


1.  BweCTO BBeACARS4 

0 v e B n n ~ o . s ~ o  nopoir xopomuir p a c . r e T  6 b l ~ a e ~  H e  M e H e e  n o n e 3 e ~ .  

H e X e n U  XOpOUlaR H n e X .  WMeHHO n 0 3 T O M Y  B n a ~ ~ o i i  p a 6 o ~ e  6 y n y ~  H3nOXeHbl  

p e 3 y n b ~ a ~ ~  petueriux on~oir  npoc~einueii o n e p a ~ o p ~ o n  ~ B O ~ ~ U O H H O ~ ~  

3 a n a q U ,  O T ~ H K H T ~ J I ~ H O ~  q e p T 0 f i  ~O'ropofi R B n n e T C n  nOJ lHaR  5lCHOCTb U 

n o c T y n H o c T b  M e T o n a  ee pemeaan. onaaro, K a K  6 y n e ~  n o ~ a 3 a ~ o .  une i i~an  
I I p O C T O T a  P e l u e H H R  C O n p U X e H a  C n O C T a T O q H 0  6 o n a m  o 6 a e ~ o ~  
B ~ ~ K U C ~ ~ H H ~ .  H ~ O ~ X O ~ H M ~ ~ X  AJIIIR n O n y q e H H R  OKOHKaTenbHblX  RBHblX 

e~paxeauii .  B e p o n T H o ,  n o c n e n H e e  O ~ C T O R T ~ ~ ~ C T B O  H onpenenuno TO,  TO 

P a H e e  ~ H J I H  PaCCMOTPeHbl  POACTBeHHble  3 a n a q H  B CJ IyKaUX,  H e  

T P ~ ~ O B ~ B U I A X  3 H a q H T e J I b H b l X  B ~ H c J I ~ H H ~ .  

H a w e i r  q e n b r ,  6 y n e ~  H a x o x n e H u e  n B H v x  s ~ p a x e ~ a i i ,  o n p e n e n n a t u u x  

B p e M e H H y U  3BOJIUUHID ~ U c n e p c U k  KBaLIpaTypHblX  KOhtnOHeHT CHCTeMbl 

OJXHOTUIIHHX 6 0 3 0 ~ 0 ~ .  r aMUJ lbTOHHaH K O T O P O ~  R B n R e T C I I  K B ~ ~ ~ ~ T H K H O ~ ~  

@ O P M O ~ ~  no O n e p a T O p a M  POXAeHHR U YHHKTOXeHHR C K O ~ ~ H ~ H ~ H T ~ M U ,  RBHO 

H e  3aBHCUUIUMU O T  B p e M e H H .  T a K U e  M O n e n H  a K T y a J I b H b l  B K B ~ H T O B O ~ ~  

O n T U K e  [I-41. B T e O P H H  C B e p X T e K y q e C T H  [5], B T e O P H H  CHCTeM CO 

CMelUaHHblM @OTOH-@OHOHH~(M B ~ ~ U M O L I ~ ~ C T B H ~ M  [6,7]. r n a B H b l M  HCTOKHHKOM 

U H T e p e C a  K TBKUM MOAeJIRM R B n R e T C I l  BO3MOXHOCTb B03HHKHOBeHHR CXBTUX 

C O C T O ~ H H ~  B CUCTeMaX.  KOTOPble  M O r y T  6 b l T b  ~ @ ~ K T H B H O  OIIHCaHbl B 

p a m a x   TUX ~oneneir .  P a H e e  6 w u  n o n y s e H u  n B m e  wpaxeaan mn 
B ~ ~ M ~ H H O ~  3aBHCUMOCTU H ~ o I ~ P ~ ~ I ~ J I ~ H H o c T ~ ~  K B a n p a T Y P H b l X  KOMnOHeHT 

r a p ~ o ~ u q e c ~ o r o  o c q u n n n T o p a  [a], s a c T H o r o  cnyvan C u c T e t m  c 
n e p u o n ~ ~ e c ~ o i r  ~ ~ B H C U M O C T ~ ~ O  s s a m o n e i r c ~ ~ u n  OT B p e M e H n  [g], a T a m e  

$ y p b e - c n e ~ ~ p  s p e ~ e ~ ~ o i r  ~ ~ B H C U M O C T H  ~ e o n p e n e n e ~ ~ o c ~ e i r  K s a n p a T y p H u x  

KOMnOHeHT LUIR CHCTeMbl [ g ] .  K O T n a  Y'fHTblBaJlOCb BnAUHUe  

T e p M O C T a T a  [lo]. 



H e s ~ p o w e ~ ~ o e  n p e o 6 p a 3 0 ~ a ~ u e  K HOBHM O n e p a T o p a M  m e e T  B H ~  

b = u a +  v a + ,  b+ = u * a +  + v*a, 1u12- lv12 * 0. (3 )  

onpenenm nnn HOBHX O n e p a T o p o B  K s a n p a T y p H H e  K o M n o H e H T H  

Y1= (b + b+)/2, Y2= (b - b+)/(2 i) ( 4 )  

H B B e n e M  O n e p a T o p m e  C T O ~ ~ U H  

X = ( X  ' #  X2J' Y =  ( Y1, Y2). ( 5 )  

n p e o 6 p a 3 0 s a ~ u e  OT K s a n p a T y p  x K K s a n p a T y p a M  Y m e e T  B H ~  

Y = U I X ,  (6) 

rne M a T p u u a  n p a M o r o  n p e o 6 p a 3 o s a ~ ~ n  U1 p a B H a  

BHYHCnffff 0 6 p a ~ ~ y ~  MaTpHlQ', nOny'#UM 

X = u;' Y, 

rne 

onpenenm o n e p a T o p H  @ n y ~ ~ y a q u i i  
AX, = Xi - <Xl>, AY, = Y1 - <Y,>, (10) 

rne <...> 0 3 ~ a v a e ~  y c p e n H e H a e  no c o c ~ o n ~ m  nnn M a T p n q e  n n o T H o c T n .  

H B B e n e M  cnenymae o n e p a T o p H H e  C T O ~ ~ U H :  

 AX^ = ( AX:, AX:, A X ~ A X ~  + AX~AX' ) , (11) 

( Re2(u-v). lmZ (U-v) Re (u-v) Im(u-v) ) 

n Y C T b  T e n e p b  ~ e o 6 x o n m o  @ O p ~ a n b ~ o  3 a n H C a T b  Ax2 (t) K a K  (PYHKIJUX) 

I 
B p e M e H H  H H a Y a n b H H X  y c n 0 B H i i  Ax2(to), me to - ~ a Y a n b H &  MOMeHT 

B p e M e H u ,  ecnn H ~ B ~ C T H O ,  YTO B p e M e H H a n  z i ~ o n l o q a n  AY'(~) K a K  @ y ~ x q r r n  

H a V a n b H H X  y c n o ~ a i  by2(to) o n p e n e n n e T c n  ~ a ~ p a q e i  uy (t,to): 
AY'(~) = uy (t,to) AY'(~~). 

I 
(17) 

n 0 c K O n b K y  COOTHOlueHHff  (13)-(16) C n p a B e Y n H B H  nnff B C e X  MOMeHTOB 

B p e M e H u ,  TO. n p m e H n a  a x  K o6em Y a c T n M  P a s e H c T s a  (17), nonyqm 

W p ~ a n b ~ o e  B H p a x e H a e ,  onpenenamuee B p e M e H H y n ,  ~ B O ~ I O ~ H K )  B e n n v n H  

Ax2(t) I c e p e 3  M a T p H q H  I I p f f M O r O  H O ~ ~ ~ T H O ~ O  npeo6pa30sa~ai i  K 

B c n o M o r a T e n b H b r m  o n e p a T o p a M  A Y ~  : 

i  AX^(^) = ux(t,to)  AX^(^,) = u;' uy(t,t0) u2  AX'(^^). (18) 

I E u e  p a 3  O T M e T U M ,  '#TO enHHCTBeHHbLM Y C n O B H e M ,  KOTOPOMY 

y n o e n e T B o p n e T  n p e o 6 p a 3 o s a ~ n e  (3), c a n 3 n ~ a m u e e  acxomoe 6 0 3 e - n o n e  

I co B c n o M o r a T e n b H m n  o n e p a T o p a M n  b H b+, n s n n e T c n  e ro  
I 
I 

H e B b l p O X n e H H O C T b ,  n 0 3 T O M y  B C e  I I O n y ' # e H H H e  B 3TOM p a 3 n e n e  COOTHOlueHHff  

O c T a m c n  C n p a s e m u B m n  H B TOM cnyvae. ~ o r n a  n p e o 6 p a 3 0 ~ a ~ n n  H e  

XBJIf fDTCH Y H H T a P H H M H  H 3 - 3 a  ~ ~ $ @ C K T U B H O ~ O  Y Y e T a  B HHX n H C C H n a q H H  UJIU 

BJIHBHHR C T O X B C T H Y H O C T H .  



B p e M e H U .  L n n  nepexona K B c n o M o r a T e n b H m  o n e p a ~ o p a ~  onpenenm 
cnenymore B e n a Y n m  151 : 

* = arg f, (21) 

~ e p e 3  K o T o p u e  B b l p a x a m c u  n a p a u e T p w  p n v n p e o 6 p a 3 0 s a ~ ~ n  6oronn6o~a  

p = ch (p, v = sh (p e'*. (22) 

npeo6pa30sa~ue (3) B  3 T O M  C n y Y a e  R B n n e T C X  K a H O H H Y e C K U M ,  n O C K O n b K y  

C O X P a H R M C R  n e p e C T a H O B O ' i H b l e  COOTHOlUeHWU 

I b, b+l = 1, I y1,y2 I = i/2. (23) 

a M a T p U u b l  n p e o 6 p a 3 o ~ a ~ n i i  UIW U2 - YHWTaPHHhlH B  CUJIY 

1p12 - lv12 = 1. (24) 

M a T p n Y m e  3 , n e ~ e ~ ~ ~  B (15) - (16) npn n a ~ ~ o i i  n a p a ~ e ~ p u 3 a q u u  

onpenenumcn cnenyimwn B e n m s n H a u u :  

c n e n o s a T e n b a o ,  K s a n p a T y p H H e  K o M n o H e H T b l  Y ,1=1,2, a T a K x e  n H X  

B a p H a L l H H  AYl,l=1,2, 3 B O n D q H O H H P Y D T  C O  B p e M e H e M  K a K  K O O p n H H a T a  W  

m n y n b c  r a p M o H n Y e c K o r o  o c q m n n n T o p a  c Y a c ~ o ~ o f i  R: 

AYl (t) = AYl (to) cos(n(t-to)) + AY2(to) sin(n(t-to) ) , (28) 

Ayz(t) = -AYl(to) sin(n(t-to)) + AYz(to) cos(n(t-to)). (29) 

ti3 (Pop~yn (28)-(29) nonyqaeu, YTO sxonnuan B (17)-(18) 

M a r p n q a  u (t,to) m e e T  B H ~  

1 -sin(2n(t-to) sin (zn(t-to) ) cos(2n(t-to)) I 

H a K O H e q ,  Mbl H M e e M  B 0 3 M O X H O C T b ,  n O J I b 3 Y I I C b  C ~ J O ~ M ~ J I ~ M H  (la), 

(16), (30) H  (15), UBHO B H ' i H C J I H T b  HCKOMYI) M a T P H q Y  Ux(t,to). 

O n p e n e n U W y l O  B p e M e H H y I )  3BOnI)UWKl B e n H Y H H   AX:(^),  AX:(^) W  

AXl (t) AX2(t)+AX2 (t) AXl (t) K a K  @YHKUWY) HX H a Y a n b H b l X  3 ~ a Y e ~ H f i .  

B H Y W C n e H H b l e  T a K W M  06pa30u M a T P H Y H H e  3 n e M e H T H  Ux (t, to) Y p e 3 B b l Y a f i ~ 0  

TPOMO3LIKW. W, Y T O  3 H a Y W T e n b H O  X y X e .  H ~ H H ( P ~ P M ~ T I I B H ~ ~ ,  T I K  K I K  B  HHX 

n e p e n y r a H u  K O ~ ~ H ~ H ~ H T H  n p e o 6 p a 3 o ~ a ~ w n  6 o r o n l o 6 o s a  H @YHKQHH 

B p e M e H H .  K P O M e  T O T O ,  H ~ O ~ X O ~ H M O  I l P O H 3 B e C T W  Y M H O X e H W e  ~a c ~ o n 6 e s  
H a Y a n b H b l X  y ~ n 0 B H f i .  n O 3 T O M Y  n P H B O n H T b  3 n e C b  B u l l  3 n e M e H T O B  Ux(t,to) 

H e  m e e T  c m c n a .  npmeneu cpasy o K o H s a r e n b H b l e  s u p a x e H u n .  tirar. 

n H C n e p C W W  K B a n p a T y p H b l X  K O M n O H e H T  X,(t) 3BOJlI)L(HOHHPYKlT n0 3 a K O H Y  

~xf(t) = K, + c1 cos(2n(t-to)) + Sl sin(zn(t-to), (31) 
me K O ~ @ @ H L ( H ~ H T ~ ~  P a B H b l  

+ (1-4~~sin~1,b -2D2+D4)~x: (to) - (35) 

- 2 D sin* (1+2Dcos# +D2) (AXl (to)AX2 (to) +AX2 (to)AXl (to) ) , I 
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B a m m  IlBJIaeTCB CoorHolueHne (53). OHO n o r t a s ~ a a e r ,  u ro  ueu 6onblue 

napaMerp R oTna.reH o r  enanaqH, TeM 60nbwe a c m e r p u n  s ~ a u e ~ u i i  
~ e o n p e n e n e ~ ~ o c r e i i  KsaaparypHux KoMnoHeHr a ,  cnenoBaTenbso. 

r e M  6onbse craqnoHapHoe cxarae. napaMerp R nonHocTbn onpenenrerca 
KOHCTaHTaMH raMIiJIbTOHUaYa (19). OnHO R3 HauaJIbHHX 3 ~ a ' l e ~ ~ I  B (52) 

- (54) UBnReTCR npOU3BOJIbHHM H npH ' $ M K C U ~ O B ~ H H ~ ~ X  KOHCTaHTaX 

raMmbroHaaHa onpenennel. cTeneHb c r a u s o ~ a p ~ o r o  cxaraa.  
onHaKo coorHoweHne HeonpeneneHHocrn HaKnanHnaeT orpaHaueHae 

C H W J Y  H a  CreneHb CraunoHapHoro cxaraa. Wcnonb3yff (53), nonyuaM 

<Axf(to)> 2 1/(16 R)"' , <Ax:(tO)> 2 (~/16)'/~. (55) 

npyroe orpaHnueHae cnenyer a3  HeoTpauaTenbHocTn cpemero  <Aa+Aa> H 

COOTHOUeHHH 

<AX:> + <AX:> - 1/2 = <Aa+Aa>, (56) 

orKyna H e M e n n e H H o  nonysaeM 

<AX: (to) > 2 1 ( ,  AX:(^^) > 2 2 ( 1+R) - (57) 

CnenyeT T a m e  oTMeTarb.uTo CTeneHb c r a u ~ o ~ a p ~ o r o  cxaTaa oueHb 

CUnbHO 3aBWCWT Of $a3H $ KOHCTaHTH B ~ ~ ~ M O L I ~ A C T B U H  f. TaK,  

Hanpmep, ecna $ = n /2 ,  TO R = 1.  n CrauuOHapHm aBnaerca 

KOrepeHTHOe COCTOsHUe. nO3TOMy raMUJIbTOHHaHbl r ~ I I a ( l 9 )  C PaBHHMn IT0 

MOnyJIKl, HO pa3nH9HbrmU no $a3e KOHCTaHTaMU B ~ ~ U M O ~ ~ ~ C T B A U  H e  

BBnXWTCB 3KBHBaJIeHTHbIMH, K a K  0 6 ~ ~ ~ 0  IIPHHUTO C'IHTaTb. 

HaMH pelueHa sanaua o s p e ~ e ~ ~ o i i  rt~onnuns ~ e o n p e n e n e ~ ~ o c r e i i  
Ksanparypmx KoMnoHeHr nnn npocreiilueii c a c r e m  c nByx6030~~HM 

~ 3 a u ~ 0 n e f i ~ r ~ H e ~ .  6blnH IlOJIyueHH IlBHHe OKOHuaTenbHHe BblpaXeHHr K a K  

nnn B P ~ M ~ H H O ~ ~  3aBHCUMOCTH OnepaTOpOB ~ H c I I ~ ~ c H ~  KBanpaTypHHX 

xoMnoHeHT, Tax H M a  onepaTopa ~oppennquic wx any ~ ~ y a q n f i .  n o n y ~ ~ o  

6 w n  ITOnyqeHH HeKOTOpHe nOne3Hble @ p ~ a n b ~ ~ e  COOTHOUeHHR. 

AHanas  nonyqeHHHx RBHUX ~ ~ p a x e ~ u i i  n 0 3 ~ o n n n  BnepBHe C T P O ~ O  

YCTaHOBHTb B03MOXHOCTb PeXnMa CTaUHOHapHOrO CXaTMa. 6 w n  nOJIyYeHH 

cootHouleHwa, onpenenamwe HaqanbHUe ycnonwa, peann3ymne 

CTauUOHapHOe CXaTUe. KBaHTOBHe O r P a H H u e H R R  H a  CTeneHb 

craqnoHapHoro cxarnn 6bmw B B H ~  o G p a s o ~  c @ p ~ y n u p o s a ~ ~  B snne 
IIpOCTUX HepaBeHCTB. 

OqeHKa CTeneHH CTaqHOHaPHOrO CXBTUR nnR OnTHqeCKHX CHCTeM H e  

nOCTaBnUeT O C H O B ~ H H ~ ~  An24 OnTHMH3Ma. H3BeCTHO [Ill, 9TO ~ N ~ K T H B H ~ R  
KOHCTaHTa ~ B ~ X ~ T O H H O ~ O  B ~ ~ H M O ~ ~ ~ ~ C T B L ~ R  f H a  MHOrO nOpRAKOB MeHblue 

~ ~ e p r n n  @TOHOB W.  uaK cnenyer m3 n a p a ~ e ~ p n 3 a q n n  

(20)-(24). BenHqRHa D B 3TOM Cnyqae CTaHOBHTCR P ~ B H O ~ ~  K a K  pa3 

O r H o w e H u w  If I/w, TOrna, K a K  nerKo BnneTb, nMeer MecTo cnenymaa  

oqeHKa ma napahrerpa R: 
R = 1 - 4 D COS$ = 1 - 4 Ifl COS$ /W. (58) 

3Ta B e n H u H H a  IIPaKTHqeCKH H e  OTnHqaeTCR Of e n H H H U b l .  a 
COOTBeTCTByWee CXaTOe COCTOflHHe - OT KOrepeHTHOrO 

6Onee nepCIIeKTHBHblM npenCTaBnXeTCn ITOHCK CTaqROHaPHHX CXaTHX 

C O C T O X H H ~ ~  B P a B H O B e C H H X  KO~neHCUPOBaHHUX CpenaX. TaK, HanHqtie 

cxaroro cocroaHItn nocne nepexona renna B csepxTeKyuee CocToaHne 

Moxer 0 6 y c n o e u r ~  3 ~ a q u ~ e n b ~ y o  HeonpenenenHocTb, sucna  qac ruq  B 

6 0 3 e - ~ o ~ a e ~ c a ~ e  [12] n cnenaTb n 3 ~ e p e ~ n e  woi i  BeneqnHu B npnHqane 

~ ~ c c M ~ ~ c ~ ~ H H ~ I M .  Ecnw r a ~ o i c  ne i i c~BHTenb~0  OKaXeTCR 3aMeTHHM, 

TO CnenyeT HCKaTb LlPYrHe BenH'IHHbl. KBaHTOBble ( P ~ Y K T Y ~ U H H  KOTOPHX H e  

cTonb 3 ~ a u n ~ e n b ~ ~  H n 3 ~ e p e ~ n e  KOTOPUX 6 y n e ~  6onee roq~srm. npyroii 

H H T ~ P ~ C H &  B H ~  CucTeM. rne BKnan c ~ a q n o ~ a p ~ ~ x  cxarwx C O C T O R H H ~ ~  

MOXCT OKa3aTbCX 3aMeTHHh4, - 3T0 CHCTeMbl CO CMeluaHHHh4 

(POTOH-@HOHH~IM B ~ ~ U M O ~ ~ ~ C T B H ~ M .  B TaKHX CWCTeMaX CTaUHOHaPHOe 

CXaTOe COCTORHHe @HOHHOTO nOnR MOXeT ITPHBOJIHTb K H3MeHeHHRM B 

cneKrpax ~ 3 n y q e ~ n n  H nornouleHnr @TOHOB [7]. H H T ~ P ~ C H O ~ ~  

npencTasnaeTcr raaxe H n p o 6 n e ~ a  HccnenosaHna cxaTHx C O C T O R H H ~ ~  B 

rnDOHHHX CHCTeMaX [13]. 

ABTOp H C K p e H H e  n p n 3 ~ a ~ e n e ~  A . C . I U ~ M O B C K O M ~  H rpynne e ro  Konner 

B OWRH. ~ L H  pa6o~b1 no reopnn cxarHx c o c r o a ~ n l  HHnuwuposanw wHrepec 

asropa K 3r0k reMe. ABTOP 6naronapur ~ . n . n o ~ a n o s a  3a IIOMOulb B 

nonroroBKe pyxonncn. 
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Bakasov A . A .  P 17-89-503 
Time Evolu t ion  of Quadrature Operator  
Var iances  f o r  System wi th  Two-Boson 
I n t e r a c t i o n  

An e x p l i c i t  s o l u t i o n  of t h e  problem of t ime evo lu t ion  
of quad ra tu re  ope ra to r  v a r i a n c e s  f o r  t h e  system wi th  two- 
boson i n t e r a c t i o n  i s  obta ined .  A s  a  r e s u l t ,  a  p o s s i b i l i t y  
of s t eady - s t a t e  squeezing i s  s t r i c t l y  e s t a b l i s h e d .  The 
quantum l i m i t a t i o n s  a r e  formulated a s  s imple i n e q u a l i t i e s .  

The i n v e s t i g a t i o n  has been performed a t  t h e  Laboratory 
of Nuclear Problems, JINR. 
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