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��(x; x0) expfi�(x; x0)g== Z d4p(2�)4�g�� � ����M2W h1� p2�M2W(p2�M2W =�)i���
��(x; x0) expfi�(x; x0)g; (7)£¤¥ ï¢ë© ¢¨¤ �(x; x0) ¯à¨¢¥¤¥ ¢ (2).�à¨ á®®â¢¥âáâ¢ãîé¥¬ ¢ë¡®à¥ § ç¥¨ï ¯ à ¬¥â-à  � , ä¨ªá¨àãîé¥£® ª «¨¡à®¢ªã, ä®à¬ã«  (7) ¤ ¥â¢ëà ¦¥¨¥ ¤«ï ¯à®¯ £ â®à  W -¡®§®  ¢ áªà¥é¥-®¬ í«¥ªâà®¬ £¨â®¬ ¯®«¥ ¤«ï á«ãç ¥¢ ä¥©¬ ®¢-áª®© ¨ ã¨â à®© ª «¨¡à®¢®ª.�á«¨ ¢ ä®à¬ã«¥ (7) ú¢ëª«îç¨âìû í«¥ªâà®¬ £¨â-®¥ ¯®«¥ (A� ! 0), â® ¯®«ãç¨âáï ¨§¢¥áâë© à¥§ã«ì-â â (á¬.,  ¯à., [10]) ¤«ï ¯à®¯ £ â®à  W -¡®§®  ¢R� -ª «¨¡à®¢ª¥ ¢ ¢ ªãã¬¥. �à®¬¥ â®£®, ï¢ë© ¢¨¤¯à®¯ £ â®à  W -¡®§®  ¢ R� -ª «¨¡à®¢ª¥ ¯®§¢®«ï¥âáâà®£® ®¡®á®¢ âì ¤®¯®«¨â¥«ìãî ¯à®æ¥¤ãàã, ª®-â®à ï ¡ë«  ¯à®¢¥¤¥  á æ¥«ìî ¯®«ãç¥¨ï ª®¥ç®-£® à¥§ã«ìâ â  ¯à¨ à áç¥â å ¢ ã¨â à®© ª «¨¡à®¢ª¥¯®«¥¢®£® W -¡®§®®£® ¢ª« ¤  ¢  ®¬ «ìë© ¬ £-

¨âë© ¬®¬¥â § àï¦¥®£® «¥¯â®  [1, 3]. � ¨á-¯®«ì§®¢ ¨¥¬ (7) ¬®¦® â ª¦¥ ¯®«ãç¨âì § ¬ªãâ®¥¢ëà ¦¥¨¥ [7] ¤«ï ¬ £¨â®£® ¬®¬¥â  �e , â®ç®ãç¨âë¢ îé¥¥ § ¢¨á¨¬®áâì ®â ®â®è¥¨© ¬ áá ç á-â¨æ (m�=mW ¨ me=mW ), ãç áâ¢ãîé¨å ¢ á®®â¢¥â-áâ¢ãîé¥¬ ¯à®æ¥áá¥.�¨â¥à âãà 1. tERNOW i.m., rODIONOW w.n., pERES-fERNANDES w.k.,sTUDENIKIN a.i. // �§¢. ¢ã§®¢, �¨§¨ª . 1985. ü12. C. 55.2. �âã¤¥¨ª¨ �.�., �¥à®¢ �.�. // �§¢. ¢ã§®¢, �¨§¨ª . 1992.ü 6. C. 65.3. �âã¤¥¨ª¨ �.�. // ����. 1990. 97. C. 1407;Studenikin A. // Results and Perspectives in Particle Physics:Frascati Physics Series (Italy) / Ed. M. Greco. 1998. V. 12.P. 247.4. �ãª®¢áª¨© �.�., �®¨ï �.�., �¬¨®¢ �.�. // ����. 1993.104. C. 3269.5. Elmfors P., Persson D., Skagerstam B. // Nucl. Phys. 1996.B464. P. 153.6. Erdas A., Kim C., Lee T. // E-print Archives: hep-ph/9804318.7. Egorov A.M., Lobanov A.E., Studenikin A.I. // New Worldsin Astroparticle Physics / Ed. A. Mourao. Singapore: WorldScientific, 1999; E-print Archives: hep-ph/9902447.8. �¨âãá �.�. // �à. ����. �.: � ãª , 1979. �. 111. C. 5.9. �âã¤¥¨ª¨ �.�. // �§¢. ¢ã§®¢, �¨§¨ª . 1988. ü8. C. 126;�¨á. ... ¤-p  ä¨§.-¬ â.  ãª. �. (���), 1992.10. Fujikawa K., Lee B., Sanda A. // Phys. Rev. 1972. D7. P. 2923.�®áâã¯¨«  ¢ p¥¤ ªæ¨î11.01.99��� 519.2:534 � ������ ������������� ��������� ��� �������������� �������������. �. � â¢¥¥¢ , �. �. �ëâì¥¢(ª ä¥¤à  ª®¬¯ìîâ¥àëå ¬¥â®¤®¢ ä¨§¨ª¨)�®ª § ®, ª ª¨¬ ®¡à §®¬  ¯à¨®à ï ¥ç¥âª®áâì ¬®¤¥«¨ íªá¯¥à¨¬¥â  ®¯à¥¤¥«ï¥â ¥ç¥âª®áâì¨â¥à¯à¥â æ¨¨ ¨§¬¥à¥¨©.�¢¥¤¥¨¥�«ï à¥è¥¨ï «¨¥©®© áâ â¨áâ¨ç¥áª®© § ¤ ç¨ ¨-â¥à¯à¥â æ¨¨ ¨§¬¥à¥¨© âà¥¡ã¥âáï § ¨¥ ¬®¬¥â®¢¯¥à¢®£® ¨ ¢â®à®£® ¯®àï¤ª®¢ á«ãç ©ëå ®è¨¡®ª, ¢ â®¢à¥¬ï ª ª   ¯à ªâ¨ª¥ íâ¨ § ¨ï ®¡ëç® ¥ç¥âª¨,®áïâ ª ç¥áâ¢¥ë© å à ªâ¥à ¨ ¥ ¬®£ãâ ¡ëâì ¨á-¯®«ì§®¢ ë ¢ à ¬ª å â¥®à¥â¨ª®-¢¥à®ïâ®áâëå ¬¥-â®¤®¢. �«ï ¨á¯®«ì§®¢ ¨ï ¥ç¥âª®© ¨ä®à¬ æ¨¨ ®¬ â¥¬ â¨ç¥áª®© ¬®¤¥«¨ íªá¯¥à¨¬¥â  ¢ à ¡®â¥ ¯à¥¤-« £ ¥âáï â¥®à¥â¨ª®-¢®§¬®¦®áâë© ¯®¤å®¤ [1]. �à¨-¢¥¤¥¬ ¥®¡å®¤¨¬ë¥ ¤«ï ¤ «ì¥©è¥£® ¨§«®¦¥¨ï à¥-§ã«ìâ âë ¯® ¬¥â®¤ ¬ à¥¤ãªæ¨¨ ¨§¬¥à¥¨© ¨ â¥®à¨¨¢®§¬®¦®áâ¥© [1, 2].�ãáâì áå¥¬  ¨§¬¥à¥¨© ¯à¥¤áâ ¢«¥  ¢ ¢¨¤¥� = Af + �; (1)£¤¥ � | ¨áª ¦¥ë© èã¬®¬ � 2R ¢ëå®¤®© á¨£ «Af ¯à¨¡®à  A ,   ¢å®¤ ª®â®à®£® ¯®áâã¯¨« á¨£ «
f 2 eR ®â ¨§¬¥àï¥¬®£® ®¡ê¥ªâ  ¨ áà¥¤ë; R; eR | ª®-¥ç®¬¥àë¥ ¥¢ª«¨¤®¢ë ¯à®áâà áâ¢ ; A | «¨¥©-ë© ®¯¥à â®à, ¬®¤¥«¨àãîé¨© ¨§¬¥à¨â¥«ìë© ¯à¨-¡®à. � § ¤ ç¥ à¥¤ãªæ¨¨ ¨§¬¥à¥¨ï § ¤  «¨¥©ë©®¯¥à â®à U : eR ! U , ¬®¤¥«¨àãîé¨© á¢ï§ì ¬¥¦¤ãá¨£ «®¬ f ¨ ¯ à ¬¥âà ¬¨ Uf 2 U ¨áá«¥¤ã¥¬®£®®¡ê¥ªâ . �¯¥à â®à U ¬®¤¥«¨àã¥â â ª  §ë¢ ¥¬ë©¨¤¥ «ìë© ¨§¬¥à¨â¥«ìë© ¯à¨¡®à,   ¢ëå®¤¥ ª®-â®à®£® ¨áá«¥¤®¢ â¥«ì ¯®«ãç ¥â ¯ à ¬¥âàë ®¡ê¥ªâ ,á¢®©áâ¢¥ë¥ ¥£® ¥áâ¥áâ¢¥®¬ã á®áâ®ï¨î, ¥ ¨á-ª ¦¥®¬ã ¨§¬¥à¥¨¥¬. � ¯à®áâ¥©è¥© § ¤ ç¥ à¥¤ãª-æ¨¨ ¨§¬¥à¥¨ï (1) âà¥¡ã¥âáï ®¯à¥¤¥«¨âì «¨¥©ë©®¯¥à â®à R : eR ! U â ª, çâ®¡ë ¯à¥®¡à §®¢ ¨¥R� = RAf +R�  ¨¡®«¥¥ â®ç® ¯à¨¡«¨¦ «® § ç¥-¨ï Uf ¯ à ¬¥âà®¢ ¨áá«¥¤ã¥¬®£® ®¡ê¥ªâ , ¯à¨ íâ®¬R� ¬®¦® à áá¬ âà¨¢ âì ª ª ¨áª ¦¥ë© èã¬®¬R� ¢ëå®¤®© á¨£ « ¯à¨¡®à  RA . �¯¨á  ï § ¤ ç  §ë¢ ¥âáï § ¤ ç¥© à¥¤ãªæ¨¨ ¨§¬¥à¥¨ï ª ¨¤¥ «ì®-



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü4 55¬ã ¯à¨¡®àã [2]. �«ï ¥¥ à¥è¥¨ï ¥®¡å®¤¨¬® § ¤ âì¬®¤¥«ì áå¥¬ë ¨§¬¥à¥¨ï (1). �áâ ®¢¨¬áï   á«ãç ¥â¥®à¥â¨ª®-¢¥à®ïâ®áâ®© ¬®¤¥«¨ [A;�] , ¢ ª®â®à®©èã¬ � ï¢«ï¥âáï á«ãç ©ë¬ í«¥¬¥â®¬ ¯p®áâp áâ¢ R á ¬ â¥¬ â¨ç¥áª¨¬ ®¦¨¤ ¨¥¬ E� = 0 ¨ ª®¢ à¨- æ¨®ë¬ ®¯¥à â®à®¬ ��) ,   f |  ¯à¨®à¨ ¯à®-¨§¢®«ìë© í«¥¬¥â ¯p®áâp áâ¢  eR . �¯¥à â®à à¥-¤ãªæ¨¨ R : eR ! U ®¯à¥¤¥«¨¬ ª ª à¥è¥¨¥ § ¤ ç¨  ¬¨¨¬ ªá ¤«ï áà¥¤¥ª¢ ¤à â¨ç®© ¯®£à¥è®áâ¨®æ¥¨¢ ¨ï Uf ¯®áà¥¤áâ¢®¬ R� :supf2 eREkR��Ufk2 � minR: R!U : (2)�á«¨ ¨ â®«ìª® ¥á«¨ U 2 DA = fU 0 : eR ! U ,U 0(I�A�A) = 0g , â® à¥è¥¨¥ § ¤ ç¨ (2) áãé¥áâ¢ã¥â;¤«ï ¥¢ëà®¦¤¥®£® ª®¢ à¨ æ¨®®£® ®¯¥à â®à  �à¥è¥¨¥ ¥¤¨áâ¢¥® ¨ ¨¬¥¥â ¢¨¤ (ç¥àâ®çª  ¨ §¢¥§-¤®çª  ã ®¯¥à â®à  á¨¬¢®«¨§¨àãîâ á®®â¢¥âáâ¢¥®¯á¥¢¤®®¡à é¥¨¥ ¨ á®¯àï¦¥¨¥) [2]R� = U(A���1A)�A���1�; (3)á®¯ãâáâ¢ãîé ï ¯®£à¥è®áâì (2) ®æ¥¨¢ ¨ï Uf ¯®-áà¥¤áâ¢®¬ R� à ¢ h(U;�)= TrU(A���1A)�U�: (4)�á«¨ U = I , U = eR , ®¯¥à â®àë � ¨ A�A ¥-¢ëà®¦¤¥ë, â® ä®à¬ã«ë (3), (4) ¯à¥®¡à §ãîâáï ª¯à®áâ®¬ã ¢¨¤ã:R� = (A���1A)�1A���1�; (5)h(I;�)= Tr(A���1A)�1: (6)�p¨¢¥¤¥¬ ¥ª®â®àë¥ ®¯à¥¤¥«¥¨ï ¨ ¯®ïâ¨ï â¥-®à¨¨ ¢®§¬®¦®áâ¥© [1]. � ¤ ®© à ¡®â¥ ¤«ï â®£®,çâ®¡ë ®å à ªâ¥à¨§®¢ âì ¥ç¥âª®¥ ¬®¦¥áâ¢® A�X ,¤®áâ â®ç® § ¤ âì ¥£® å à ªâ¥à¨áâ¨ç¥áªãî äãªæ¨î'A(�) : X ! [0; 1] . � ç¥¨¥ 'A(x) ¥áâì ¢®§¬®¦®áâì¢ª«îç¥¨ï x 2 X ¢ A ; ¥á«¨ 'A(x) = �1; x 2 A0; x =2 A ,â® A | úç¥âª®¥û ¯®¤¬®¦¥áâ¢® X . �¥ç¥âª¨© í«¥-¬¥â � , ¯à¨¨¬ îé¨© § ç¥¨ï ¢ X, ¬®¦¥â ¡ëâì§ ¤  à á¯à¥¤¥«¥¨¥¬ ¢®§¬®¦®áâ¥© ¥£® § ç¥¨© |äãªæ¨¥© '�(�) : X! [0; 1] , § ç¥¨¥ '�(x) ª®â®à®©¤«ï ª ¦¤®£® x 2 X ®¯à¥¤¥«ï¥â ¢®§¬®¦®áâì à ¢¥-áâ¢  � = x . �ãªæ¨ï '�(�) ®¯à¥¤¥«ï¥â à á¯à¥¤¥«¥¨¥¢®§¬®¦®áâ¥© P �(�) : P(X)! [0; 1] ¨ á®®â¢¥âáâ¢ãî-é¥¥ ¢®§¬®¦®áâ®¥ ¯à®áâà áâ¢® �X;P(X); P �(�)�.�¤¥áì P(X) | � - «£¥¡à  ¢á¥å ¯®¤¬®¦¥áâ¢ X . �®§-¬®¦®áâì ¢ª«îç¥¨ï ¥ç¥âª®£® í«¥¬¥â  � ¢ ¥ç¥â-ª®¥ ¬®¦¥áâ¢® A (¢®§¬®¦®áâì á®¡ëâ¨ï � 2 A) ¤ -¥âáï ¢ëà ¦¥¨¥¬p'�('A(�)) = supx2Xmin�'A(x); '�(x)�:�) � ¯®¬¨¬, çâ® ¯® ®¯à¥¤¥«¥¨î �x = E�(x; �) , x 2 R , ¨Ek�k2 =Tr� [2].

� ¢¥áâ¢®'�(y) = supx2g�1(fyg)'�(x); y 2 Y; (7)®¯à¥¤¥«ï¥â à á¯à¥¤¥«¥¨¥ ¥ç¥âª®£® í«¥¬¥â  � == g(�) , £¤¥ äãªæ¨ï g(�) : X! Y .1. �â¥à¯à¥â æ¨ï ¨§¬¥à¥¨ï ¤«ï ¬®¤¥«¨á ¥ç¥âª¨¬ ª®¢ à¨ æ¨®ë¬ ®¯¥à â®à®¬� à áá¬ âà¨¢ ¥¬®© § ¤ ç¥ à¥çì ¯®©¤¥â ® ¥ç¥â-ª®© ¬®¤¥«¨ èã¬  ¨§¬¥à¥¨©. �ã¤¥¬ áç¨â âì, çâ®¢ ä®à¬ã« å (5), (6) ª®¢ à¨ æ¨®ë© ®¯¥à â®à � :R ! R | ¥ç¥âª¨© í«¥¬¥â á § ¤ ë¬ à á¯à¥-¤¥«¥¨¥¬ '�(S) = �(trS) ¢®§¬®¦®áâ¥© ¥£® § -ç¥¨©, £¤¥ �(�) : [0;1) ! [0; 1] | ¥¯à¥àë¢ ï,áâà®£® ¬®®â®® ã¡ë¢ îé ï äãªæ¨ï, �(0) = 1 ,'�(S) | ¢®§¬®¦®áâì à ¢¥áâ¢  � = S . � â ª®¬á«ãç ¥ à ¢¥áâ¢® (6) ®¯à¥¤¥«ï¥â ¥ç¥âª¨© í«¥¬¥âR+ = [0;1) , ¬®¤¥«¨àãîé¨© áà¥¤¥ª¢ ¤à â¨çãî¯®£à¥è®áâì à¥¤ãªæ¨¨ ¨§¬¥à¥¨ï; âà¥¡ã¥âáï ¯®«ã-ç¨âì à á¯à¥¤¥«¥¨¥ ¢®§¬®¦®áâ¥© ¥£® § ç¥¨© |äãªæ¨î 'h(�) : [0;1)! [0; 1] , § ç¥¨¥ 'h(t) ª®â®-à®© ¤«ï ª ¦¤®£® t 2 [0;1) ®¯à¥¤¥«ï¥â ¢®§¬®¦®áâìâ®£®, çâ® áà¥¤¥ª¢ ¤à â¨ç ï ¯®£à¥è®áâì à¥¤ãªæ¨¨¨§¬¥à¥¨ï à ¢  t . �®£« á® (7), ¤«ï ®¯à¥¤¥«¥¨ï'h(t) âà¥¡ã¥âáï  ©â¨'h(t) = supS: t=tr(A�S�1A)�1 '�(S): (8)�®áª®«ìªã �(�) | ¬®®â®® ã¡ë¢ îé ï äãªæ¨ï,â® § ¤ çã (8) ¬®¦® § ¯¨á âì ¢ ¢¨¤¥'h(t) = �� infS: t=tr(A�S�1A)�1 trS�: (9)�   ¬ ¥ ç    ¨ ¥. � ¢ëà ¦¥¨ïå (8), (9) ¯à¥¤¯®« £ -¥âáï ¥¢ëà®¦¤¥®áâì ®¯¥à â®à  S. �¤ ª® â®ç ï¨¦ïï £à ì (9) ¥ ¤®áâ¨£ ¥âáï   ¥¢ëà®¦¤¥®¬®¯¥à â®à¥ S; ¬®¦® ¯®ª § âì, çâ® â®ç ï ¨¦ïï£à ì ¢ (9) ¤®áâ¨£ ¥âáï   ¢ëà®¦¤¥®¬ ®¯¥à â®à¥,ª®â®àë© ï¢«ï¥âáï äãªæ¨¥© ®¯¥p â®p  A�A .�â®¡ë  ©â¨ à¥è¥¨¥ § ¤ ç¨ (9), ¢¢¥¤¥¬ ®àâ®-®à¬¨à®¢ ë© ¡ §¨á fejg , j = 1; : : : ; n , ¯à®áâà -áâ¢  R , á®áâ®ïé¨© ¨§ á®¡áâ¢¥ëå ¢¥ªâ®à®¢ á -¬®á®¯àï¦¥®£® ¥®âà¨æ â¥«ì®£® ®¯¥à â®à  A�A :A�Aej = �2jej , j = 1; : : : ; n , �21 6 �22 6 : : : 6 �2n ,n = dimR . �®«®¦¨â¥«ì® ®¯à¥¤¥«¥ë© ª®¢ à¨ -æ¨®ë© ®¯¥à â®à S , á®£« á® § ¬¥ç ¨î, ¨¬¥¥â âã¦¥ á¨áâ¥¬ã á®¡áâ¢¥ëå ¢¥ªâ®à®¢ fejg , j = 1; : : : ; n .�¡®§ ç¨¬ s2j = (ej ; Sej) , j = 1; : : : ; n . � ¤ ç  (9)¯à¨¬¥â ¢¨¤'h(t) = � minsj: t= nPj=1 s2j=�2j nXj=1 s2j!: (10)



56 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü 4� ¬¥â¨¬, çâ® äãªæ¨ï � £à ¦  nPj=1 s2j + !�t �� nPj=1 s2j=�2j� § ¤ ç¨ (10) ¯® ¥¯à¥àë¢®áâ¨ ¬®¦¥â¡ëâì ¯à®¤®«¦¥    ª« áá ¢á¥å (¥ â®«ìª® ¥¢ëà®¦-¤¥ëå) á ¬®á®¯àï¦¥ëå ¥®âà¨æ â¥«ìëå ®¯¥à -â®à®¢ S = S(A�A) .� ¥ ® à ¥ ¬   1. �¥è¥¨¥¬ § ¤ ç¨ (10) ï¢«ï¥â-áï á ¬®á®¯àï¦¥ë© ¥®âà¨æ â¥«ìë© ®¯¥à â®à S :R!R , Se1 = t�21e1 , Se2 = : : := Sen = 0 , ¨ à á¯à¥-¤¥«¥¨¥ ¢®§¬®¦®áâ¥© ¥ç¥âª®© ¯®£à¥è®áâ¨'h(t) = �(t�21); t 2 [0;1): (11)� â¥®à¥¬¥ ®¯à¥¤¥«¥® ¬ à£¨ «ì®¥ à á¯à¥¤¥«¥-¨¥ ¢®§¬®¦®áâ¥© ®è¨¡ª¨ à¥¤ãªæ¨¨ ¨§¬¥à¥¨ï (1).� ª ª ª á®¢¬¥áâ®¥ à á¯à¥¤¥«¥¨¥ ¥ç¥âª®£® ¢¥ª-â®à  R� ¨§ (5) ¨ ¯®£à¥è®áâ¨ h ¨§ (6) ¥áâì'(h; t) = �(trS(r; t)) , £¤¥trS(r; t) = supftrSjS : R!R; S > 0;(A�S�1A)�1A�S�1� = r; tr(A�S�1A)�1 = tg;t 2 [0;1) , r 2 eR , â® 'h(t) = supr2R'(r; t) , t 2 [0;1) ,¨ 'h(t) > '(r; t) ¤«ï ª ¦¤®£® r 2 eR. � ç¥ £®¢®àï,¢ â¥®à¥¬¥ 1 ®¯à¥¤¥«¥  ú¬ ªá¨¬ «ì ï ¥ç¥âª®áâìû¯®£à¥è®áâ¨ à¥¤ãªæ¨¨.2. � ¤ ç  à¥¤ãªæ¨¨ ¨§¬¥à¥¨©¯à¨ ¤®¯®«¨â¥«ìëå ú¥ç¥âª¨åû ¨§¬¥à¥¨ïå�ãáâì ªà®¬¥ ¨§¬¥à¥¨ï (1) ¢ë¯®«¥® ¨§¬¥à¥¨¥�0 =A0f + �0 , £¤¥ A0 : eR!R | «¨¥©ë© ®¯¥à â®à,èã¬ �0 2 R | á«ãç ©ë© ¢¥ªâ®à á ¬ â¥¬ â¨ç¥áª¨¬®¦¨¤ ¨¥¬ E�0 = 0 ¨ ª®¢ à¨ æ¨®ë¬ ®¯¥à â®à®¬�0 . �å¥¬ã á ¤®¯®«¨â¥«ìë¬ ¨§¬¥à¥¨¥¬ ¯à¥¤áâ ¢¨¬¢ ¢¨¤¥ e� = �AA0� f + ���0� : (12)� áá¬®âà¨¬ ¬®¤¥«ì ¨§¬¥à¥¨ï [ eA; e�] , ¢ ª®â®à®©eA = �AA0� ¨ e� = �� 00�0�. �ãáâì ®¯¥à â®àë A�A , � ,
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