
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü2 9��� 539.1.01 ������ ��������� �������� �������-�������������� ������ �����. �. �¥é¥àïª®¢, �. �. �¢¥àáª®©(ª ä¥¤à  ª¢ â®¢®© â¥®à¨¨ ¨ ä¨§¨ª¨ ¢ëá®ª¨å í¥à£¨©)� à ¬ª å ¬¥â®¤  ª®¥ç®-í¥à£¥â¨ç¥áª¨å ¯à ¢¨« áã¬¬ á ¨á¯®«ì§®¢ ¨¥¬ ¬®¤¨ä¨æ¨à®¢ ®£®¢ëà ¦¥¨ï ¤«ï ¡¥£ãé¥© ª®áâ âë á¢ï§¨ ��� ¯®«ãç¥  ®æ¥ª  ¯ à ¬¥âà   âï¦¥¨ï áâàãë.�¥á¬®âàï   § ç¨â¥«ì®¥ ç¨á«® à ¡®â, ¯®á¢ïé¥-ëå ¨áá«¥¤®¢ ¨î ¥¯¥àâãà¡ â¨¢®© ®¡« áâ¨ ���[1{7], ¬®£®¥ §¤¥áì ®áâ ¥âáï ¥ïáë¬. � ç áâ®áâ¨,¥«ì§ï áç¨â âì ãáâ ®¢«¥ë¬¨ § ç¥¨ï â ª¨å ¢ ¦-¥©è¨å ¥¯¥àâãà¡ â¨¢ëå ¯ à ¬¥âà®¢, ª ª ¢ ªãã¬-ë¥ ª®¤¥á âë à §«¨çëå à §¬¥à®áâ¥©. � «¨â¥-à âãà¥ ¬®¦® ãá«®¢® ¢ë¤¥«¨âì ¤¢¥ ®¡« áâ¨ § -ç¥¨© ª®¤¥á â®¢, ¯à¨ç¥¬ á®®â¢¥âáâ¢ãîé¨¥ áà¥¤-¨¥ § ç¥¨ï à §«¨ç îâáï ¢ 5{10 à §. �¡« áâì á¡®«¥¥ ¨§ª¨¬¨ áà¥¤¨¬¨ § ç¥¨ï¬¨ ¢¯¥à¢ë¥ ã¯®-¬ïãâ  ¢ ª« áá¨ç¥áª¨å à ¡®â å [1]. �®«¥¥ ¢ëá®ª¨¥áà¥¤¨¥ § ç¥¨ï ¯®«ãç¥ë ¨ ¨á¯®«ì§®¢ ë ¢ à ¡®-â å [2, 3, 6]. �à âª® á«®¦¨¢èãîáï á¨âã æ¨î ¬®¦®à¥§î¬¨à®¢ âì â ª: ¯à¨¬¥¥¨¥ £«®¡ «ìëå ¯à ¢¨«áã¬¬ � ©èâ¥© {� å à®¢ {�¨ä¬   ¯à¨¢®¤¨â ª¨§ª¨¬ § ç¥¨ï¬ ª®¤¥á â®¢ [1],   ¯à¨¬¥¥¨¥ ª®-¥ç®-í¥à£¥â¨ç¥áª¨å ¯à ¢¨« áã¬¬ | ª ¢ëá®ª¨¬ [6],¯à¨ç¥¬ íâ® à §«¨ç¨¥ ¥«ì§ï ®¡êïá¨âì â®«ìª® ¥-â®ç®áâìî ¬¥â®¤®¢, ¨á¯®«ì§ãîé¨å ¯à ¢¨«  áã¬¬.�®íâ®¬ã ¯à¥¤áâ ¢«ï¥âáï ®ç¥¢¨¤®© ¥®¡å®¤¨¬®áâìâ ª®© ¬®¤¨ä¨ª æ¨¨ £«®¡ «ìëå ¨ ¨§ª®í¥à£¥â¨ç¥á-ª¨å ¯à ¢¨« áã¬¬, çâ®¡ë íâ¨ ¯®¤å®¤ë ¤ ¢ «¨ á®£« áã-îé¨¥áï ¢ ¯à¥¤¥« å ¨å â®ç®áâ¨ à¥§ã«ìâ âë. �¤®© ¨§â ª¨å ¬®¤¨ä¨ª æ¨© ¬®£«® ¡ë ¡ëâì ¢ª«îç¥¨¥ ¢ à á-á¬®âà¥¨¥  àï¤ã á ¨§ª®í¥à£¥â¨ç¥áª¨¬¨ ¯à ¢¨« -¬¨ áã¬¬ ãà ¢¥¨ï �¢¨£¥à {� ©á® . �  áâ®ïé¥©à ¡®â¥ ¬ë ¨â¥à¥áã¥¬áï ¥ ¥¯®áà¥¤áâ¢¥® § ç¥-¨ï¬¨ ¢ ªãã¬ëå ª®¤¥á â®¢ ��� à §«¨çëå à §-¬¥à®áâ¥©,   ¯ à ¬¥âà®¬  âï¦¥¨ï  ¤à®®© áâàã-ë k ¨«¨ ¯ à ¬¥âà®¬  ª«®  âà ¥ªâ®à¨© �¥¤¦¥�0 = 1=(2�k) ¢ ¯à¥¤¯®«®¦¥¨¨ ® «¨¥©®¬ ª®ä ©-¬¥â¥, â. ¥. ® â®¬, çâ® § ¯¨à îé¨© ¯®â¥æ¨ « ¨¬¥¥â¢¨¤ V (r)! kr ¯à¨ r!1 .� à ¡®â¥ [5] ¢ëà ¦¥¨¥ ¤«ï ¡¥£ãé¥© ª®áâ âëá¢ï§¨ ��� ¡ë«® ¬®¤¨ä¨æ¨à®¢ ®   ®á®¢¥ ¨á¯®«ì-§®¢ ¨ï ãà ¢¥¨ï �¢¨£¥à {� ©á®  á ãç¥â®¬ âà¥-¡®¢ ¨ï ¬¨¨¬ «ì®áâ¨ ¥¯¥àâãà¡ â¨¢ëå ¢ª« ¤®¢¢ ã«ìâà ä¨®«¥â®¢®© ®¡« áâ¨. �â® ¤ «® ¢®§¬®¦®áâìá®£« á®¢ âì ¤«ï ¡¥£ãé¥© ª®áâ âë á¢ï§¨ âà¥¡®¢ -¨ï  á¨¬¯â®â¨ç¥áª®© á¢®¡®¤ë,   «¨â¨ç®áâ¨ ¨ ª®-ä ©¬¥â . �  áâ®ïé¥© à ¡®â¥ ¬ë ¨á¯®«ì§ã¥¬ ¬®-¤¨ä¨æ¨à®¢ ®¥ ¢ëà ¦¥¨¥ ¤«ï ¡¥£ãé¥© ª®áâ âëá¢ï§¨ á æ¥«ìî ®æ¥ª¨ ¯ à ¬¥âà   âï¦¥¨ï áâàãë.�ë ¯à®¤¥¬®áâà¨àã¥¬, çâ® ¯p¨ ¨á¯®«ì§®¢ ¨¨ ¨§-ª®í¥à£¥â¨ç¥áª¨å ¯à ¢¨« áã¬¬ ¯ à ¬¥âà  âï¦¥¨ïáâàãë ¢ëè¥, ç¥¬ ¯p¨ ¨á¯®«ì§®¢ ¨¨ â®«ìª® ãà ¢-¥¨ï �¢¨£¥à {� ©á®  [5], â. ¥. ¨§ª®í¥à£¥â¨ç¥á-ª¨¥ ¯à ¢¨«  áã¬¬ ¯à¨ ãç¥â¥ á«¥¤áâ¢¨© ¨§ ãà ¢¥¨ï

�¢¨£¥à {� ©á®  ¯à¨¢®¤ïâ ª ¢ëá®ª¨¬ § ç¥¨ï¬¨§ª®í¥à£¥â¨ç¥áª¨å ¯ à ¬¥âà®¢.� à ¡®â¥ [3] ¢ à ¬ª å ¬¥â®¤  ª®¥ç®-í¥à£¥â¨-ç¥áª¨å ¯à ¢¨« áã¬¬ á ¯®¬®éìî ¯à®áâ®£® ¯à¥¤áâ ¢-«¥¨ï ¤«ï í«¥ªâà®¬ £¨â®£® ä®à¬ä ªâ®à  ¯¨®  áç¥âëàì¬ï ¯®«îá ¬¨ ¯®«ãç¥ë á«¥¤ãîé¨¥ ãà ¢¥¨ï:�8�2s0 ��= 1+ �s� � 1s0 3( �m2u + �m2d)[(1=2) ln(s0=�2)]4=(�b1) ; (1)�16�2s20 � s1�= 1+ �s� � 2s0 �23 h�s� GGi; (2)�24�2s30 � s21�= 1+ �s� � 3s30 89681 �3�sh�qqi2; (3)£¤¥ �s=� = 2=(�b1 ln(s0=�2)) | ¡¥£ãé ï ª®-áâ â  á¢ï§¨ ���, �mu ¨ �md | ¬ ááë u-¨ d-ª¢ pª®¢, b1 = �11=2 + Nf=3 , Nf | ç¨á-«®  à®¬ â®¢ ª¢ àª®¢, s0 | ¯®à®£ ª®â¨ãã¬ ,s1 = 4m2�(2u21+1)2 = 0; 63 �í�2 |ª¢ ¤à â íää¥ªâ¨¢-®© ¬ ááë �-¬¥§® , m� | ¬ áá  ¯¨® , �sh�qqi2 |ç¥âëà¥åª¢ àª®¢ë© ª®¤¥á â, h(�s=�)GGi | £«î®-ë© ª®¤¥á â. �¤¥áì �= �(u1; v1; u2; v2) , £¤¥ ui; vi ,i= 1; 2 | ¯®«îáë í«¥ªâà®¬ £¨â®£® ä®à¬ä ªâ®à ¯¨® , ®¯à¥¤¥«¥®£®   ç¥âëà¥å«¨áâ®© à¨¬ ®-¢®© ¯®¢¥àå®áâ¨. �®á¯®«ì§ã¥¬áï ®æ¥ª®©, ¯®«ãç¥-®© ¢ [7]: �m2u + �m2d = 2�3 64f2�m4�9h�sGGi : (4)�®¤áâ ¢«ïï (4) ¢ (1){(3) ¨ ¨áª«îç ï ¨§ íâ¨å ãà ¢¥-¨© � , ¯à¨å®¤¨¬ ª á«¥¤ãîé¥¬ã á®®â®è¥¨î:�h�qqi2�896�327s30 � Rs0�h�qqi2h(�=�)GGi� == �2 � 3�(� � 2)h(�=�)GGi�2�23s20 � Rs0h(�=�)GGi2� ;(5)£¤¥ � = s0s1 ; R= 128f2�m2�9[(1=2) ln(s0=�2)]�4=b1 :�®«ãç¥®¥ ¢ [5] ¬®¤¨ä¨æ¨à®¢ ®¥ ¢ëà ¦¥¨¥¤«ï ¡¥£ãé¥© ª®áâ âë á¢ï§¨ ¨¬¥¥â ¢¨¤�s(q2) = 4�b1 � 1ln (q2=�2) � �4(q2)2 +O((q2)�3)� ; (6)£¤¥ � | äã¤ ¬¥â «ìë© à §¬¥àë© ¯ à ¬¥âà���, á¢ï§ ë© á ¬ áèâ ¡®¬ á¨«ìëå ¢§ ¨¬®¤¥©-5 ���, ä¨§¨ª ,  áâà®®¬¨ï, ü 2



10 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü 2áâ¢¨©. � ª®© ¢¨¤ ª®áâ âë á¢ï§¨ ¯à¨¢®¤¨â ª á«¥¤ã-îé¥© § ¢¨á¨¬®áâ¨ � ®â ¯ à ¬¥âà   âï¦¥¨ï áâàã-ë k [5]: �2 = 3b18� k: (7)�á¯®«ì§ãï ¢ ãà ¢¥¨¨ (3) ¢ëà ¦¥¨ï (4),(5) ¨¨§ª®í¥à£¥â¨ç¥áª®¥ á®®â®è¥¨¥ [1](mu +md)h�qqi=�f2�m2�;¤«ï ®æ¥ª¨ k ¯®«ãç ¥¬ á«¥¤ãîé¥¥ ãà ¢¥¨¥:AK � RK = �2 � 3�(� � 2)K(B � RK ) ; (8)£¤¥ A = �s(q2)7�2f2�3s20 ; B = 2�23 ;K = 24316�4k2 ln�8�27 �2k2� :� ¯®á«¥¤¥¬ ¢ëà ¦¥¨¨ � | ¯ à ¬¥âà à¥£ã«ï-à¨§ æ¨¨ [5]. �¨á«¥®¥ ¨áá«¥¤®¢ ¨¥ ¢ëp ¦¥¨ï (8)¯à¨ ¢§ïâ®¬ ¨§ [3] § ç¥¨¨ ¯®à®£  ª®â¨ãã¬ s0 = 1,3 �í�2 ¯®ª §ë¢ ¥â, çâ® áãé¥áâ¢ãîâ ¤¢  à¥è¥-¨ï ¤«ï k . �¤® ¨§ ¨å ¡«¨§ª® ª ã«î ¨ ¤®«¦® ¡ëâì®â¢¥à£ãâ® ¯® ä¨§¨ç¥áª¨¬ á®®¡à ¦¥¨ï¬ (®® ä ª-â¨ç¥áª¨ ®§ ç ¥â ®âáãâáâ¢¨¥ ª®ä ©¬¥â ). �àã£®¥à áâ¥â á à®áâ®¬ ¯ p ¬¥âp  ®¡à¥§ ¨ï � , ¤®áâ¨£ ï¬ ªá¨¬ «ì®£® § ç¥¨ïk = 0;97 �í�2; (9)ª®â®à®¥ ¬ë ¨ ¯à¨¬¥¬ §  § ç¥¨¥ ¯ à ¬¥âà   âï¦¥-¨ï áâàãë. � ª¨¬ ®¡à §®¬, ¬¥â®¤, ®á®¢ ë©  ¨á¯®«ì§®¢ ¨¨ ¨§ª®í¥à£¥â¨ç¥áª¨å ¯à ¢¨« áã¬¬ áãç¥â®¬ á«¥¤áâ¢¨© ¨§ ãà ¢¥¨ï �¢¨£¥à {� ©á® ¤«ï £«î®®£® ¯à®¯ £ â®à , ¤ ¥â § ç¥¨¥ ¯ p ¬¥âp k ¯à¨¬¥à® ¢ 5 à § ¡®«ìè¥¥, ç¥¬ ®æ¥ª , ¯à¨¢¥¤¥ ï¢ [5], £¤¥ ®  ¯®«ãç¥    ®á®¢¥ ãà ¢¥¨ï �¢¨-£¥à {� ©á® , ® ¡¥§ ¨á¯®«ì§®¢ ¨ï ª®¥ç®-í¥à-£¥â¨ç¥áª¨å ¯à ¢¨« áã¬¬. � ª¨¬ ®¡à §®¬, à¥§ã«ìâ â(9) á®£« áã¥âáï á  è¨¬¨ ¡®«¥¥ à ¨¬¨ ®æ¥ª ¬¨[2, 3] ¨ ¢ë¢®¤ ¬¨ ¤àã£¨å  ¢â®à®¢ [6], ª®â®pë¥ ¨á-¯®«ì§®¢ «¨ ¢ ª ç¥áâ¢¥ ®á®¢ë à áá¬®âà¥¨ï ¥¯¥à-âãà¡ â¨¢®© ®¡« áâ¨ ��� ¨§ª®í¥à£¥â¨ç¥áª¨¥ ¯à -¢¨«  áã¬¬. �  áâ®ïé¥© à ¡®â¥ ¯®ª § ®, çâ® ãç¥âãà ¢¥¨ï �¢¨£¥à {� ©á®   àï¤ã á ¯à¨¬¥¥¨-

¥¬ ¨§ª®í¥à£¥â¨ç¥áª¨å ¯à ¢¨« áã¬¬ ¯à¨¢®¤¨â ¥ ªúáâ ¤ àâë¬û ¨§ª¨¬ ç¨á«¥ë¬ ®æ¥ª ¬,   ª ¨åà®áâã, çâ®, ª ª ¬ë ®â¬¥ç «¨ ¢ëè¥, ¢®®¡é¥ å à ªâ¥à-® ¤«ï ¯®¤å®¤ , ®á®¢ ®£®   ¨§ª®í¥à£¥â¨ç¥áª¨å¯à ¢¨« å áã¬¬ [3, 6].�® ä¥®¬¥®«®£¨ç¥áª®© ®æ¥ª¥ [8] ¯ à ¬¥âà  -âï¦¥¨ï áâàãë p ¢¥ (4�s=6)�2 , ¯p¨ç¥¬ �2 == � 0,5 �í�2 , £¤¥ � | ¬ áá  £«î® . �®á¯®«ì§ã¥¬áï¤«ï ¯®«ãç¥¨ï ç¨á«¥®£® § ç¥¨ï à¥§ã«ìâ â®¬ à -¡®âë [9], £¤¥   ®á®¢¥ á¯¥ªâà «ì®£® ¯à¥¤áâ ¢«¥¨ï¡¥§ ¢ëç¨â ¨© ¤«ï ¡¥£ãé¥© ª®áâ âë á¢ï§¨ ¡ë«® ©¤¥®   «¨â¨ç¥áª®¥ ¢ëà ¦¥¨¥, ¨¬¥îé¥¥ ª®¥ç-ë© ¯à¥¤¥« ¢ ¨äà ªà á®© ®¡« áâ¨: �s(0) = 1,40.� à¥§ã«ìâ â¥  å®¤¨¬ �0 = 0,47 �í�2 , çâ® ¯à¨¬¥à®¢ ¤¢  à §  ¬¥ìè¥  è¥© ®æ¥ª¨ ¨ ¢ âà¨ à §  ¡®«ìè¥®æ¥ª¨ [5].� á¢¥â¥ ¯p¨¢¥¤¥ëå à¥§ã«ìâ â®¢ ¯à¥¤áâ ¢«ï¥âáï ªâã «ìë¬ â ª®¥ ¬®¤¨ä¨æ¨à®¢ ¨¥ £«®¡ «ìëå ¨ª®¥ç®í¥à£¥â¨ç¥áª¨å ¯à ¢¨« áã¬¬ ���, ª®â®à®¥¤ áâ á®¢¯ ¤¥¨¥ (¢ ¯à¥¤¥« å ®è¨¡®ª) ®¯à¥¤¥«ï¥¬ëå  ¨å ®á®¢¥ ¨§ª®í¥à£¥â¨ç¥áª¨å ¯ à ¬¥âà®¢ ���.�®§¬®¦®, íâ® ¡ã¤¥â ¤®áâ¨£ãâ®   ¯ãâ¨  «®¦¥¨ïáâ ¡¨«¨§¨àãîé¨å ãá«®¢¨© ¢ ¤ãå¥ à ¡®âë [10].�¨â¥à âãà 1. Shifman M.A., Vainstein A.I., Zakharov V.I. // Nucl. Phys. 1979.B147. P. 385; 448; 519.2. �¥é¥àïª®¢ �.�. // �¥áâ. �®áª. ã-â . �¨§. �áâà®. 1991.ü 6. C. 44 (Moscow University Phys Bull. 1991. No. 6. P. 42).3. Meshcheryakov D.V. // Z. f. Phys. C. 1992. 55. P. 643.4. Arbuzov B.A., Boos E.E., Turashvili K.Sh. // Z. f. Phys. C. 1986.30. P. 287.5. �«¥ªá¥¥¢ �.�., �à¡ã§®¢ �.�. // �à¥¯à¨â ���� ü97-9.�à®â¢¨®, 1997.6. Bertlmann R.A., Dominguez C.A., Loewe M. et al. // Z. f.Phys. C. 1988. 39. P. 231.7. Becchi C., Narison S., de Rafael E., Yndurain F.J. // Z. f.Phys. C. 1981. 8. P. 335.8. Gubarev F.V., Polikarpov M.I., Zakharov V.I. // E-printArchive hep-ph/9908293 (Talk at Euroconference on QuantumChromodynamics. Montpellier, France, 1999).9. Shirkov D.V., Solotsov I.L. // JINR Rapid Communications.1996. ü 2[76]-96. P. 5.10. Ciulli S., Geniet F., Papadopulos N.A., Schilher K. // Z. f.Phys. C. 1988. 39. P. 439. �®áâã¯¨«  ¢ p¥¤ ªæ¨î31.03.99


