
6 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü 5��� 530.145 ��������� ����������� ��� �������������������� ���������, ������� ������� � ������������������� �����. �. �®§«®¢(ª ä¥¤à  ¬®«¥ªã«ïà®© ä¨§¨ª¨ ¨ ä¨§¨ç¥áª¨å ¨§¬¥à¥¨©)� ©¤¥ë ª¢ â®¢ë¥ ®£à ¨ç¥¨ï   â®ç®áâì ®¤®¢à¥¬¥®£® ¨§¬¥à¥¨ï  ¬¯«¨âã¤ë ¨ ¢à¥¬¥¨¯à¨å®¤  è¨à®ª®¯®«®á®© á¨«ë,   â ª¦¥  ¬¯«¨âã¤ë, ¢à¥¬¥¨ ¯à¨å®¤  ¨ ç áâ®âë ã§ª®¯®«®á®© á¨«ë.�¢¥¤¥® ¯®ïâ¨¥ áâ ¤ àâ®£® ª¢ â®¢®£® ¯à¥¤¥«  ¤«ï ¢à¥¬¥¨ ¯à¨å®¤  ¨ ç áâ®âë á¨«ë. �®ª §  § ¢¨á¨¬®áâì â®ç®áâ¨ ¨§¬¥à¥¨ï ®â ¯ à ¬¥âà®¢ ¨§¬¥à¨â¥«ï.�à¨ ¨§¬¥à¥¨¨ ª« áá¨ç¥áª®© á¨«ë, ¤¥©áâ¢ãîé¥©  ¯à®¡®¥ â¥«®, ¯ãâ¥¬ ¥¯à¥àë¢®£® á«¥¦¥¨ï §  ¥£®ª®®à¤¨ â®© ¢®§¨ª îâ ®£à ¨ç¥¨ï   â®ç®áâì ¨§-¬¥à¥¨ï, ª®â®àë¥ ï¢«ïîâáï ¯àï¬ë¬ á«¥¤áâ¢¨¥¬ á®-®â®è¥¨ï ¥®¯à¥¤¥«¥®áâ¥© �¥©§¥¡¥à£  [1]. � àï-¤¥ â¥®à¥â¨ç¥áª¨å à ¡®â ¡ë«¨ ¯à¥¤«®¦¥ë ¬¥â®¤ë¨§¬¥à¥¨ï á¨«ë, á¢®¡®¤ë¥ ®â íâ¨å ®£à ¨ç¥¨©(á¬.,  ¯à., [2{5]), ®¤ ª® ¨å â¥å¨ç¥áª ï à¥ «¨§ æ¨ïá«®¦ , ¨ ¢  áâ®ïé¥¥ ¢à¥¬ï ®¨ à¥ «ì® ¥ ¨á¯®«ì-§ãîâáï. �â®¡ë ®æ¥¨âì ¢®§¬®¦ãî çã¢áâ¢¨â¥«ì®áâì¨§¬¥à¨â¥«ì®© á¨áâ¥¬ë ª á¨«¥ ¯à¨ ª®®à¤¨ â®¬ ¨§-¬¥à¥¨¨, ®¡ëç® ¯®« £ îâ, çâ® ¥¨§¢¥áâ¥ ¨ âà¥¡ã¥â¨§¬¥à¥¨ï ®¤¨ ¯ à ¬¥âà á¨«ë,  ¯à¨¬¥à  ¬¯«¨âã-¤ , «¨¡® à áá¬ âà¨¢ îâ § ¤ çã ¯à®¢¥àª¨ £¨¯®â¥§ë® â®¬, çâ® ¤¥©áâ¢®¢ «  § ¤  ï á¨« . � à¥ «ì®¬íªá¯¥à¨¬¥â¥, ª ª ¯à ¢¨«®, ¥¨§¢¥áâ® ¡®«ìè¥¥ ª®-«¨ç¥áâ¢® ¯ à ¬¥âà®¢.�  áâ®ïé¥© à ¡®â¥ à áá¬ âà¨¢ ¥âáï § ¤ ç  ®¯à¥-¤¥«¥¨ï â®ç®áâ¨ á®¢¬¥áâ®£® ¨§¬¥à¥¨ï  ¬¯«¨âã¤ë¨ ¢à¥¬¥¨ ¯à¨å®¤  è¨à®ª®¯®«®á®© á¨«ë ¯à¨ ª®-®à¤¨ â®¬ ¨§¬¥à¥¨¨,   â ª¦¥  ¬¯«¨âã¤ë, ¢à¥¬¥¨¯à¨å®¤  ¨ ç áâ®âë ã§ª®¯®«®á®© á¨«ë.�«®ª-áå¥¬  à áá¬ âà¨¢ ¥¬®© á¨áâ¥¬ë ®¡ àã¦¥-¨ï ¨§®¡à ¦¥    à¨á. 1. ~A, ~� ¨ ~!0 | ®æ¥ª¨  ¬¯«¨-âã¤ë, ¢à¥¬¥¨ ¯à¨å®¤  ¨ ç áâ®âë á¨«ë. �«ï á¨£ « ,¯®áâã¯ îé¥£®   ®¡à ¡®âªã ¢ â ª®© áå¥¬¥, á¯à ¢¥¤-«¨¢® ãà ¢¥¨¥W (t) = m �X(t) = F (t) + Ffl(t) +m �Xfl(t);£¤¥ F (t) | ¨§¬¥àï¥¬ ï á¨« , Ffl(t) | á«ãç © ï á¨-« , ¤¥©áâ¢ãîé ï á® áâ®à®ë ¨§¬¥à¨â¥«ï ª®®à¤¨ -âë (��), Xfl(t) | c«ãç ©ë© á¨£ «, ¤®¡ ¢«ï¥¬ë©ª ¢ëå®¤®¬ã á¨£ «ã ��, m | ¬ áá  ¯à®¡®£® â¥« .�§ ãà ¢¥¨ï á«¥¤ã¥â, çâ® ª ¯®«¥§®¬ã á¨£ «ã, ®¡ã-á«®¢«¥®¬ã ¤¥©áâ¢¨¥¬ ¨§¬¥àï¥¬®© á¨«ë, ¯®¤¬¥è 

á«ãç ©ë© èã¬I(t) = Ffl(t) +m �Xfl(t):� «¥¥ à áá¬®âà¨¬ ç áâë© á«ãç ©, ª®£¤  èã¬ë ¯à¨-¡®à  ¥ª®àà¥«¨à®¢ ë. �®£¤  á¯¥ªâà «ì ï ¯«®â-®áâì á«ãç ©®£® èã¬  ¨¬¥¥â ¢¨¤N(!) = SF +m2SX!4; (1)£¤¥ SF ¨ SX | á¯¥ªâà «ìë¥ ¯«®â®áâ¨ èã¬®¢.� ª ¯®ª § ® ¢ à ¡®â¥ [1], ª¢ â®¢ë¥ á¢®©áâ¢ áå¥¬ë ¨§¬¥à¥¨ï, á®áâ®ïé¥© ¨§ ¯à®¡®£® â¥«  ¨ ��,¬®¦® ãç¥áâì, ¥á«¨ á¢¥áâ¨ ¥¥ ª íª¢¨¢ «¥â®© ª« áá¨-ç¥áª®© ¨ ¢¢¥áâ¨ ®£à ¨ç¥¨ï   á¯¥ªâà «ìë¥ ¯«®â-®áâ¨ SF ¨ SX : �§ á®®â®è¥¨ï ¥®¯à¥¤¥«¥®áâ¥©�¥©§¥¡¥à£  ¢ á«ãç ¥, ¥á«¨ ª®àà¥«ïæ¨ï èã¬®¢ ®âáãâ-áâ¢ã¥â, á«¥¤ã¥â SFSX > ~2=4:�®íâ®¬ã ª®£¤  èã¬ë ¬¨¨¬ «ìë (ç¥¬ã á®®â¢¥â-áâ¢ã¥â § ª à ¢¥áâ¢  ¢ íâ®¬ á®®â®è¥¨¨), ¢¥«¨-ç¨ë SX ¨ SF ¥ ï¢«ïîâáï ¥§ ¢¨á¨¬ë¬¨ ¨ èã-¬ë ¯à¨¡®à  ¡ã¤ãâ ®¯¨áë¢ âìáï ®¤¨¬ ¯ à ¬¥âà®¬!d = [SF =(m2SX)]1=4:� à ¬¥âà !d å à ªâ¥à¨§ã¥â ¢¥-«¨ç¨ã á¢ï§¨ ¨§¬¥à¨â¥«ï á ¯à®¡ë¬ â¥«®¬: ç¥¬ ® á¨«ì¥¥, â¥¬ ¡®«ìè¥ SF ¨ ¬¥ìè¥ SX ; á«¥¤®¢ â¥«ì®,¡®«ìè¥ !d:� ª¨¬ ®¡à §®¬, § ¤ ç  ®¯à¥¤¥«¥¨ï â®ç®áâ¨ ¨§-¬¥à¥¨ï á¨«ë ¨§¢¥áâ®© ä®à¬ë ¯à¨ ª®®à¤¨ â-®¬ ¨§¬¥à¥¨¨ á¢®¤¨âáï ª § ¤ ç¥  å®¦¤¥¨ï ¬¨-¨¬ «ì®© ¤¨á¯¥àá¨¨ ¯®£à¥è®áâ¨ ®æ¥¨¢ ¨ï á®-®â¢¥âáâ¢ãîé¨å ¯ à ¬¥âà®¢ á¨£ «  ¢ èã¬¥ (1). �«ïà¥è¥¨ï íâ®© § ¤ ç¨ ¢®á¯®«ì§ã¥¬áï ¥à ¢¥áâ¢®¬�à ¬¥à {� ® [2].F (t)- ¯à®¡®¥â¥«® X(t)-Ffl(t)� ¨§¬¥à¨â¥«ìª®®à¤¨ âë X(t) +Xfl(t)- d2dt2 W (t)- ®¡à ¡®âª ¨§¬¥à¥¨© eA -e� -e!0 -�¨á. 1. �«®ª-áå¥¬  á¨áâ¥¬ë ¨§¬¥p¥¨ï á¨«ë



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü5 7�ã¢áâ¢¨â¥«ì®áâì á¨áâ¥¬ë ®¯à¥¤¥«ï¥âáï äãªæ¨-¥© ¥®¯à¥¤¥«¥®áâ¨H(�1; �2) = cov[lnL(W (t); �1); lnL(W (t); �2)];£¤¥ �i = (A; �) | ¢¥ªâ®à ¯ à ¬¥âà®¢ (¢  è¥¬ á«ã-ç ¥ A ¨ � |  ¬¯«¨âã¤  ¨ ¢à¥¬ï ¯à¨å®¤  á¨«ë),  L(W (t)) | äãªæ¨® « ®â®è¥¨ï ¯à ¢¤®¯®¤®¡¨ï:ln[L(W (t))] = 1Z�1 V (t)[W (t)�As(t)=2]dt == 1Z�1 V (t)[I(t) + As(t)=2]dt;£¤¥ V (t) | ®¯â¨¬ «ì ï ä¨«ìâàãîé ï äãªæ¨ï,s(t) ®¯¨áë¢ ¥â ä®à¬ã á¨«ë. � ª ª ª á«ãç ©ë© èã¬®¯¨áë¢ ¥âáï â®«ìª® ¯¥à¢ë¬ á« £ ¥¬ë¬ ¨ <I(t)> == 0; â®H(�0; �1) = 1Z�1 V (t0)V (t1)<I(t0)I(t1)>dt0dt1: (2)�ãªæ¨ï V (t) ï¢«ï¥âáï à¥è¥¨¥¬ ãà ¢¥¨ïs(t0) = 1Z�1 <I(t0)I(t1)>V (t1)dt1: (3)�á¯®«ì§ãï áâ æ¨® à®áâì èã¬ , ¯¥à¥©¤¥¬ ¤ «¥¥ª á¯¥ªâà «ì®¬ã ¯à¥¤áâ ¢«¥¨î. �®£¤  ãà ¢¥¨¥ (3)¯à¨¬¥â ¢¨¤ v(!)N(!) = AS(!) ei!� ; (4)£¤¥ S(!) | äãàì¥-á¯¥ªâà ä®à¬ë á¨£ « , N(!) |á¯¥ªâà «ì ï ¯«®â®áâì èã¬®¢, v(!)| äãàì¥-á¯¥ªâàäãªæ¨¨ V (t). �ëà ¦ ï V (t) ç¥à¥§ v(!); ª®â®à®¥  -å®¤¨âáï ¨§ ãà ¢¥¨ï (4), ¯®¤áâ ¢«ïï ¥£® ¢ (2), ¯®á«¥¥á«®¦ëå ¯à¥®¡à §®¢ ¨© ¯®«ãç¨¬H(�1; �2) = 1Z�1 d!2� v(!)v(�!)N(�!) == 1Z�1 d!2�A1A2 expf�i!(�1 � �2)gjS(!)j2N(!) :�¨ää¥à¥æ¨àãï äãªæ¨î ¥®¯à¥¤¥«¥®áâ¨,  -å®¤¨¬ í«¥¬¥âë ¬ âà¨æë:a11 = @2H@A1@A2 �����1=�2=� = 1Z�1 d!2� jS(!)j2N(!) ;a22 = @2H@�1@�2 �����1=�2=� = A2 1Z�1 d!2�!2 jS(!)j2N(!) :

�®áª®«ìªã ¨â¥£à « ¢ ç¥âëå ¯à¥¤¥« å ®â ¥ç¥â®©äãªæ¨¨ à ¢¥ ã«î,a12 = �a21 = @2H@A1@�2 ����1=�2=� == A 1Z�1 d!2� (i!) jS(!)j2N(!) = 0:� å®¤ï ¤¨ £® «ìë¥ í«¥¬¥âë ®¡à â®© ¬ âà¨-æë, ¯®«ãç ¥¬ ¬¨¨¬ «ìë¥ ¤¨á¯¥àá¨¨ ¯®£à¥è®áâ¥©®æ¥¨¢ ¨ï: �2A = [ 1Z�1 d!2� jS(!)j2N(!) ]�1;�2� = [A2 1Z�1 d!2�!2 jS(!)j2N(!) ]�1:�§¢¥áâ®, çâ® çã¢áâ¢¨â¥«ì®áâì áå¥¬ë § ¢¨á¨â ®â¢¨¤  á¨«ë: ã§ª®¯®«®á ï ®  ¨«¨ è¨à®ª®¯®«®á ï.� á«ãç ¥ è¨à®ª®¯®«®á®© á¨«ë çã¢áâ¢¨â¥«ì®áâìâ ª¦¥ § ¢¨á¨â ®â â®£®, à ¢® «¨ áà¥¤¥¥ § ç¥¨¥á¨«ë ã«î. �à¨ íâ®¬ çã¢áâ¢¨â¥«ì®áâì á« ¡® § ¢¨-á¨â ®â ª®ªà¥â®£® ¢¨¤  á¨«ë. �®íâ®¬ã ®£à ¨ç¥-¨ï   çã¢áâ¢¨â¥«ì®áâì áå¥¬ë ª è¨à®ª®¯®«®á®©á¨«¥ ¬®¦® à áá¬®âà¥âì, ¨á¯®«ì§ãï ¯à®¡ë¥ á¨«ëF1 = A e��jt�� j sgn(t� �) ¨ F2 = A e��jt�� j :�®¤áâ ¢«ïï á¯¥ªâà «ìë¥ ¯«®â®áâ¨ íâ¨å äãª-æ¨© ¢ ¢ëà ¦¥¨ï ¤«ï ¬¨¨¬ «ìëå ¤¨á¯¥àá¨© ¯®-£à¥è®áâ¥© ®æ¥¨¢ ¨ï, ¯®«ãç¨¬ á«¥¤ãîé¨¥ ¢ëà -¦¥¨ï ¤«ï § ç¥¨© ¯®£à¥è®áâ¥©:�2A = m~�30 f(!d�0);�2� = m~A2�0 g(!d�0)¤«ï äãªæ¨¨ F1 á ã«¥¢ë¬ áà¥¤¨¬ § ç¥¨¥¬ ¨�2A = m~�30 p(!d�0);�2� = m~A2�0q(!d�0)¤«ï äãªæ¨¨ F2 c ¥ã«¥¢ë¬ áà¥¤¨¬ § ç¥¨¥¬.�¥«¨ç¨  pm~=�30  §ë¢ ¥âáï áâ ¤ àâë¬ ª¢ â®-¢ë¬ ¯à¥¤¥«®¬ ¤«ï  ¬¯«¨âã¤ë á¨«ë [3]. � §®¢¥¬ ¯®  «®£¨¨ ¢¥«¨ç¨ã pm~=(A2�0) áâ ¤ àâë¬ ª¢ -â®¢ë¬ ¯à¥¤¥«®¬ ¤«ï ¢à¥¬¥¨ ¯à¨å®¤  á¨«ë. �ãªæ¨¨f(!d�0); g(!d�0); p(!d�0) ¨ q(!d�0) | äãªæ¨¨ ¡¥§-à §¬¥à®© ¯¥à¥¬¥®© !d�0, £¤¥ �0 � 1=� | ¢à¥¬ï¤¥©áâ¢¨ï á¨«ë,   !d | ¯ à ¬¥âà, ®¯¨á ë© ¢ëè¥ ¨å à ªâ¥à¨§ãîé¨© ¯à®æ¥áá ¨§¬¥à¥¨ï. �à ä¨ª¨ íâ¨åäãªæ¨© ¯à¨¢¥¤¥ë   à¨á. 2,   â®çë© ¢¨¤ | ¢ ¯à¨-«®¦¥¨¨.
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�¨á. 2. � ¢¨á¨¬®áâì ¢¥«¨ç¨ë ®è¨¡ª¨ ¨§¬¥p¥¨ï ¬¯«¨âã¤ë ¨ ¢p¥¬¥¨ ¯p¨å®¤  á¨«ë ®â ¯ p ¬¥âp ¨§¬¥p¨â¥«ïC¢®©áâ¢ ¬ äãªæ¨© f(!d�0); g(!d�0); p(!d�0) ¨q(!d�0) c®®â¢¥âáâ¢ãîâ á¢®©áâ¢  â®ç®áâ¨ à¥§ã«ìâ -â®¢ ¨§¬¥à¥¨ï. �ãªæ¨¨ f(!d�0) ¨ g(!d�0) ¨¬¥îâ¬¨¨¬ã¬ë ¢ â®çª å !d�0 � 0; 6 ¨ !d�0 � 2 á®-®â¢¥âáâ¢¥®. �â® ãª §ë¢ ¥â   â®, çâ® áãé¥áâ¢ã¥â®¯â¨¬ «ì®¥ § ç¥¨¥ ¯ à ¬¥âà  ¯à¨¡®à  !d; ¯à¨ª®â®à®¬ â®ç®áâì ¨§¬¥à¥¨ï  ¬¯«¨âã¤ë ¨ ¢à¥¬¥¨¯à¨å®¤  á¨«ë á ã«¥¢ë¬ áà¥¤¨¬ § ç¥¨¥¬ ¬ ªá¨-¬ «ì  ¨ à ¢  áâ ¤ àâ®¬ã ª¢ â®¢®¬ã ¯à¥¤¥«ã(���). �«ï ¢à¥¬¥¨ ¯à¨å®¤  ®¯â¨¬ «ì®¥ § ç¥¨¥!d ¡®«ìè¥, ç¥¬ ¤«ï  ¬¯«¨âã¤ë, ç¥¬ã á®®â¢¥âáâ¢ã¥â¡®«¥¥ á¨«ì ï á¢ï§ì ¨§¬¥à¨â¥«ï ª®®à¤¨ âë ¨ ¯à®¡-®£® â¥« . �à¨ á¨«ì®© á¢ï§¨ ¯à¨¡®à  ¨ â¥« , ¢¥«¨-ç¨  ª®â®à®© ¤ «¥ª  ®â ®¯â¨¬ «ì®©, â®ç®áâì ¨§¬¥-à¥¨ï ¬®£® ¬¥ìè¥ ���. �¡ íâ®¬ £®¢®à¨â â®, çâ®¯à¨ ¡®«ìè¨å § ç¥¨ïå ¯¥à¥¬¥®© § ç¥¨¥ äãª-æ¨© f(!d�0) ¨ g(!d�0) ¬®£® ¡®«ìè¥ ¥¤¨¨æë. �à¨!d�0 ! 1 ®¨  á¨¬¯â®â¨ç¥áª¨ áâà¥¬ïâáï ª äãªæ¨-ï¬ (!d�0)2=2 ¨ (!d�0)=(2p2) á®®â¢¥âáâ¢¥®, ¨§ ç¥£®á«¥¤ã¥â, çâ® â®ç®áâì ¨§¬¥à¥¨ï  ¬¯«¨âã¤ë ¯ ¤ ¥â¡ëáâà¥¥ â®ç®áâ¨ ¨§¬¥à¥¨ï ¢à¥¬¥¨ ¯à¨å®¤  ¯à¨ãá¨«¥¨¨ á¢ï§¨ ¯à¨¡®à  ¨ ¯à®¡®£® â¥« . �§  á¨¬¯-â®â¨ª¨ äãªæ¨© f ¨ g ¯à¨ ¬ «ëå § ç¥¨ïå ¯¥à¥¬¥-®© á«¥¤ã¥â, çâ® ¯à¨ ®á« ¡«¥¨¨ á¢ï§¨ ¯à¨¡®à  ¨ â¥-«  ¯® áà ¢¥¨î á ®¯â¨¬ «ì®© ¢¥«¨ç¨®© â®ç®áâì¨§¬¥à¥¨ï ¢à¥¬¥¨ ¯à¨å®¤  ¯ ¤ ¥â ¡ëáâà¥¥ â®ç®áâ¨¨§¬¥à¥¨ï  ¬¯«¨âã¤ë.�ãªæ¨ï p(!d�0) ¥ ¨¬¥¥â ¬¨¨¬ã¬ , ¨§ ç¥£® á«¥-¤ã¥â, çâ® ®¯â¨¬ «ì®£® § ç¥¨ï ¯ à ¬¥âà  ¯à¨¡®-à  !d; ¯à¨ ª®â®à®¬ â®ç®áâì ¨§¬¥à¥¨ï  ¬¯«¨âã¤ë¨¬¯ã«ìá  á¨«ë á ã«¥¢ë¬ áà¥¤¨¬ § ç¥¨¥¬ ¬ ªá¨-¬ «ì , ¥ áãé¥áâ¢ã¥â. �à¨ ãá¨«¥¨¨ á¢ï§¨ ¯à¨¡®à ¨ ¯à®¡®£® â¥«  â®ç®áâì ¨§¬¥à¥¨ï  ¬¯«¨âã¤ë ¯ -¤ ¥â. �â® á«¥¤ã¥â ¨§ â®£®, çâ® äãªæ¨ï p(!d�0) ¬®-®â®® ¢®§à áâ ¥â   ¯à®¬¥¦ãâª¥ (0; +1): �à¨ ¬ -«ëå § ç¥¨ïå  à£ã¬¥â  äãªæ¨ï p(!d�0) áâà¥¬¨âáïª ã«î, á«¥¤®¢ â¥«ì®,  ¬¯«¨âã¤ã ¨¬¯ã«ìá  á¨«ë á¥ã«¥¢ë¬ áà¥¤¨¬ § ç¥¨¥¬ ¬®¦® ¨§¬¥à¨âì á «î-¡®©  ¯¥à¥¤ § ¤ ®© â®ç®áâìî, ¤®áâ â®ç® ®á« -¡¨¢ á¢ï§ì ¬¥¦¤ã ¯à¨¡®à®¬ ¨ ¯à®¡ë¬ â¥«®¬. �-ä®à¬ æ¨ï ® ¢à¥¬¥¨ ¯à¨å®¤  ¯à¨ íâ®¬ â¥àï¥âáï. �â®¢¨¤® ¨§ â®£®, çâ® ¯à¨ ¬ «ëå § ç¥¨ïå  à£ã¬¥â äãªæ¨ï q(!d�0) áâà¥¬¨âáï ª ¡¥áª®¥ç®áâ¨.�«ï ¢à¥¬¥¨ ¯à¨å®¤  ¨¬¯ã«ìá  á¨«ë á ¥ã«¥¢ë¬áà¥¤¨¬ § ç¥¨¥¬ áãé¥áâ¢ã¥â ®¯â¨¬ «ì®¥ § ç¥-

¨¥ ¯ à ¬¥âà  ¯à¨¡®à  !d; ¯à¨ ª®â®à®¬ â®ç®áâì¨§¬¥à¥¨ï ¬ ªá¨¬ «ì . �â®¬ã á®®â¢¥âáâ¢ã¥â  «¨-ç¨¥ ¬¨¨¬ã¬  äãªæ¨¨ q(!d�0) ¯à¨ (!d�0) � 1; 5:�®ç®áâì ¨§¬¥à¥¨ï ¯à¨ íâ®¬ ª®¥ç  ¨ à ¢  ���.� «¨§ äãªæ¨© f(!d�0); g(!d�0); p(!d�0) ¨ q(!d�0)¯®ª §ë¢ ¥â çâ® ¬ ªá¨¬ «ì ï â®ç®áâì ¨§¬¥à¥¨ï ¬¯«¨âã¤ë ¨ ¢à¥¬¥¨ ¯à¨å®¤  à §«¨ç  ¤«ï á¨« áã«¥¢ë¬ ¨ ¥ã«¥¢ë¬ áà¥¤¨¬ § ç¥¨¥¬. � ¯à¨-¬¥à,  ¬¯«¨âã¤ã á¨«ë á ¥ã«¥¢ë¬ áà¥¤¨¬ § ç¥¨¥¬¬®¦® ¨§¬¥à¨âì á «î¡®© â®ç®áâìî, ¢ â® ¢à¥¬ï ª ª¤«ï á¨«ë á ã«¥¢ë¬ áà¥¤¨¬ § ç¥¨¥¬ áãé¥áâ¢ã¥â¥ã«¥¢ ï ¯à¥¤¥«ì ï â®ç®áâì ¨§¬¥à¥¨ï ¯®àï¤ª ���. �â®¡ë ¯®«ãç¨âì ¬ ªá¨¬ «ìãî â®ç®áâì ¨§-¬¥à¥¨ï, ¯ à ¬¥âàë ¯à¨¡®à , á«¥¤ïé¥£® §  ª®®à¤¨- â®© ¯à®¡®£® â¥« , â ª¦¥ ¤®«¦ë ¡ëâì à §«¨ç-ë¬¨ ¤«ï á¨« á ã«¥¢ë¬ ¨ ¥ã«¥¢ë¬ áà¥¤¨¬ § -ç¥¨¥¬, ª ª ¨ ¤«ï ¨§¬¥à¥¨ï  ¬¯«¨âã¤ë ¨ ¢à¥¬¥¨¯à¨å®¤ . � ç áâ®áâ¨, çâ®¡ë ¨§¬¥à¨âì  ¬¯«¨âã¤ã á¬ ªá¨¬ «ì® ¢®§¬®¦®© â®ç®áâìî, ¤«ï á¨«ë á ¥-ã«¥¢ë¬ áà¥¤¨¬ § ç¥¨¥¬ âà¥¡ã¥âáï ¬ ªá¨¬ «ì®ã¬¥ìè¨âì á¢ï§ì ¯à¨¡®à  ¨ ¯à®¡®£® â¥« . � á«ãç ¥á¨«ë á ã«¥¢ë¬ áà¥¤¨¬ § ç¥¨¥¬ ¥®¡å®¤¨¬® ¢ë-¡à âì § ç¥¨¥ ¯ à ¬¥âà  á¢ï§¨ ¯à®¡®£® â¥«  ¨ ��®¯â¨¬ «ìë¬. � «ì¥©è¥¥ ®á« ¡«¥¨¥ ¨«¨ ãá¨«¥¨¥á¢ï§¨ ã¬¥ìè¨â â®ç®áâì ¨§¬¥à¥¨ï. �«ï ¨§¬¥à¥¨ï¢à¥¬¥¨ ¯à¨å®¤  á¨«ë á ¬ ªá¨¬ «ì®© â®ç®áâìîâà¥¡ã¥âáï § ¤ âì ®¯â¨¬ «ì®¥ § ç¥¨¥ ¯ à ¬¥âà !d; ª®â®à®¥ â ª¦¥ à §«¨ç® ¤«ï á¨« á ã«¥¢ë¬ ¨¥ã«¥¢ë¬ áà¥¤¨¬ § ç¥¨¥¬. �à¨ ã¢¥«¨ç¥¨¨ ¨«¨ã¬¥ìè¥¨¨ íâ®£® ¯ à ¬¥âà  ¯® áà ¢¥¨î á ®¯-â¨¬ «ìë¬ § ç¥¨¥¬ â®ç®áâì ¨§¬¥à¥¨ï ¢à¥¬¥¨¯à¨å®¤  á¨«ë ¯ ¤ ¥â.�®á¯®«ì§ã¥¬áï â¥¬ ¦¥ ¬¥â®¤®¬ ¤«ï á«ãç ï âà¥å ¥-¨§¢¥áâëå:  ¬¯«¨âã¤ë, ¢à¥¬¥¨ ¯à¨å®¤  ¨ ç áâ®âëã§ª®¯®«®á®© á¨«ë.�à ¢¥¨¥ (4) ¯à¨¬¥â ¢¨¤AF (!;!0) ei� = N(!)v(!);£¤¥ !0 | ¥áãé ï ç áâ®â  ã§ª®¯®«®á®© á¨«ë.�ãªæ¨ï ¥®¯à¥¤¥«¥®áâ¨ ¯à¨¬¥â ¢¨¤H(�1; �2) = 1R�1 d!2�V1(!)V2(�!)N(�!) == 1Z�1 d!2�A1A2expfi!(�1� �2)gN(!) F (!;!01)F (�!;!02):�¨ää¥à¥æ¨àãï ¥¥, ¯®«ãç¨¬ í«¥¬¥âë ¬ âà¨æë:a11 = 1Z�1 d!2� 1N(!)F (!;!0)F (�!;!0);a22 = A2 1Z�1 d!2� !2N(!)F (!;!0)F (�!;!0);



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü5 9a33 = A2 1Z�1 d!2� 1N(!) @F (!;!0)@!0 @F (!;!0)@!0 ;a12 = a21 = a23 = a32 = 0;a13 = �a31 = A 1Z�1 d!2� 1N(!)F (!;!0)@F (�!;!0)@!0 :�á¯®«ì§ãï ãá«®¢¨¥ ã§ª®¯®«®á®áâ¨ ¨ ¯à¥¥¡à¥£ ïá« £ ¥¬ë¬ a213 ¯® áà ¢¥¨î á a11a33; ¯®«ãç¨¬, çâ®¤¨ £® «ìë¥ í«¥¬¥âë ®¡à â®© ¬ âà¨æë ®¡à âë¤¨ £® «ìë¬ í«¥¬¥â ¬ ¯àï¬®©.�«ï ¯à®¡®© äãªæ¨¨ F (t) = A e��jt�� j�� cos(!0(t � �)) ¯® â¥®à¥¬¥ ® ¬®¤ã«ïæ¨¨ F (!;!0) == (AS(!+!0)+AS(!�!0))=2; £¤¥ S(!)| á¯¥ªâà «ì- ï ¯«®â®áâì ¬®¤ã«¨àãîé¥© äãªæ¨¨ e��jt�� j : �á-¯®«ì§ãï á¢®©áâ¢  ç¥â®áâ¨ á¯¥ªâà «ì®© äãªæ¨¨,  â ª¦¥ ãá«®¢¨¥ ã§ª®¯®«®á®áâ¨, ¯à¥¥¡à¥£ ¥¬ á« -£ ¥¬ë¬¨ â¨¯  S(! + !0)S(! � !0) ¯® áà ¢¥¨î áS(! + !0)S(�! � !0) ¨, ¯®« £ ï N(!) � N(!0); ¯®-«ãç¨¬ ¢ëà ¦¥¨ï ¤«ï ®è¨¡®ª ®æ¥¨¢ ¨ï:�2A = N(!0)24 1Z�1 d!2� jS(!)j22 35�1 ;�2� = N(!0)24!20A2 1Z�1 d!2� jS(!)j22 35�1 ;�2!0 = N(!0)24A2 1Z�1 d!2� jS0(!)j22 35�1 :� §¡¨¢ äãªæ¨î A e��jt�� j cos(!0(t � �) + ')  á« £ ¥¬ë¥, ¢ª«îç îé¨¥ cos(!0(t��)) ¨ sin(!0(t��));¨ ¨á¯®«ì§ãï á¢®©áâ¢  ç¥â®áâ¨,   â ª¦¥ ¤¥©áâ¢¨â¥«ì-®áâ¨ ¨ ¬¨¬®áâ¨ äãàì¥-á¯¥ªâà  ç¥âëå ¨ ¥ç¥âëåäãªæ¨© á®®â¢¥âáâ¢¥®, «¥£ª® ¯®ª § âì, çâ® ¯®«ã-ç¥ë¥ à ¢¥áâ¢  á¯à ¢¥¤«¨¢ë ¤«ï á«ãç ï «î¡®© § -à ¥¥ ¨§¢¥áâ®© ä §ë ': �®¤áâ ¢¨¢ á¯¥ªâà «ìë©¢¨¤ äãªæ¨¨ e��jtj ¢ S(!), ¯®«ãç¨¬ ¤«ï â®ç®áâ¨ ¨§-¬¥à¥¨ï�2A = m~�3 (!2d�20 + (!40=!4d)�20 ) = m~�3 r(!d�0);�2� = m~A2� (!2d=!20 + !20=!2d) = m~A2� n(!d�0);�2! = m~A2�5 (!2d�20 + (!40=!4d)�20 ) m~A2�5k(!d�0):�¥«¨ç¨ã pm~=(A2�5)  §®¢¥¬ ¯®   «®£¨¨ á ¢¥-«¨ç¨ ¬¨ pm~=(�3) ¨ pm~=(A2�) áâ ¤ àâë¬

ª¢ â®¢ë¬ ¯à¥¤¥«®¬ ¤«ï ç áâ®âë á¨«ë. �ãªæ¨¨r(!d�0); n(!d�0) ¨ k(!d�0) ¨¬¥îâ ¬¨¨¬ã¬ë ¢ â®çª¥!d = !0: �â® £®¢®à¨â ® â®¬, çâ® áãé¥áâ¢ã¥â ®¯â¨-¬ «ì®¥ § ç¥¨¥ ¯ à ¬¥âà  ¨§¬¥à¨â¥«ï !d; ¯à¨ ª®-â®à®¬ â®ç®áâì ¨§¬¥à¥¨ï  ¬¯«¨âã¤ë, ¢à¥¬¥¨ ¯à¨-å®¤  ¨ ç áâ®âë á¨«ë ¬ ªá¨¬ «ì . �à¨ ãá¨«¥¨¨ ¨«¨®á« ¡«¥¨¨ á¢ï§¨ ¨§¬¥à¨â¥«ï ª®®à¤¨ âë ¨ ¯à®¡®-£® â¥«  ¯® áà ¢¥¨î á ®¯â¨¬ «ì®© ¢¥«¨ç¨®© â®ç-®áâì ¨§¬¥à¥¨ï  ¬¯«¨âã¤ë, ¢à¥¬¥¨ ¯à¨å®¤  ¨ ç á-â®âë á ç «® ¬¥¤«¥®,   § â¥¬ ¡ëáâà® ¯ ¤ ¥â.� ª¨¬ ®¡à §®¬, ¯®ª § ®, çâ® ¤«ï ¨§¬¥à¥¨ï  ¬-¯«¨âã¤ë ¨ ¢à¥¬¥¨ ¯à¨å®¤  á¨«ë á ®¯â¨¬ «ì®© â®ç-®áâìî ¥®¡å®¤¨¬® ãáâ ®¢¨âì á®®â¢¥âáâ¢ãîéãî ¢¥-«¨ç¨ã á¢ï§¨ ¯à¨¡®à  ¨ ¯à®¡®£® â¥« . �  ¡ã¤¥â § -¢¨á¥âì ¥ â®«ìª® ®â âà¥¡ã¥¬®© â®ç®áâ¨ ¨§¬¥à¥¨ï,® ¨ ®â ª« áá  ¨§¬¥àï¥¬®© á¨«ë.�«ï ®¤®¢à¥¬¥®£® ¨§¬¥à¥¨ï  ¬¯«¨âã¤ë, ¢à¥-¬¥¨ ¯à¨å®¤  ¨ ç áâ®âë á¨«ë ¢¨¤  F (t) = Af(t��)�� cos(!0(t� �)��) ¢¥«¨ç¨ã á¢ï§¨ ¨§¬¥à¨â¥«ï ª®®à-¤¨ âë ¨ ¯à®¡®£® â¥«  ¥®¡å®¤¨¬® § ¤ ¢ âì ¢ á®®â-¢¥âáâ¢¨¨ á ¯à¥¤¯®« £ ¥¬®© ç áâ®â®© á¨£ « . �¥á®¢-¯ ¤¥¨¥ ¯à¥¤¯®« £ ¥¬®© ¨ ¨áâ¨®© ç áâ®âë ã¬¥ì-è¨â â®ç®áâì ¨§¬¥à¥¨ï.�à¨«®¦¥¨¥f(!d�0) = q(!d�0) = h�1 + (!d�0)4�2i��h(!d�0)(2p2� 2p2(!d�0)4++4p2(!d�0)2 + 2(!d�0)5 � 6(!d�0))i�1;g(!d�0) = h�1 + (!d�0)4�2i��h2(!d�0)2(2p2(!d�0)3 �p2(!d�0)++p2(!d�0)5 + 1� 3(!d�0)4)i�1;p(!d�0) = h�!d�0)(1 + (!d�0)4�2i��h(�4p2(!d�0)2 + 2p2� 2p2(!d�0)4++10(!d�0)3 + 2(!d�0)7)i�1:�¨â¥à âãà 1. �®à®æ®¢ �.�., � «¨«¨ �.�. // � ¤¨®â¥å. ¨ í«¥ªâà®¨ª .1982. 27, ü12. C. 2392.2. �®à®æ®¢ �.�. �¥®à¨ï ¨ ¬¥â®¤ë ¬ ªà®áª®¯¨ç¥áª¨å ¨§-¬¥à¥¨©. �., 1989.3. Braginsky V.B., Khalili F.Ja. Quantum Measurement. Cambrige,1992.4. Braginsky V.B., Khalili F.Ya. // Phys. Lett. 1996. A 218. P. 164.5. Vyatchanin S.P., Zybova E.A. // Phys. Lett. 1995. A 201. P. 269.�®áâã¯¨«  ¢ p¥¤ ªæ¨î23.05.97


