  A" 

" K y f i 6 b ~ e ~ c ~ k I f i  r0CyfiapC~BeHHblfi YHMBepCMTeT 



B npexuymfi pado~e  /I/ p a c c M o w e a a  r r p o c ~ e m  mmpoc~om- 
¶eCKaR M0AWl.b OA~~OMOAOBO& CLlCTeMbI C ~ ~ X ~ O ~ O H W M  c ~ M o A ~ ~ ~ c T B E ~ M .  6HJE 

I 
Ha¶aJIbHHe yCJIOB0.fZ, peaJIE3yBjrqHe CTZQEIOHapHOe CataTHe, a T-8 

Ol lpeAeJIeHa ABHaA BpeMeHHaR 3WCLIMOCTb  MOMBHTOS BTOPOrO IIOpEAIGi OT 

BpeMeHE. 

ECTeCTBeHHHM IIOCJIepJBIQEM m a M M  EBJl%BTCR HCCIIBAOBBHHB DYXblOHO- 

B O ~  M O A W  C ~ Y X d 0 3 0 H E r H M  B ~ ~ ~ M O ~ ~ ~ ~ C T B H ~ M  M e w  MOABMH. ~ O M W ~ I O  HEULOI- 

AeHaR R B H O ~  BSLBBCHMOCTE MOMeHTOB BTOPOrO IIOPSIP(B, B TOM PP[CIIe H OIIB- 

paTOpOB ,D,HCII~PC& K B m a m H H X  KOMIIOHBHT, OT BPBMeHE H Hl¶aJIbHhCX yC-  

J I o B ~ ,  E H T e p e C  IIpeACTaBJlKeT BElRCHeEfEe BO3MOXHOCTH CTaJlItOHaPHOI'O clpa- 

TKA B  ami it M O ~ ~ J I E ,  a ~aroge nocwoeme K p o c c o s e p a  M- 3~0 t i  M O A ~ P )  

a MoneJl,bm, ~ ~ C C M O T P B H A O ~  B /I/. o T m T m ,  ¶To xccn8AoB-e, mo- 
BeAeHHOe B H~cTo.~I@P p a d o ~ e ,  IIOKasaJIO H e B O 3 M W O C T b  KaK CTaQEOHapHOrO 

-TBA B A B ~ X M O A O B O ~  MOAfUE, TBK E KPOCCOBBPa M w  O ~ O M O A O B O ~ ~  /I/ H 

AB~XMOAOBO& MOA- ( CM. o d ~ e m e  B pas~ane 4). 
Pe-3- CTa4EOHapHOrO -Tor0  COCTORHBR, O m o r 0  OT H3B8CT- 

mix LFBHillYIHPec- mamu C O ~ T O ~ ~ ~ B  12-41, donee B e p a R T H a  m cHcTeM co 
CMe- @TOH-@HOHHHM B~-OA~&CTBE~M /5s6/, H€?X8JIE &lH KBaHTOBO- 

OIITE¶eCICEX CECTeadV,  ¶'O T-8 A-BT BeC- J%leCTWIM ECCJXeAOBaHEB 

~ ~ O A O B O ~  Monarra.  B p a s H o e  ~ p e m  ~ C C M B ~ ~ C ~  pasmwme s a a u  
0 =HO& BPBMe 09 BBOJUSJEH ~ C I I B P C &  XB@I@aTJrpHKX KOMIIOHeHT (CM., K 

I FPmePY, /7-g?, OWaKO 3Wm 0 H8XWeHE.E CTaQEOHapHOFO C a t a T m  H e  

c T a B m a c b .  11, K O H ~ ~ O ,  HWO OTM~THTL, PTO IIOMEMO pemem onepa~op~oii 
38Jl@¶E B lQ8ACTaBJl8EEE l?etisendepra, MOXEO ECIIOJBSOBaTb XQeACTaBUeHEe 

I 
~ ~ , q m ? 8 ~ 8 ,  OCHOBHIWC~, ep, H a  P e a y J I b T a T a X ,  I I w 8 E B H X  B TeOpEE 

K O P P ~ O B ~  COCT~R& 





n0CKOJLbv C O O T H O I E € 3 ~  (121, (13) CIIpaBe-H BCeX MOMBBTOB BPBMe- 

Hi%, TO, IIpHMeELRR EX K odem Q3CTXM PaEeHCTBa (15). IIoJQYEM @OpbWIb- 

Hoe m-pazeme, onpe,wmmee BpeMennpn a s o m  ~ m m m  bxa c*) 
Wpe3 tv@Tp0I@l I l p w J i O r O  H O ~ ~ ~ T E O I ' O  npeodpwosam2 K BCIii'%lOraTeJIbHtLM 

onepaTapaM aY rh : 

I 
E o c ~ m q  \ \  \ \ = , TO npeodp~so-e (3) -e~cR 1(88088- 

qec-: L A ,  = [B,B+I = I ,  LA,B] = 0, a r -da~pa  E P 0 0 6 p a 3 0 ~ ~  

UL Ua V T a P m .  
I ~ ~ K J E T o E E ~ H  (I) B IIpeHCTBBneHHH (I?) ((18) m e T c R  AHaroHanam 



i* c*,ko,lq,,o I ~3 c t , ta )13 ,m = - 1 a .= ' la SIK 2n it- t,), 

Tenepb, a c n o ~ ~ a p  @pwm (12)-(14) ,;I61 a: (231, m M o x e M  tr&- 

T a  OKOH%lTl?JSbHHe BEQBlBeHBR &Z3 B P ~ M ~ H H O ~ ~  3 B O m  OIIePaTOPHbIX BWIK- 

oxa ~t) . nose r p o ~ o 3 x w x  ~ m c a e d  K o n m a e M  w mcnep- 
c d  K B ~ I ~ Z T ~ ~ H ~ L X  m m o H e H T  E C X O L ~ ~ X  nanefi &ya [+) caemmme COOT- 

H O m e H m :  

+ x, b . 5  (n,-S.,)ct- to) + x, co\Ca,-%),)(t-t.), 
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IIonyxe~mie mme s x p a e m  (24) -( 27) LYLR ~ p e ~ e ~ ~ o i i  ~BOJIWEE 

,QEcIIepc& KE8JIJJal~HHX KOMlIOHeHT h x 2 ( k )  M O V T  d ~ ~ b  HCIIOJLb30- 

B a H H  ,lWI C T p O r O r O  HCCA0AOBWkT.R BOlTpOCa 0 BO3MOXHOCTH CTi3WiCHapHOrO 

c%a~m HCXOAH~IX noaeji B pa~xax  p a c c M a T p H s a e h n o f  MOA~JIE. C ~ w o ~ a p ~ o e  
m T H 0  B03MOXH0,  0 C R B  PaBLIhI KJTJIH) KO~@@IIQTBHT~~ k; , p; ( i  = i,. - 3 8 )  
I I p H  BPeMeHHHX -X B B K p a B H H R X  ( 24) , ( 26). Q ~ H ~ K O  PeI I IeHl le  IIOJIy- 

naernoZ c n c T e m  y-pa~~emrii B ~ = T  cnomoii 3aaseP. i 3 ~ e c ~ e  c T e M  cy- 
Q e C T B y e T  dmee rrpoc~oP CI lOC0d HaXORCr[eHKH ~ W I O B ~  CT2UJHO)IaPHOCTH 

,QEcI I~~c& K B a 9 p a T ~ H H X  KOMlIOHeHT . A ~ ~ C T B H T ~ J L ~ H O ,  MbI J l e r K O  MOEeM 

O T H C K ~ T ~  H a w m e  ycno~m AY" (to) , onpeaemwe c B r w o H a p H o e  

I IOB0A0HKe ,l@fCIIepC~ KBaJQlaTYpHHX KOMlIOHeHT BCIIOMOTaTWI5HHX 110neE 
byL(*)  ,a 3 a T e i ~ l  BOCI lOJIb30BaTbCff  H e  3 a B H C r n i I  O T  B p O M e H a  npeo6- 

p a z i o s a m e M  (13). B pe3y~1b~a~e  no- H a w I b H t r e  ycno~m m magpa- 
TYPHHX KOMlIOHeHT haw  to) , 06ecnesklsarolqlre CTEUJOHaPHOCTb IIOBe- 

H e m  mcnepc& HCXOAIW noaeii. Y p a ~ e m ,  3 a q a m ~ e  c T a q H o H a p m e  Ha-  

w m e  ycno~m m B c n o h ~ o r a T e J L 6 H t r x  none$, aemo H a x o m T c R  c no- 
M O ~ D  @pwn ( 22) 

-i 
Tenepb, ~ c n o ~ ~ s p  npeobpao~ame  L\, , o d p a ~ ~ o e  n p e o d p a o s a ~ l l r o  

(14) , I I O J r g r a e M  H a w H H e  YCIIOBBR, C O O T B e T C T B ~ e  CTEUTJIOH~PHO~ 3BO- 

JIKlW MOMeHTOB B T O P O r O  IIO- rWLR HCXOHHHX XI0~02 &ka(t,) : 

B t j joph4pnax  (29) LZB~ ~a-mx 3~anew.a ~ ~ B I T C R  ~ ~ O H ~ B ~ J E F U E ,  

a B C e  OCTaTLbIIbIO CT-HapHHe MOMeHThl BTOPOI'O IIOPRJtKa BH'P-TCR 

sepes atrdpa~wre ma, ~ a q m e p ,  repea bx:(tQ) H ny:(t,) . Aria- 
A K 3  gKa3aHHtrX c o o ~ ~ o m e d  I I O 3 B o l u r e T  a W T b  a-0 BHBOJlJJ: 

2) B CTaU,EfOHapHOM COCTOZIHEE OTAE¶EIlJ O T  WJUX TOAbKO (J[IYBICLTHH KOP- 
pe.nm& rplIyKwam2 mu pasmu nonett, B TO BPOMFI IWC mu omom 
H T O M  80 IIOJUX YKB38IIEQI0 B W I E Y E l H  P a B H H  EIJUIBl .  TOT @KT o d y a o a n e ~  
C T P Y ' K T J ~ ~ O ~ ~  l?BMBRbTOKHBRB (I),  B KOTOPOM 0 C T b  B ~ ~ E M o ~ ~ ~ ~ c T B E ~  M w  

MO@ME, HO H 0 T  caMOA0ficTaarr B K g T p H  MOa. 

hQr IIpOB&UE CTpOI 'O0  E C ~ 0 ~ O B U E 0  C T 8 Q E O H a p H O ~ O  p- MOM0HTOB 

B T o p o r o  nopc54Ka nw? rrpoc~eihuefi ~ c l c o n w e c ~ ~ f i  M~HWIE n8yxdoaomo- 
ro  ~aamoaeficmm myx uoa nwm, UOAYTIIB c a~of i  qaabn sirpatsmu, on- 



P e n m e  RBw B p e M e m  3BOJUDgHD aTEX MOMeHTOB B 3aBHCEMOCTH 

OT II8¶W&HhIX ~CJIOBE&, I l pE  3TOM, E3 CpBBHeElC3 C p e 3 y A 5 T a T a M B  padom 
/I/, B-BJIBCb pOJ& C~MOJ[~&CTBHA B W T P H  MOH IIONI: K U  @ K T o ~ ~ ,  O Q e l I e -  

m e r o  B O S ~ B O H I O C T ~  c T a I m o m p H o r o  cm~m. O ¶ e B m o ,  PTO aBeAe t IHe  ca- 
MOABBCTBBR XOTEI d~ B 0- HS MOA IIOJLK ~ E B O ~ T  K C T ~ L W O ~ ~ H O M ~  

CXaTHn B CHCTeMB. PB~YJILTBTH TaKOrO ECCJIBJ[OB B m  d m o r o  
06aem B H X E ~ H E B  aslosaar  B o ~ ~ [ a a a ~ o B  padoTeT2/, me T a m e  

noxaaaa woccosep IC oasro~ono~ot  MOH~JXE. 
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