
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü1 5��� 539.123.17 �������� ��������� � ����� ��������� ��������. �. �ãª¨ �), �. �. �ã¡®¢¨ª�) , �. �. � ¬¨à «®¢(�����)�®ª § ®, çâ® íªá¯¥à¨¬¥â «ì®¥ § ç¥¨¥ ¨â¥£à «  �®ââäà¨¤  à ¢® ¢¥«¨ç¨¥ ¬®¤¨ä¨æ¨à®¢ -®£® ¢ª« ¤  ¢ «¥âëå ª¢ àª®¢. �à ¢¨«® áã¬¬ �ì¥àª¥  ¢ë¯®«ï¥âáï ¢ ¯à¨¡«¨¦¥¨¨ ¢ «¥âëåª¢ àª®¢, ¢ â® ¢à¥¬ï ª ª ¢ª« ¤ë ¬®àáª¨å ª¢ àª®¢ ¯à¨¢®¤ïâ ª ¥£®  àãè¥¨î. �  ®á®¢¥ ¨§¢¥áâëåíªá¯¥à¨¬¥â «ìëå ¤ ëå ¯®«ãç¥ë ¯®«ïà¨§ æ¨®ë¥ à á¯à¥¤¥«¥¨ï ª¢ àª®¢ ¨  â¨ª¢ àª®¢ ¢¯à®â®¥.�¢¥¤¥¨¥�®«ïà¨§ æ¨® ï áâàãªâãà ï äãªæ¨ï ¥©âà® gn1 (x) ¡ë«  ¨§¬¥à¥  ¢ ¤¢ãå à §«¨çëå íªá¯¥à¨¬¥-â å [1, 2]. �à¥¤¥¥ § ç¥¨¥ á®®â¢¥âáâ¢ãîé¥£® ¨â¥£-à «  à ¢® [1]In = Z gn1 (x)dx=�0;055� 0;025:� áá¬ âà¨¢ ï íâ®â à¥§ã«ìâ â ¢¬¥áâ¥ á   «®£¨çë¬à¥§ã«ìâ â®¬ ¤«ï ¯à®â®  [2]:Ip = Z gp1(x)dx= 0;126� 0;009� 0;015(®â«¨ç¨¥ ª®â®à®£® ®â ¢¥«¨ç¨ë � 0;185 , ¯à¥¤áª -§ ®© ¯à ¢¨«®¬ áã¬¬ �««¨á {�¦ ää¥ [3], ¯à¨¢¥-«® ª ¯à®¡«¥¬¥ úá¯¨®¢®£® ªà¨§¨á û) ¨ á ¢¥«¨ç¨®©¨â¥£à «  �®ââäà¨¤  [4] ( ©¤¥®£®   ®á®¢ ¨¨íªá¯¥à¨¬¥â «ìëå ¤ ëå ¢ [5]:IG = Z fF p2 (x)� Fn2 (x)gdxx = 0;235� 0;026;¢ à¥§ª®¬ à §®£« á¨¨ á ¯à¥¤áª § ¨¥¬ IG = 1=3 [4]),¬®¦® ¯®«ãç¨âì ¢ ¦ë¥ á¢¥¤¥¨ï ® á¯¨®¢®© áâàãª-âãà¥ ãª«®®¢.�  áâ®ïé¥© à ¡®â¥ ¬ë  ©¤¥¬ ¢ à ¬ª åª¢ àª-¯ àâ®®© ¬®¤¥«¨ ¯®«ïà¨§ æ¨®ë¥ à á¯à¥-¤¥«¥¨ï ª¢ àª®¢ ( â¨ª¢ àª®¢) ¢ ãª«®¥ q"(#); (q"(#))(q = u; d):q"(#) =Z q"(#)(x) dx; q"(#) = qval"(#)+qsea"(#); q = q"+q#;®¯à¥¤¥«¥ë¥ áâ ¤ àâë¬ ®¡à §®¬ (á¬.,  ¯à., [6]),®¯¨à ïáì   íªá¯¥à¨¬¥â «ì®¥ § ç¥¨¥ ¨â¥£à « �®ââäà¨¤ , ¨ ®¡êïá¨¬ ¥£® à áå®¦¤¥¨¥ á ¯à¥¤áª § -¨¥¬ [4].� ¨â¥£à « å Ip;n , ª ª ®¡ëç®, ãç¨âë¢ îâáï á«¥-¤ãîé¨¥ ®á®¢ë¥ ¢ª« ¤ë:Ip = 12�49�u+ 19�d+ 19�s+ : : :�;In = 12�19�u+ 49�d+ 19�s+ : : :�;

£¤¥ �q = q" � q# + q" � q# . �à¥¥¡à¥£ ï ¢ª« ¤®¬¬®àáª¨å ª¢ àª®¢ á ¥ã«¥¢®© áâà ®áâìî ¢ ãª«®¥(á¬., ®¤ ª®, [7]),  ©¤¥¬:�u= 65(4Ip� In) = 0;672� 0;120;�d= 65(4In� Ip) =�0;415� 0;144:�ëç¨á«ïï à §®áâì�u��d= 1;086� 0;300¨ áà ¢¨¢ ï ¥¥ á ¨§¢¥áâë¬ ¯à ¢¨«®¬ áã¬¬ �ì¥àª¥-  [8] �u��d=GA=GV = 1;2601� 0;0025;¢¨¤¨¬, çâ® íâ® ¯à ¢¨«® áã¬¬  àãè¥®. �¤ -ª® à áå®¦¤¥¨¥ ¯à ¢¨«  áã¬¬ �ì¥àª¥  á íªá¯¥-à¨¬¥â®¬, ãç¨âë¢ ï ¡®«ìè¨¥ ®è¨¡ª¨ ¢ [1], ¬®¦-® áç¨â âì ¥¡®«ìè¨¬. �à ¢¨«® áã¬¬ �®ââäà¨¤ IG = R (u(x) � d(x))dx = 1=3 [4] ®ª §ë¢ ¥âáï  àã-è¥ë¬ á¨«ì¥¥,   à áå®¦¤¥¨¥ á ®¯ëâ®¬ ¯®¤¤ ¥âáï®¡êïá¥¨î £®à §¤® âàã¤¥¥ (á¬.,  ¯à., [9{11]). �®-íâ®¬ã ¨¦¥ ¬ë á®áà¥¤®â®ç¨¬áï   à¥è¥¨¨ ¨¬¥®íâ®© ¯à®¡«¥¬ë.1. �®¤¨ä¨ª æ¨ï ¢ª« ¤  ¢ «¥âëå ª¢ àª®¢�â¥à¥á ï ¯®¯ëâª  à §à¥è¨âì ¯à®¡«¥¬ã á  àã-è¥¨¥¬ ¯à ¢¨«  áã¬¬ �®ââäà¨¤  ¡ë«  á¤¥«   ¢ á¥-à¨¨ à ¡®â [12{14]. � á¯à¥¤¥«¥¨ï ¢ «¥âëå ª¢ àª®¢¡ë«¨ á¢ï§ ë á® § ç¥¨ï¬¨  ªá¨ «ì®-¢¥ªâ®àëåª®áâ â F ¨ D ¢ ¬®¤¥«¨ ã¨â à®© á¨¬¬¥âà¨¨SU(3)f (á¬.,  ¯à., [15]),   ¨¬¥®:uval" = 1+ F; uval# = 1� F;dval" = 12(1 + F �D); dval# = 12(1� F +D): (1)�à¨ íâ®¬ ¡ë«¨ ¨á¯®«ì§®¢ ë ¨§¢¥áâë© à¥§ã«ìâ â�¥£ «  [16]:�uval = 2F; �dval = F �D (2)�) � ¡®à â®à¨ï â¥®à¥â¨ç¥áª®© ä¨§¨ª¨ ¨¬. �.�. �®£®«î¡®¢ , ����, �ã¡ .3 ���, ä¨§¨ª ,  áâà®®¬¨ï, ü 1



6 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü 1¨ ¤¢  ®á®¢ëå ¯à ¢¨«  áã¬¬ ª¢ àª-¯ àâ®®© ¬®-¤¥«¨ [6]: u� u= 2; d� d= 1; (3)ª®â®àë¥ ¢ ¯à¨¡«¨¦¥¨¨ ¢ «¥âëå ª¢ àª®¢ á¢®¤ïâáïª à ¢¥áâ¢ ¬ uval = 2 , dval = 1 .� ®â«¨ç¨¥ ®â  ¢â®à®¢ [12] ¬ë ¯®« £ ¥¬, çâ®¢ ¯®á«¥¤®¢ â¥«ì®© § ¯¨á¨ ¢¥«¨ç¨, ¢å®¤ïé¨å ¢ª¢ àª-¯ àâ®ãî ¬®¤¥«ì, á«¥¤ã¥â ¨á¯®«ì§®¢ âì ¨«¨¢ëè¥¯à¨¢¥¤¥ë¥ ª®ªà¥âë¥ ç¨á« , ¨«¨ å à ªâ¥à-ë¥ ¤«ï ®ªâ¥âëå â®ª®¢ SU(3)f ª®áâ âë á¢ï§¨ F¨ D , ® ¥ ¨å «¨¥©ë¥ ª®¬¡¨ æ¨¨. �à¨ íâ®¬ à¥-§ã«ìâ âë ®¡ëç®© ª¢ àª-¯ àâ®®© ¬®¤¥«¨ ¤®«¦ë¢®ááâ  ¢«¨¢ âìáï ¢ ¯à¥¤¥«¥ F = 2=3 , D = 1 .� [17, 18] ª®áâ âë á¢ï§¨ F ¨ D ¡ë«¨ á¢ï§ ë á¬ âà¨çë¬¨ í«¥¬¥â ¬¨ ®¯¥à â®à  !̂q , ª®â®àë© à §-«¨ç ¥â ¢§ ¨¬®¤¥©áâ¢¨ï W - ¨ Z -¡®§®®¢ á ¡¨ª¢ àª®¬®¤®£®  à®¬ â  (qq ) ¨ á ®¤¨®çë¬ ª¢ àª®¬ q0 ¢¡ à¨®¥ B(qq; q0) :hq"q"; q0#j!̂qjq"q"; q0#i=w""; hq"q#; q0"j!̂qjq"q#; q0"i=w"#;hq"q"; q0#j!̂q0 jq"q"; q0#i= v""; hq"q#; q0"j!̂q0 jq"q#; q0"i= v"#:�®®â¢¥âáâ¢ãîé¨¥ á®®â®è¥¨ï ¨¬¥îâ ¢¨¤23w"" = F; w"# =D; 13(2v""� v"#) =D� F: (4)�â¬¥â¨¬, çâ® ãá«®¢¨¥ w"" = w"# ¥áâ¥áâ¢¥ë¬®¡à §®¬ ¯à¨¢®¤¨â ª à¥§ã«ìâ âã ¬®¤¥«¨ SU(6) :F=D = 2=3 [17]. �ëç¨á«ïï ¬ âà¨çë¥ í«¥¬¥âë ®¯¥-à â®à®¢ !̂u ¨ !̂d ¢ ®¡ª« ¤ª å ¬¥¦¤ã ¢®«®¢ë¬¨äãªæ¨ï¬¨ ¯à®â®  ¢ ª¢ àª®¢®© ¬®¤¥«¨, ¯®«ãç ¥¬hpj!̂ujpi= 2�23w""+ 13w"#�= 2�F + 13D�;hpj!̂djpi= 23v""+ 13v"#: (5)�¥à¢®¥ ¢ëà ¦¥¨¥ ¢ (5) ¢ ¯à¥¤¥«¥ F = 2=3 , D = 1¯à¥¤áâ ¢«ï¥â á®¡®© ç¨á«® ¢ «¥âëå u-ª¢ àª®¢. �á-â¥áâ¢¥® ¯à¥¤¯®«®¦¨âì, çâ® ¢â®à®¥ ¢ëà ¦¥¨¥ ¢ (5)¤ ¥â ¢ íâ®¬ ¦¥ ¯à¥¤¥«¥ ç¨á«® ¢ «¥âëå d-ª¢ àª®¢ ¨®â«¨ç ¥âáï ®â ¯¥à¢®£® â®«ìª® ¬®¦¨â¥«¥¬:hpj!̂djpi= F + 13D: (6)�®£¤  ¬®¦® à §à¥è¨âì ãà ¢¥¨ï (4){(6), ¯®«ãç¨¢¤«ï v : 23v"" = 23D; 13v"# = F � 13D: (7)� ¯à¥¤¥«¥ Q2 = 0 (á â®ç®áâìî ¤® ¯®¯à ¢®ª ¯® ���)(á¬. [13]) ¬®¦® â¥¯¥àì á¢ï§ âì qval"(#) ¨ w; v ¨ ¯®«ã-ç¨âì ¢¬¥áâ® (1) á«¥¤ãîé¨¥ ¢ëà ¦¥¨ï:�uval = uval" � uval# = 2F = 43w"";�dval = dval" � dval# = F �D =�13(2v""� v"#);uval = uval" + uval# = 43w""+ 23w"#;dval = dval" + dval# = 23v""+ 13v"#; (8)

®âªã¤   å®¤¨¬uval" = 2F + 13D = 1;208� 0;025 �53�;uval# = 13D = 0;252� 0;004 �13�;dval" = F � 13D = 0;225� 0;004 �13�;dval# = 23D = 0;504� 0;008 �23�: (9)�¤¥áì ¨á¯®«ì§®¢ ë § ç¥¨ï [19] F = 0;477� 0;011 ,D = 0;755 � 0;011 . �à¨ D = 1 , F = 2=3 ¬ë ¢®§-¢à é ¥¬áï ª à¥§ã«ìâ â ¬ ¬®¤¥«¨ SU(6) (¨ ¥à¥«ï-â¨¢¨áâáª®© ª¢ àª®¢®© ¬®¤¥«¨), ¯à¨¢¥¤¥ë¬ ¢ áª®¡-ª å.�ëç¨á«¨¬ § ç¥¨¥ ¨â¥£à «  �®ââäà¨¤  á ¬®¤¨-ä¨æ¨à®¢ ë¬¨ ¢ª« ¤ ¬¨ ¢ «¥âëå ª¢ àª®¢:IG = 13(uval�dval) = 13(F+13D) = 0;243�0;005: (10)�® ®ª §ë¢ ¥âáï ¢ ¯à¥ªà á®¬ á®£« á¨¨ á ¢¥«¨-ç¨®©,  ©¤¥®© ¨§ íªá¯¥à¨¬¥â «ìëå ¤ ëå [5].�â® ¯®§¢®«ï¥â á¤¥« âì ¢ë¢®¤, çâ® ¢ª« ¤ ¬®àáª¨åª¢ àª®¢ ¢ (10) ®¡à é ¥âáï ¢ ã«ì:usea + usea � dsea � dsea = 0: (11)2. �¢ àª-¯ àâ®ë¥ ¢ª« ¤ë ¢ ¯à®â®¥�¥¯¥àì, ª®£¤  ¢ëç¨á«¥ ¬®¤¨ä¨æ¨à®¢ ë©¢ª« ¤ ¢ «¥âëå ª¢ àª®¢, ¬®¦® ¯à¨áâã¯¨âì ª ¢ë-ç¨á«¥¨î ¢ª« ¤®¢ ¬®àáª¨å ª¢ àª®¢ ¢ ¯à®â®¥. �ªá-¯¥à¨¬¥â «ìë¥ ¤ ë¥ ¨§ [1, 2, 5] ¤ îâ âà¨ ãà ¢¥-¨ï ¤«ï ¢®áì¬¨ ¢¥«¨ç¨: usea"(#); usea"(#); dsea"(#); dsea"(#) . �é¥¤¢  ãà ¢¥¨ï ¡¥à¥¬ ¨§ [12]:usea" �usea# �usea" +usea# = 0; dsea" �dsea# �dsea" +dsea# = 0:(�¨ ¯®«ãç¥ë ¢ ¯à¥¤¯®«®¦¥¨¨, çâ® ¢ à®¦¤¥¨¨¯ àë ª¢ àª{ â¨ª¢ àª á¯¨ë ª¢ àª  ¨  â¨ª¢ àª ¨¬¥îâ ®¤¨ ª®¢®¥  ¯à ¢«¥¨¥ ¡« £®¤ àï ¯®¯¥à¥ç-®© ¯®«ïà¨§ æ¨¨ £«î®®¢.) �¤ã ¯ àã ãà ¢¥¨© ¤ -îâ ¯à ¢¨«  áã¬¬ ª¢ àª-¯ àâ®®© ¬®¤¥«¨ (3). �â®¡ë¯®«ãç¨âì ¢®áì¬®¥ ãà ¢¥¨¥, ¨á¯®«ì§ã¥¬ ¯ à ¬¥âà¨-§ æ¨î áâàãªâãà®© äãªæ¨¨ ¯à®â® , ¯®«ãç¥®© ¢à ¡®â¥ [20] ¤«ï § ç¥¨© Q20 ¢ ®¡« áâ¨ 2{6 �í�2 :F2(x;Q20) = Ax�(1� x)�(1� x);A = 1;66 , � = 0;56 , � = 2;39 ,  = 0;76 . �ëç¨á«ïï¨â¥£à «Z F2(x;Q20)dxx = 49u+ 19d= 1;203;¯®«ãç ¥¬ ¯®á«¥¤¥¥, ¢®áì¬®¥ ãà ¢¥¨¥.



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü1 7�ë¯¨è¥¬ æ¥«¨ª®¬ ¢áî á¨áâ¥¬ã ¢®áì¬¨ ãà ¢¥-¨©:usea" � usea# � usea" + usea# = 0;dsea" � dsea# � dsea" + dsea# = 0;usea" + usea# � usea" � usea# + uval" + uval# = 2;dsea" + dsea# � dsea" � dsea# + dval" + dval# = 1;usea" � usea# + usea" � usea# + uval" � uval# = 0;672; (12)dsea" � dsea# + dsea" � dsea# + dval" � dval# =�0;415;usea" + usea# + usea" + usea# � dsea" �dsea# � dsea" � dsea# = 0;4(usea" + usea# + usea" + usea# + uval" + uval# ) ++ (dsea" + dsea# � dsea" � dsea# + dval" + dval# ) = 11;088:�¥è¥¨¥ íâ®© á¨áâ¥¬ë ¨¬¥¥â ¢¨¤usea" = 0;290; dsea" = 0;260;usea# = 0;432; dsea# = 0;328;usea" = 0;020; dsea" = 0;124;usea# = 0;162; dsea# = 0;192: (13)� ª®¥æ, ¤«ï ¯®«ëå ª¢ àª®¢ëå à á¯à¥¤¥«¥¨©q"(#) = qval"(#)+ qsea"(#) ¯®«ãç ¥¬u" = 1;498; d" = 0;485;u# = 0;684; d# = 0;832;u" = 0;020; d" = 0;124;u# = 0;162; d# = 0;192: (14)� è¨ à¥§ã«ìâ âë ®â«¨ç îâáï ®â à¥§ã«ìâ â®¢ [12{14]â¥¬, çâ® ®¨ ¯à¥¤áª §ë¢ îâ ¡®«ìèãî  á¨¬¬¥âà¨î ¢¯®«ïà¨§ æ¨¨ ¬®àáª¨å ª¢ àª®¢.� ª«îç¥¨¥�â ª, ¨áå®¤®¥ ¯à¥¤¯®«®¦¥¨¥ ¤«ï ®¡êïá¥¨ïà áå®¦¤¥¨ï ¯à ¢¨«  áã¬¬ �®ââäà¨¤  á ®¯ëâ®¬ ¯à®-â¨¢®¯®«®¦® â¥¬, á ¯®¬®éìî ª®â®àëå ¨éãâ ¯à¨-ç¨ã ¢ à §«¨ç®£® à®¤   ®¬ «¨ïå ¢ª« ¤  ¬®àáª¨åª¢ àª®¢. � ¬ ª ¦¥âáï, çâ® «®£¨ç¥¥ ®¡êïá¨âì ¨¬¥î-é¥¥áï à áå®¦¤¥¨¥ ¬®¤¨ä¨ª æ¨¥© ¢ª« ¤  ¢ «¥âëåª¢ àª®¢. �¨¤ íâ®© ¬®¤¨ä¨ª æ¨¨ ãª §ë¢ îâ á¢ï§ -ë¥ á ¢ª« ¤ ¬¨ ¯®«ïà¨§®¢ ëå ª¢ àª®¢ ¯à ¢¨« áã¬¬ �ì¥àª¥  [8] ¨ �««¨á {�¦ ää¥ [3], ¯à ¢ë¥ ç á-â¨ ª®â®àëå ¢ëç¨á«ïîâáï ¢ à ¬ª å ã¨â à®© á¨¬-¬¥âà¨¨ á ª®áâ â ¬¨ F ¨ D . � â® ¦¥ ¢à¥¬ï à¥-§ã«ìâ â, ¯®«ãç¥ë© á ¯®¬®éìî ¯à®áâ®© ª¢ àª-¯ à-â®®© ¬®¤¥«¨, IG = 1=3 , ¢®á¯à®¨§¢®¤¨âáï ¢ áâ -¤ àâ®© ¬®¤¥«¨ SU(6) , ¢ ª®â®à®© ª®áâ âë F ¨ Dà ¢ë 2=3 ¨ 1 .�®íâ®¬ã ¯à¥¤áâ ¢«ï¥âáï ¡®«¥¥ ¯®á«¥¤®¢ â¥«ìë¬à áá¬®âà¥âì ¢á¥ ¯ àâ®ë¥ ¯à ¢¨«  áã¬¬, ¢ª«îç ï
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