
10 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü 5��� 539.12.164 �������� ������ ����������� �������� ������ ��������. �. � àâë¥ª®*) , �. �. � ãáâ®¢(ª ä¥¤p  ª¢ â®¢®© áâ â¨áâ¨ª¨ ¨ â¥®p¨¨ ¯®«ï)� à ¬ª å ª¢ §¨¯®â¥æ¨ «ì®£® ¬¥â®¤  ®¯¨á ¨ï á¢ï§ ëå á®áâ®ï¨© ¨áá«¥¤®¢   ¢¥à®ïâ®áâì®¡à §®¢ ¨ï ®àâ®¯®§¨âà®¨ï ¢ à á¯ ¤¥ �0-¬¥§® . �ëç¨á«¥ë à¥«ïâ¨¢¨áâáª¨¥ ¨ à ¤¨ æ¨®ë¥ ¯®-¯à ¢ª¨ ¯®àï¤ª  O(�) ª è¨à¨¥ à á¯ ¤  ¨ ¯à®¢¥¤¥® áà ¢¥¨¥ á íªá¯¥à¨¬¥â «ìë¬¨ ¤ ë¬¨.�¢¥¤¥¨¥�¥ ªæ¨¨ ¢§ ¨¬®¤¥©áâ¢¨ï ¨ à á¯ ¤  ¯¨®®¢ á«ã-¦ â æ¥ë¬ ¨áâ®ç¨ª®¬ ¨ä®à¬ æ¨¨ ¥ â®«ìª® ®á¢®©áâ¢ å ¯¨®®¢, ® ¨ ®¡ ®¡é¨å § ª®®¬¥à®áâïå¢§ ¨¬®¤¥©áâ¢¨ï í«¥¬¥â àëå ç áâ¨æ. � ª, ¨§¬¥à¥-¨¥ ®â®è¥¨ï ¢¥à®ïâ®áâ¥© à á¯ ¤®¢ �+ ! e+ + �e¨ �+ ! �+ + �� ¡ë«® ¨á¯®«ì§®¢ ® ¤«ï ¯à®¢¥àª¨¯à¥¤¯®«®¦¥¨ï ® ¢¥ªâ®à®- ªá¨ «ì®© áâpãªâãp¥ £ -¬¨«ìâ®¨   á« ¡®£® ¢§ ¨¬®¤¥©áâ¢¨ï,   ®âªàëâ¨¥ ¡¥-â -à á¯ ¤  ¯¨®  �+ ! �0+e++�e ï¢¨«®áì íªá¯¥à¨-¬¥â «ìë¬ ¯®¤â¢¥à¦¤¥¨¥¬ £¨¯®â¥§ë ® á®åà ¥¨¨¢¥ªâ®à®£® â®ª  ¢ á« ¡®¬ ¢§ ¨¬®¤¥©áâ¢¨¨ [1]. �¤®¨§ ¯¥à¢ëå ãª § ¨©   áãé¥áâ¢®¢ ¨¥ æ¢¥â®¢ëå áâ¥-¯¥¥© á¢®¡®¤ë ª¢ àª®¢ ¡ë«® ¯®«ãç¥® ¯à¨ ¨§ãç¥¨¨à á¯ ¤  �0 ! +. � à ¡®â¥ [2] ¡ë«  ®â¬¥ç¥  ¢ ¦-®áâì ¨§ãç¥¨ï à¥¤ª¨å à á¯ ¤®¢ ¯á¥¢¤®áª «ïàëå ¬¥-§®®¢ �0!  + Ps; �0!  + Ps(§¤¥áì á¨¬¢®« Ps ®¡®§ ç ¥â á¢ï§ ®¥ á®áâ®ï¨¥í«¥ªâà®  ¨ ¯®§¨âà® ), ª®â®àë¥ ï¢«ïîâáï ¨áâ®ç-¨ª®¬ ¯ãçª®¢ à¥«ïâ¨¢¨áâáª¨å ¯®§¨âà®¨¥¢. �à¨¡«¨-¦¥ ï ®æ¥ª  á¥ç¥¨ï à®¦¤¥¨ï ¯®§¨âà®¨ï, ¤ - ï ¢ [2] á ¯®¬®éìî ¥à¥«ïâ¨¢¨áâáª®© ¢®«®¢®©äãªæ¨¨, ¢¯®á«¥¤áâ¢¨¨ ãâ®çï« áì ¢ à ¡®â¥ [3], £¤¥¤«ï ®¯¨á ¨ï à¥«ïâ¨¢¨áâáª¨å íää¥ªâ®¢ ¨á¯®«ì§®¢  à¥«ïâ¨¢¨áâáª ï ¢®«®¢ ï äãªæ¨ï � à¡¨¥à¨{�¥¬¨¤-¤¨ [4], ¨ ¢ à ¡®â¥ [5], ¢ ª®â®à®© ¨§ãç¥ àï¤ ¯®¯à ¢®ª¯®àï¤ª  O(�) ª ®á®¢®©  ¬¯«¨âã¤¥ à á¯ ¤ , ®¡ã-á«®¢«¥ëå ¯®«ïà¨§ æ¨¥© ¢ ªãã¬  ¨ ®¤®ä®â®ë¬®¡¬¥®¬ ¢ í«¥ªâà®-¯®§¨âà®®¬ á¢ï§ ®¬ á®áâ®ï-¨¨. �ªá¯¥à¨¬¥â «ì ï â®ç®áâì ¨§¬¥à¥¨ï ¢¥à®ïâ-®áâ¨ à á¯ ¤  �0 !  + Pswexp(�0!  + Ps) = �(�0 !  + Ps)�(�0 !  + ) == (1; 82� 0; 29) � 10�9 (1)(§¤¥áì � | è¨à¨  á®®â¢¥âáâ¢ãîé¥£® à á¯ ¤ ), áã-é¥áâ¢¥® ¢®§à®áè ï ¢ ¯®á«¥¤¥¥ ¢à¥¬ï [6], ¤¥« -¥â ¤ «ì¥©è¨¥ ¨áá«¥¤®¢ ¨ï à®¦¤¥¨ï ¯®§¨âà®¨ï ¨¬î®¨ï ¢ à á¯ ¤ å ¯á¥¢¤®áª «ïàëå ¬¥§®®¢ ¢¥áì¬ 

 ªâã «ìë¬¨. �«ï ®¯à¥¤¥«¥¨ï ¨â¥á¨¢®áâ¨ ¯ãç-ª®¢ ¯®§¨âà®¨¥¢ [7], £¥¥à¨à®¢ ëå ¢ ¨§ãç ¥¬ëåà á¯ ¤ å   ¯à®â®ëå ª®«ìæ¥¢ëå ãáª®à¨â¥«ïå, ¥-®¡å®¤¨¬® § ¨¥ á¥ç¥¨ï à §¢ «  ¯®§¨âà®¨ï ¢ ¢¥-é¥áâ¢¥, à áç¥â ª®â®à®£® ¡ë« ¢ë¯®«¥ ¢ à ¬ª å ª¢ -§¨¯®â¥æ¨ «ì®£® ¯®¤å®¤  ¢ [8]. �àã£¨¥ ¬¥å ¨§¬ëà®¦¤¥¨ï  â®¬®¢ ¯®§¨âà®¨ï ¨§ãç «¨áì ¢ à ¡®â å[9{11]. �  áâ®ïé¥© à ¡®â¥ ¨áá«¥¤®¢ «¨áì à¥«ïâ¨-¢¨áâáª¨¥ íää¥ªâë, á¢ï§ ë¥ á à®¦¤¥¨¥¬ ®àâ®¯®-§¨âà®¨ï ¢ à á¯ ¤¥ �0-¬¥§®    ®á®¢¥ «®ª «ì®£®ª¢ §¨¯®â¥æ¨ «ì®£® ¬¥â®¤  [12], ¨á¯®«ì§®¢ ®£®à ¥¥ ¯à¨ à áç¥â¥ O(�2)-¯®¯à ¢®ª ª è¨à¨¥ à á¯ ¤ ®àâ®¯®§¨âà®¨ï [13]. �ë ¢ëç¨á«ï¥¬ â ª¦¥ O(�)-¯®-¯à ¢ª¨ ª ¤à¥¢¥á®©  ¬¯«¨âã¤¥, á¢ï§ ë¥ á ¤¨ £à ¬-¬ ¬¨, ¢ ª®â®àëå ¤¢  ¢¨àâã «ìëå ä®â® , ¨á¯ãé¥-ë¥ �0-¬¥§®®¬, á®¥¤¨ïîâáï á í«¥ªâà®-¯®§¨âà®-®© «¨¨¥©, ¨ á ¥¥ ¦¥ ¨á¯ãáª ¥âáï à¥ «ìë© ä®â®.�®ª «ì®¥ ª¢ §¨¯®â¥æ¨ «ì®¥ ãà ¢¥¨¥ ¤«ï¤¢ãåç áâ¨ç®© ¢®«®¢®© äãªæ¨¨  M(p) ¢ á. æ. ¬.¨¬¥¥â ¢¨¤ [12]� b22�R � p22�R� M(p) = Z V (p;q;M) M(q) dq(2�)3 ;(2)£¤¥ �R =M=4 | à¥«ïâ¨¢¨áâáª ï ¯à¨¢¥¤¥ ï ¬ áá ,  ª¢ ¤à â ®â®á¨â¥«ì®£® ¨¬¯ã«ìá  ç áâ¨æ   í¥à-£¥â¨ç¥áª®© ¯®¢¥àå®áâ¨ ¢ëà ¦ ¥âáï ç¥à¥§ ¬ ááã á¢ï-§ ®£® á®áâ®ï¨ï M = 2m+B (B | í¥à£¨ï á¢ï§¨)á«¥¤ãîé¨¬ ®¡à §®¬:b2(M) = 14M2 �m2: (3)� á«ãç ¥ ®àâ®¯®§¨âà®¨ï ®á®¢®© ¢ª« ¤ ¢ ®¯¥à â®à¢§ ¨¬®¤¥©áâ¢¨ï ç áâ¨æ V (p;q;M) ¤ ¥â ªã«®®¢áª¨©¯®â¥æ¨ «, ¤«ï ª®â®à®£® (2) ¨¬¥¥â â®ç®¥ à¥è¥¨¥ ¢¢¨¤¥ ¢®«®¢ëå äãªæ¨© â¨¯  � ã«¨ [13].2. �¥«ïâ¨¢¨áâáª¨¥ ¯®¯à ¢ª¨ ¢ à á¯ ¤¥�0 !  + Ps�á®¢®© ¢ª« ¤ ¢ ¨áá«¥¤ã¥¬ãî  ¬¯«¨âã¤ã à á¯ -¤  ®¯à¥¤¥«ï¥âáï ¤à¥¢¥á®© ¤¨ £à ¬¬®© à¨á. 1. �¤-  ç áâì íâ®©  ¬¯«¨âã¤ë, ®¡ãá«®¢«¥ ï á¨«ìë¬*) � ¬ àáª¨© £®áã¤ àáâ¢¥ë© ã¨¢¥àá¨â¥â.



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü5 11¢§ ¨¬®¤¥©áâ¢¨¥¬, ¢ëç¨á«¥   ¬¨ ¢ ¯à¥¤¯®«®¦¥¨¨â®ç¥ç®£® g5-¢§ ¨¬®¤¥©áâ¢¨ï ¬¥¦¤ã �0-¬¥§®®¬ ¨á®áâ ¢«ïîé¨¬¨ ¥£® u-, d-ª¢ àª ¬¨ á ¬ áá®© mq == 330 �í� [14]. � ¤àã£®© ¦¥ ç áâ¨  ¬¯«¨âã¤ë, á¢ï-§ ®© á à®¦¤¥¨¥¬ (e+e�)-á®áâ®ï¨ï, £« ¢ãî à®«ì¨£à îâ í«¥ªâà®¬ £¨âë¥ ¢§ ¨¬®¤¥©áâ¢¨ï, ¯®á«¥¤®-¢ â¥«ìë© ãç¥â ª®â®àëå ¨ ¡ã¤¥â ¯à®¢¥¤¥   ®á®-¢¥ (2). f ���� Pk2Q qQ+q Q+ k2k1 ¤¨ £à ¬¬ á k1 () k2+�¨á. 1. �¨ £à ¬¬  �¥©¬  , ®¯à¥¤¥«ïîé ï ®á®¢®©¢ª« ¤ ¢ è¨à¨ã à á¯ ¤  �0 !  + Ps�¬¯«¨âã¤  à á¯ ¤ , ¯à¥¤áâ ¢«¥®£®   à¨á. 1,¨¬¥¥â ¢¨¤M0 = Nc Xf=u;d(�fe2f )(4��)3=2F 0s (Q2; P 2)"���!��k�2 e�Q� �ik21 Z d4p(2�)4Tr [!T0(p; P ) n(p; P )] ; (4)£¤¥ T0(p; P ) | ç áâì  ¬¯«¨âã¤ë M0, ª®â®à ï ®¯à¥-¤¥«ï¥â í«¥ªâà®¬ £¨â®¥ ¢§ ¨¬®¤¥©áâ¢¨¥ «¥¯â®®¢ ¢á¢ï§ ®¬ á®áâ®ï¨¨ (®á®¢®© ¢ª« ¤ ¢M0 ¯®«ãç¨â-áï, ¥á«¨ ¯®«®¦¨âì T0(p; P ) = 1), Nc | æ¢¥â®¢®© ä ª-â®à, ef | § àï¤ ª¢ àª  á®àâ  f , �u = 1; �d = �1,p| ¨¬¯ã«ìá ®â®á¨â¥«ì®£® ¤¢¨¦¥¨ï ç áâ¨æ ¢ á¨á-â¥¬¥ (e+e�),  n(p; P ) |  ¬¯«¨âã¤  �¥â¥{�®«¯¨â¥à ,ª®â®à ï ã¤®¢«¥â¢®àï¥â á«¥¤ãîé¥¬ã ãà ¢¥¨î: n(p; P ) = Z d4k(2�)4G0(p; k; P )�� Z d4q(2�)4K(k; q; P ) n(q; P ); (5)£¤¥ K(k; q; P ) | ¤¢ãåç áâ¨ç®-¥¯à¨¢®¤¨¬®¥ ï¤à®,  G0(p; k; P ) | ¤¢ãåç áâ¨ç ï á¢®¡®¤ ï äãªæ¨ï�à¨ . �§ (5) á«¥¤ã¥â, çâ®  ¬¯«¨âã¤   n(p; P ) ¢ (4)íää¥ªâ¨¢® ãç¨âë¢ ¥â ªã«®®¢áª®¥ ¢§ ¨¬®¤¥©áâ¢¨¥¬¥¦¤ã í«¥ªâà®®¬ ¨ ¯®§¨âà®®¬ ¢ á¢ï§ ®¬ á®áâ®-ï¨¨. �¥à¥å®¤ë© ä®à¬ä ªâ®à F 0s (Q2; P 2), ª®â®àë©®¯à¥¤¥«ï¥âáï ª¢ àª®¢®© ¯¥â«¥©, ¬®¦¥â ¡ëâì ¢ëç¨á-«¥ â®ç® á ¨á¯®«ì§®¢ ¨¥¬ ä¥©¬ ®¢áª®© ¯ à ¬¥â-à¨§ æ¨¨: F 0s (Q2; P 2) = Z id4q(2�)4� (6)� 4mqg(q2�m2q+i0)[(q+k2)2�m2q+i0][(q+Q)2�m2q+i0] =

= mqg4�2 1Z0 dx�� 1Z0 (1� y)dy[Q2y(1� y)(1� x) + P 2y(1� y)x�m2q ] == mqg2�2 1Q2 � P 2��24arctg20@ pQ2q4m2q � Q21A�arctg20@ pP 2q4m2q � P 21A35:�ç¥¢¨¤®, çâ® ¯¥à¥å®¤ë© ä®à¬ä ªâ®à, ª®â®àë©¢®§¨ª ¥â ¯à¨ à áç¥â¥ è¨à¨ë à á¯ ¤  �0 !  + ,¬®¦¥â ¡ëâì ¯®«ãç¥ ¨§ (6) ¯à¨ P 2 = 0.� áá¬®âà¨¬ â¥¯¥àì ç áâì  ¬¯«¨âã¤ë M0, ª®â®à ïá¢ï§   á ¢®«®¢®© äãªæ¨¥©  n(p; P ). �«ï à ç¥â è¨à¨ë à á¯ ¤  �0-¬¥§®  ¯à¥®¡à §ã¥¬ M0 â ª¨¬®¡à §®¬, çâ®¡ë ®  á®¤¥à¦ «  ª¢ §¨¯®â¥æ¨ «ìãî¢®«®¢ãî äãªæ¨î, ¨¬¥îéãî å®à®èãî ä¨§¨ç¥áªãî¨â¥à¯à¥â æ¨î. �«ï íâ®£® ¢¢¥¤¥¬ ¢¥àè¨ãî äãª-æ¨î �(p1; p2): (p; P ) = p̂1 +mp21 �m2 + i0�(p1; p2) p̂2 �mp22 �m2 + i0 (7)¨ à §«®¦¨¬ ¯à®¯ £ â®àë ç áâ¨æ   á®áâ®ï¨ï á ¯®-«®¦¨â¥«ì®© ¨ ®âà¨æ â¥«ì®© í¥à£¨¥©. � ª, ¯à®¯ -£ â®à í«¥ªâà®  ¯à¥¤áâ ¢¨¬ ¢ ¢¨¤¥p̂1 +mp21 �m2 + i0 == m�(p) "u(�)(p)�u(�)(p)p01 � �(p) + i0 + v(�)(�p)�v(�)(�p)p01 + �(p)� i0 # ; (8)£¤¥ p1 = P=2 + p; p2 = P=2 � p | 4-¨¬¯ã«ìáëí«¥ªâà®  ¨ ¯®§¨âà® . �®£¤ , áç¨â ï, çâ® ¢§ ¨¬®-¤¥©áâ¢¨¥ ç áâ¨æ ®¯¨áë¢ ¥âáï «®ª «ìë¬ ª¢ §¨¯®â¥-æ¨ «ìë¬ ãà ¢¥¨¥¬ (2), ¨ ¯à®¥ªâ¨àãï ¢¥àè¨ãîäãªæ¨î   á®áâ®ï¨ï á ¯®«®¦¨â¥«ì®© í¥à£¨¥© á¯®¬®éìî ¡¨á¯¨®à®¢ �¨à ª  [15]:�(+) ��(p1; p2) = �u(�)(p)p2�(p)�(p1; p2) v(�)(p)p2�(p) == (M � 2pp2 +m2) ��M (p); (9)¬ë ¬®¦¥¬ ¯à¥®¡à §®¢ âì ¨â¥à¥áãîéãî  á ç áâì ¬¯«¨âã¤ë M0 ª ¢¨¤ãZ d4p(2�)4 Tr[! (p1; p2)] == 1(2�)3 Z dp2�(p)  M(p)2p2M [�(p) +m]��Tr[!(�p̂2 +m)�̂(P̂ +M)(p̂1 +m)]; (10)



12 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü 5£¤¥ ¬ë â ª¦¥ ¢¢¥«¨ à¥«ïâ¨¢¨áâáª¨© ¯à¥ªæ¨®ë©®¯¥à â®à   á¢ï§ ®¥ 3S1-á®áâ®ï¨¥, ¢ ª®â®à®¬ â®ç-® ãç¨âë¢ ¥âáï § ¢¨á¨¬®áâì ®â p [16]:�̂ = v(p)�u(p) = 12p2 (�p̂2 +m)�̂(P̂ +M)(p̂1 +m)[�(p) +m] :(11)�¨ää¥à¥æ¨ «ì ï è¨à¨  à á¯ ¤  �0-¬¥§®   ä®â® ¨  â®¬ ¯®§¨âà®¨ï ®¯à¥¤¥«ï¥âáï ¨§¢¥áâë¬®¡à §®¬ [17]:d�(�0!  + Ps) = 132�2m2� jM0j2jPjd
P: (12)�à¨ íâ®¬ § ª®ë á®åà ¥¨ï í¥à£¨¨ ¨ ¨¬¯ã«ìá ®¤®§ ç® ä¨ªá¨àãîâ ç áâ®âã ¨§«ãç ¥¬®£® ä®â®-  ! = (m�=2)(1 � 4m2=m2�). �ëç¨á«¨¬ ¢ ç «¥wth(�0 !  + Ps) ¢ ¯à¨¡«¨¦¥¨¨ ã«¥¢®£® ®â®-á¨â¥«ì®£® ¤¢¨¦¥¨ï «¥¯â®®¢. �®« £ ï ¤«ï íâ®£®p1 = p2 = P=2 ¨ ¢ëç¨á«ïï á«¥¤ ¢ (10),   § â¥¬ ¯®«-ãî è¨à¨ã ¨§ (12), ¬ë ¯®«ãç ¥¬ á ãç¥â®¬ (4) ¨ (6)á«¥¤ãîé¨© à¥§ã«ìâ â ¤«ï ®â®á¨â¥«ì®© ¢¥à®ïâ®á-â¨ à á¯ ¤ w0 th = �(�0 !  + Ps)�(�0 !  + ) =12�4 �1� 4m2m2� ��1� arcsin2 (m=mq)arcsin2 (m�=2mq)�2 ; (13)ª®â®àë© á®¢¯ ¤ ¥â á à¥§ã«ìâ â ¬¨ à ¡®â [2, 3]. �®-¦¨â¥«ì 1/2, áâ®ïé¨© ¢ ¯à ¢®© ç áâ¨ (13), ¬®¦® ãâ®ç-¨âì, ¢ë¯®«¨¢ áã¬¬¨à®¢ ¨¥ ¯® ¢á¥¬ S-á®áâ®ï¨-ï¬: 1Pn=1 1=n3 = �(3) = 1; 202. �¥®¡å®¤¨¬® ®â¬¥â¨âìâ ª¦¥, çâ® ª¢ §¨¯®â¥æ¨ «ì ï ¢®«®¢ ï äãªæ¨ï M(p), áâ®ïé ï ¢ (10), ã¤®¢«¥â¢®àï¥â á«¥¤ãîé¥¬ããá«®¢¨î ®à¬¨à®¢ª¨ [15]:Z dp(2�)3 j M(p)j2 = 2M: (14)�çâ¥¬ â¥¯¥àì à¥«ïâ¨¢¨áâáª¨¥ ¯®¯à ¢ª¨ ª (13), ª®-â®àë¥ ®¡ãá«®¢«¥ë ®â®á¨â¥«ìë¬ ¤¢¨¦¥¨¥¬ «¥¯-â®®¢, ®¡à §ãîé¨å á¢ï§ ãî á¨áâ¥¬ã,   â ª¦¥ § -¢¨á¨¬®áâìî à áá¬ âà¨¢ ¥¬®©  ¬¯«¨âã¤ë à á¯ ¤  ®âí¥à£¨¨ á¢ï§¨ B. �«ï íâ®£® à §«®¦¨¬ ¯®¤ëâ¥£à «ì-ë¥ ¬®¦¨â¥«¨ (10) ¯® áâ¥¯¥ï¬ jpj=m á â®ç®áâìîO(p2=m2), ¨¬¥ï ¢ ¢¨¤ã, çâ® jpj � �. �®£¤  à¥«ïâ¨-¢¨áâáª ï ¯®¯à ¢ª  ¯®àï¤ª  �2 ¢ (10) ®¯à¥¤¥«ï¥âáï ¢ë-ç¥â®¬ ¯®¤ëâ¥£à «ì®© äãªæ¨¨ ¢ ¯®«îá¥ ¢®«®¢®©äãªæ¨¨  M(p) [18]:Z dp(2�) p2m2 M(p) = �34�2 M(r = 0): (15)�à®¢®¤ï § ¬¥ã (15) ¢ (10) ¨ ãç¨âë¢ ï çâ® B=m == ��2=4, ¬ë ¯®«ãç ¥¬ à¥«ïâ¨¢¨áâáªãî ¯®¯à ¢ªã ª(13) á«¥¤ãîé¥£® ¢¨¤ :w1 th = 18�2w0 th: (16)

b b b bb bb b b bb b
   

Ps PsPsPsPsPs�0�0�0 �0�0�0�¨á. 2. �¨ £à ¬¬ë �¥©¬  , ¯à¥¤áâ ¢«ïîé¨¥ ®¤®-¯¥â«¥¢ë¥ ¯®¯à ¢ª¨ ¯®àï¤ª  O(�) ¢ è¨à¨¥ à á¯ ¤ �0 !  + Ps3. �¤®¯¥â«¥¢ë¥ ¯®¯à ¢ª¨ O(�) ª è¨à¨¥à á¯ ¤  �0 !  + Ps�¤¨áâ¢¥ë¥ ¥¢ëç¨á«¥ë¥ ¤® á¨å ¯®à ¯®-¯à ¢ª¨ O(�) ¢ í«¥ªâà®¬ £¨â®© ç áâ¨  ¬¯«¨âã¤ëM0 ®¯à¥¤¥«ïîâáï è¥áâìî ¤¨ £à ¬¬ ¬¨ �¥©¬  ,¯à¥¤áâ ¢«¥ë¬¨   à¨á. 2. �«ï ¨å à áç¥â  ã¤®¡-® ¨á¯®«ì§®¢ âì ¤¨á¯¥àá¨®ë© ¬¥â®¤. � áá¬®âà¨¬ ¬¯«¨âã¤ã, á®®â¢¥âáâ¢ãîéãî ¯¥à¢®© ¨§ ¤¨ £à ¬¬à¨á. 2:M1 = Nc Xf=u;d(�fe2f )(4��)5=2 (0)�� Z d4k(2�)4 �ik2 + i0 �i(Q� k)2 + i0��Fs(Q; k)"����k�Q�e���Tr h�(p̂1 � k̂ +m)�(p̂1 � Q̂+m)��̂i�� �i(p1 � k)2 �m2 + i0 �i(p1 � Q)2 �m2 + i0 : (17)�à¨ à áç¥â¥ ¬¨¬®© ç áâ¨ íâ®©  ¬¯«¨âã¤ë ¯®s = Q2 ¬ë ¨á¯®«ì§ã¥¬ ¯à ¢¨«® �ãâª®áª®£® [17],¯¥à¥¢®¤ï ä®â®ë ¢ ¯à®¬¥¦ãâ®ç®¬ á®áâ®ï¨¨  ¬ áá®¢ãî ¯®¢¥àå®áâì. �à¨ íâ®¬ äãªæ¨ï Fs(Q; k),®¯à¥¤¥«ï¥¬ ï ¨â¥£à «®¬ ¯® úª¢ àª®¢®¬ã âà¥ã£®«ì-¨ªãû, ¯¥à¥å®¤¨â ¢ äãªæ¨î (6) ¯à¨ P 2 = 0. �ëà -¦¥¨ï ¤«ï § ¬¥ â¥«¥© í«¥ªâà®ëå ¯à®¯ £ â®à®¢ã¯à®é îâáï á ãç¥â®¬ �(k2) ¨ �[(k �Q)2]:1[(p1 � k)2 �m2 + i0] ! � 1Pk ;1[(p1 �Q)�m2] ! 2Q2 � P 2 : (18)� à¥§ã«ìâ â¥ ¯®á«¥ ¢ëç¨á«¥¨ï á«¥¤  ¢ (17) ®ª §ë-¢ ¥âáï, çâ® ¥¤¨áâ¢¥ë© ¥ã«¥¢®© ¢ª« ¤ ¢ ImM1®¯à¥¤¥«ï¥âáï ¨â¥£à «®¬I�� = Z k�k�Pk d4k�(k2)�(Q2 � 2kQ) = (19)



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü5 13= F1g�� + F2P�P � + F3Q�Q� + F4(Q�P � + Q�P�);£¤¥ ¬ë § ¯¨á «¨ ®¦¨¤ ¥¬ë© ®â¢¥â ¢ ¢¨¤¥ áã¬¬ë ç¥-âëà¥å á« £ ¥¬ëå, Fi | ª®íää¨æ¨¥âë¥ äãªæ¨¨ ®âQ2; P 2. �¬®¦ ï ®¡¥ ç áâ¨ à ¢¥áâ¢  (19) ¯®á«¥¤®¢ -â¥«ì®   g�� , (g�� �P�Q�=PQ), (g�� � P �Q�=PQ),(g���P�P �=P 2), ¬ë ¯®«ãç ¥¬ á¨áâ¥¬ã ç¥âëà¥å ãà ¢-¥¨© ¤«ï ®¯à¥¤¥«¥¨ï äãªæ¨© Fi. � ¬¨¬®© ç áâ¨M1 ®áâ ¥âáï ¢ª« ¤ â®«ìª® F1 á â¥§®à®¬ g�� . � «®-£¨ç® ¢ëç¨á«ïîâáï ¬¨¬ë¥ ç áâ¨ ®áâ «ìëå ä¥©-¬ ®¢áª¨å  ¬¯«¨âã¤, ¯à¥¤áâ ¢«¥ëå   à¨á. 2. �¡®-§ ç ï ç¥à¥§ M ¯®«ãî ®¤®¯¥â«¥¢ãî  ¬¯«¨âã¤ã,¯®«ãç¨¬ ¥¥ ¬¨¬ãî ç áâì ¢ ¢¨¤¥ImM(s) = Nc Xf=u;d(�fe2f)(4��)5=24mqg (0)�3 ��"����e�e�P�Q� s(s� P 2)3� (20)�" 2P 2s ln �s=P 2�(s� P 2)(s+ P 2) � 1# arctg20@ psq4m2q � s1A:�ëç¨á«ïï ¤ «¥¥ ¤¨á¯¥àá¨®ë© ¨â¥£à «M(Q2) = 1� 1Z0 ImM(s)ds(s� Q2 � i0) (21)¯à¨ Q2 6 0 ¨   «¨â¨ç¥áª¨ ¯à®¤®«¦ ï  ¬¯«¨âã¤ãM¢ ®¡« áâì ä¨§¨ç¥áª¨å § ç¥¨© Q2, ¯®«ãç ¥¬M(Q2 = m2�) = Nc Xf=u;d(�fe2f)(4��)5=2mqg (0)�4 1P 4�(22)��m2m2���m2m2q� ln�2mm�� "����e�e�P�Q�;£¤¥ â ª¦¥ ¡ë«® ¢ë¯®«¥® à §«®¦¥¨¥  ¬¯«¨âã¤ëM¯® ¬ «®¬ã ¯ à ¬¥âàãm2=m2� á â®ç®áâìî o(m2=m2�).�â¥àä¥à¥æ¨®ë¥ ç«¥ë  ¬¯«¨âã¤ M , M0 ¤ -îâ ¨áª®¬ãî ®¤®¯¥â«¥¢ãî ¯®¯à ¢ªã O(�) ¢ è¨à¨¥à á¯ ¤  �0-¬¥§® :w2 th = �16 �m2=m2q� ln (2m=m�) �1� 4m2=m2���arcsin2 (m�=2mq)� arcsin2 (m=mq)� w0 th:(23)
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