
28 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2001. ò5¨§ âª ­¥© ¢ ªà®¢ì, ®¤­®§­ ç­® ®¯à¥¤¥«¥­ ¯à¨ ¨§-¢¥áâ­ëå n(A) ¨ N(A) . �¤­ ª® N(A) ­¥ ¤®¯ãáª ¥â¯àï¬®© à¥£¨áâà æ¨¨,   n(A) «¨èì ç áâ¨ç­® ®âà ¦ -¥â ¯®¢¥¤¥­¨¥ íâ®© £¨áâ®£à ¬¬ë, ¯®áª®«ìªã ª«¥âª¨,á®®â¢¥âáâ¢ãîé¨¥ ¡®«ìè¨¬ §­ ç¥­¨ï¬ A , ¢®®¡é¥ ­¥¯®¯ ¤ îâ ¢ ªà®¢ì.�¬¥áâ® à §à ¡®âª¨ ¬®¤¥«¨, ®¯¨áë¢ îé¥© ¢ ¤¥-â «ïå ¯à®æ¥áá ¯à®­¨ª­®¢¥­¨ï ¨¬¬ã­®ª®¬¯¥â¥­â­ëåª«¥â®ª ¢ ªà®¢®â®ª, ®£à ­¨ç¨¬áï ä®à¬ã«¨à®¢ª®© ¯ -à ¬¥âà¨§®¢ ­­®© ä¥­®¬¥­®«®£¨ç¥áª®© ¬®¤¥«¨, ®á­®-¢ ­­®© ­  á«¥¤ãîé¨å á®®¡à ¦¥­¨ïå.�ãáâì A0 | ¬ ªá¨¬ «ì­®¥ ç¨á«® ¬®«¥ªã«- ­-â¨£¥­®¢ ­  ¬¥¬¡à ­¥ ª«¥âª¨, ¯à¨ ª®â®à®¬ ª«¥âª ¯à®­¨ª ¥â ¢ ªà®¢ì, ¨ íâ®¬ã §­ ç¥­¨î ®â¢¥ç ¥â­ ç «® ®âáç¥â  ¢à¥¬¥­¨ ¤«ï á¨áâ¥¬ë (7): A(0) =A0 .� ¯à¥¤è¥áâ¢ãîé¨¥ ¬®¬¥­âë n(A) � 0 , ¨ ¯®íâ®-¬ã ¥áâ¥áâ¢¥­­® ¯®âà¥¡®¢ âì, çâ®¡ë h(A) = 0 ¯à¨A = A0 ; á ¤àã£®© áâ®à®­ë, ¯à¨ A= Amin = 1 äã­ª-æ¨ï n(A) = N(A) ¨, §­ ç¨â, h(1) = 1 . �®«®¦¨¬,çâ® ­  ¨­â¥à¢ «¥ (1; A0) äã­ªæ¨ï h(A) ¬®­®â®­­®ã¡ë¢ îé ï. � ª ç¥áâ¢¥ ¯à®áâ¥©è¥© ¨§ â ª¨å äã­ª-æ¨© ¯à¨¬¥¬ á«¥¤ãîéãî: h(A) = C hp0(A) , p > 0 ,h0(A) = �1�A=A01�1=A0 �p .�¥¯¥àì ¢®§­¨ª ¥â § ¤ ç  ¨¤¥­â¨ä¨ª æ¨¨ ¯à¨­ï-â®© ¬®¤¥«¨ á à¥§ã«ìâ â ¬¨ ¨§¬¥à¥­¨©.�®¯ãáâ¨¬, çâ® ¢ ª ç¥áâ¢¥ ¢å®¤­ëå ¤ ­­ëå ¤«ï

à¥è¥­¨ï â ª®© § ¤ ç¨ ¬®¦­® ¯à¨­ïâì <¯ã­ªæ¨î>­  «¨¬ä®æ¨¤­ëå âª ­ïå: A1 , n(A) ¨ N(A) . �®£¤ ¯à¨ ¨§¢¥áâ­®© ¢¥«¨ç¨­¥ A0 ¯à¨å®¤¨¬ ª ãà ¢­¥­¨ï¬n(Ai) = hp0(Ai)N(Ai) . �âáî¤  ®¤­®§­ ç­® ®¯à¥¤¥«ï-¥âáï ¢¥«¨ç¨­  p .�à¨ â®ç­ëå ¢å®¤­ëå ¤ ­­ëå §­ ç¥­¨¥ p ­¥§ ¢¨á¨â ®â ¢ë¡®à  Ai ¨ ®ª §ë¢ ¥âáï á¯à ¢¥¤«¨¢®©â¥®à¥¬  ¥¤¨­áâ¢¥­­®áâ¨ ®â­®á¨â¥«ì­® ¯ à ¬¥âà®¢¬®¤¥«¨ ¯¥à¥å®¤ .�à¨¡«¨¦¥­­®¥ §­ ç¥­¨¥ ~p ¬®¦¥â ¡ëâì ­ ©¤¥­®¬¥â®¤®¬ ­ ¨¬¥­ìè¨å ª¢ ¤à â®¢ (¨«¨ ¥£® à¥£ã«ïà¨-§®¢ ­­ë¬ ¢ à¨ ­â®¬), ¥á«¨ ¢§ïâì §  ®á­®¢ã ¬­®£®-ªà â­ë¥ ¢ëç¨á«¥­¨ï ~p ¯à¨ ä¨ªá¨à®¢ ­­®¬ A1 .�¨â¥à âãà 1. � àçãª �.�. � â¥¬ â¨ç¥áª¨¥ ¬®¤¥«¨ ¨¬¬ã­®«®£¨¨. �ëç¨á-«¨â¥«ì­ë¥ ¬¥â®¤ë ¨ íªá¯¥à¨¬¥­âë. �.: �¥¤à , 1991.2. �« áª® �.�., �®¤¨®­®¢ �.�., �®«®¤¨­ �.�., �®¡®«¥¢-áª¨© �.�. // �¥áâ­. �®áª. ã­-â . �¨§. �áâà®­. 2000. ò3.�. 6 (Moscow University Phys. Bull. 2000. No. 3. P. 1).3. � «¨âª¨­ �.�. �¨á«¥­­ë¥ ¬¥â®¤ë. �.: � ãª , 1978.4. � á¨«ì¥¢ �.�., �« áª® �.�., �« áª® �.�. ¨ ¤à. // �¥áâ­.�®áª. ã­-â . �¨§. �áâà®­. 1997. ò4. �. 7 (MoscowUniversity Phys. Bull. 1997. No. 4. P. 7).�®áâã¯¨«  ¢ p¥¤ ªæ¨î16.03.01��� 539.173 �������� �������� � ����������-��������������������� ���������-��������� ����� � ��������������� �����������. �. � ¬¨à «®¢(�����)E-mail: zamir@depni.npi.msu.su�®ª § ­®, çâ® ¢ ª¨à «ì­®© â¥®à¨¨ ¢®§¬ãé¥­¨© ®¤­®¯¥â«¥¢ë¥ á®¡áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨¥¢ª« ¤ë  ªá¨ «ì­®-¢¥ªâ®à­ëå â®ª®¢ ¡ à¨®­®¢ ®ªâ¥â  á¨«ì­® § ¢¨áïâ ®â ¬ áá®¢ëå ¯®¯à ¢®ª,¢®§­¨ª îé¨å ¨§-§  à §­¨æë ¬ áá ¢ ®ªâ¥â¥ ¡ à¨®­®¢.�¢¥¤¥­¨¥� ­¥¤ ¢­¨å à ¡®â å [1, 2] á« ¡ë¥ à á¯ ¤ë £¨-¯¥à®­®¢ ¡ë«¨ à áá¬®âà¥­ë ¢ à ¬ª å ª¨à «ì­®© â¥-®à¨¨ ¢®§¬ãé¥­¨© ¤«ï âï¦¥«ëå ¡ à¨®­®¢ (HB�PT).� à §¢¨â¨¥ ¡®«¥¥ à ­­¨å à¥§ã«ìâ â®¢ [3, 4] ¡ë«¨¯®¤à®¡­® ¯à® ­ «¨§¨à®¢ ­ë ®¤­®¯¥â«¥¢ë¥ ¯®¯à ¢-ª¨. �à¨ íâ®¬ ¢ à áç¥â å ¯à¥¤¯®« £ «®áì ¢ëà®¦-¤¥­¨¥ ¬ áá ¢­ãâà¨ ã­¨â à­ëå ¬ã«ìâ¨¯«¥â®¢ ¡ à¨-®­®¢ ¨ ãç¨âë¢ « áì â®«ìª® à §­®áâì ¬¥¦¤ã áà¥¤­¥©¬ áá®© ¡ à¨®­®¢ ®ªâ¥â  ¨ áà¥¤­¥© ¬ áá®© ¡ à¨®­®¢¤¥ªã¯«¥â  � [1]. �®®â¢¥âáâ¢ãîé¨¥ ®¤­®¯¥â«¥¢ë¥¤¨ £à ¬¬ë ¤«ï ¡ à¨®­®¢ ®¤­®£® ¨ â®£® ¦¥ ã­¨-â à­®£® ¬ã«ìâ¨¯«¥â  áã¬¬¨à®¢ «¨áì á ®¤¨­ ª®¢ë¬
¢¥á®¬. � â® ¦¥ ¢à¥¬ï ¢¥«¨ç¨­  à §­®áâ¨ áà¥¤­¨å¬ áá ¡ à¨®­®¢ ¤¥ªã¯«¥â  ¨ ®ªâ¥â  � , ¯à¨¬¥à­®à ¢­ ï 250 �í� [5], á®à §¬¥à­  á à §­®áâï¬¨ ¬ áá¢­ãâà¨ ã­¨â à­ëå ¬ã«ìâ¨¯«¥â®¢ ¡ à¨®­®¢. �®íâ®-¬ã ¯à¥¤áâ ¢«ï¥âáï ¢ ¦­ë¬ ãç¥áâì à §­®áâì ¬ áá¬¥¦¤ã ¨§®â®¯¨ç¥áª¨¬¨ ¬ã«ìâ¨¯«¥â ¬¨ ¢­ãâà¨ ª ¦-¤®£® ã­¨â à­®£® ¬ã«ìâ¨¯«¥â . �«ï íâ®£® á«¥¤ã¥â¢ëç¨á«¨âì â¥®à¥â¨ª®-£àã¯¯®¢ë¥ ¢¥á®¢ë¥ ä ªâ®àë¤«ï ª ¦¤®© ®¤­®¯¥â«¥¢®© ¤¨ £à ¬¬ë ¨ ¢¢¥áâ¨ ä ª-â®àë, ãç¨âë¢ îé¨¥ à §­®áâì ¬ áá ¬¥¦¤ã ¨§®â®-¯¨ç¥áª¨¬¨ ¬ã«ìâ¨¯«¥â ¬¨. �¨¦¥ ¡ã¤ãâ à áá¬®â-à¥­ë â®«ìª® ®¤­®¯¥â«¥¢ë¥ ¯®¯à ¢ª¨, ®â¢¥ç îé¨¥á®¡áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨¬ ¯®¯à ¢ª ¬ ª ¢®«­®¢ë¬



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2001. ò5 29äã­ªæ¨ï¬ ¡ à¨®­®¢. �®®â¢¥âáâ¢ãîé¨¥ ¤¨ £à ¬¬ë¤®áâ â®ç­® ¯à®áâë, ®­¨ ¤ îâ ¢®§¬®¦­®áâì ç¥âª®ã¢¨¤¥âì íää¥ªâ ¬ áá®¢ëå ¯®¯à ¢®ª ¤«ï ®¤­®¯¥â-«¥¢ëå á®¡áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨å ¢ª« ¤®¢ ¢ à ¬ª å¬®¤¥«¨ HB�PT.1. �¨à «ì­ë¥ « £à ­¦¨ ­ë ¢ HB�PT� à ¬ª å ¬®¤¥«¨ HB�PT ª¨à «ì­ë© « £à ­¦¨ ­§ ¯¨áë¢ ¥âáï ¢ â¥à¬¨­ å ¡ à¨®­­ëå ¯®«¥©, § ¢¨áï-é¨å ®â áª®à®áâ¨, ª®â®àë¥ ¯®áâà®¥­ë â ª¨¬ ®¡à §®¬,çâ®¡ë ã¡à âì ¨§ ãà ¢­¥­¨ï �¨à ª  § ¢¨á¨¬®áâì ®âá¢®¡®¤­®£® ¤¢¨¦¥­¨ï ç áâ¨æë (á¬., ­ ¯à., [5{7]):Bv(x) = exp(iMBv̂v:x)B(x):�¤¥áì B(x) | ®ªâ¥â ¡ à¨®­®¢ á® á¯¨­®¬ 1/2 ¨áà¥¤­¥© ¬ áá®© MB � 1150 �í�. �ªâ¥â Bv(x)§ ¤ ¥âáï ¬ âà¨æ¥©Bv =0BBBBB@ 1p2�0v + 1p6�0v �+v pv��v � 1p2�0v + 1p6�0v nv��v �0v � 2p6�0v1CCCCCA :�®«¤áâ®ã­®¢áª¨¥ ¡®§®­ë, ¯®ï¢«ïîé¨¥áï ¢ ¯à¥¤¥«¥ª¨à «ì­®© á¨¬¬¥âà¨¨, ®â®¦¤¥áâ¢«ïîâáï á ®ªâ¥â®¬¯á¥¢¤®áª «ïà­ëå ¬¥§®­®¢ ¨ ¯ à ¬¥âà¨§ãîâáï ¢ ¢¨¤¥P = 1p20BBBBB@ 1p2�0+ 1p6� �+ K+�� � 1p2�0+ 1p6� K0K� �K0 � 2p6� 1CCCCCA :�â®â ¯á¥¢¤®áª «ïà­ë© ®ªâ¥â ¢§ ¨¬®¤¥©áâ¢ã¥â á ¡ -à¨®­­ë¬¨ ¯®«ï¬¨ ç¥à¥§ ¢¥ªâ®à­ë¥ ¨  ªá¨ «ì­®-¢¥ª-â®à­ë¥ â®ª¨ [5{7]V � = 12(�@��y + �y@��); A� = i2(�@��y� �y@��);£¤¥ � = exp(iP=f) ¨ � ! L�Ry ; L;R 2 SU(3)L;R ,  f = f� � 93 �í� | ¯á¥¢¤®áª «ïà­ ï ª®­áâ ­â à á¯ ¤  ¢ ¯à¥¤¥«¥ ª¨à «ì­®© á¨¬¬¥âà¨¨. � ¢ë-ç¨á«¥­¨ïå ¨á¯®«ì§ãîâáï ¢¥«¨ç¨­ë f� = 93 �í�,fK = f� = 1:2f� [5].� ­¨§è¥¬ ¯®àï¤ª¥ à §«®¦¥­¨ï ¯® â¥®à¨¨ ¢®§¬ã-é¥­¨© ª¨à «ì­ë© « £à ­¦¨ ­ ¤«ï ®ªâ¥â  ¡ à¨®­®¢¨¬¥¥â ¢¨¤ [8]:L0v = i Sp �Bv(vD)Bv + 2D Sp �BvS�v fA�; Bvg++2F Sp �BvS�v [A�; Bv ]� �NB3v1B1v3++��B1v3B3v1 +Sp @�P@�P + :::; (1)

£¤¥ D� = @�+ [V�; ] | ª®¢ à¨ ­â­ ï ª¨à «ì­ ï ¯à®-¨§¢®¤­ ï. �®­áâ ­âë D ¨ F | íâ® å à ªâ¥à­ë¥ ¤«ïSU(3)f ª®­áâ ­âë á¢ï§¨ ¡ à¨®­®¢ á  ªá¨ «ì­®-¢¥ª-â®à­ë¬ â®ª®¬. �¤¥áì ¢¢¥¤¥­ë ¤¢  ­®¢ëå ç«¥­  áª®íää¨æ¨¥­â ¬¨ �N =MB �MN ¨ �� =M��MB ,çâ®¡ë ãç¥áâì à §­®áâì ¬ áá ¬¥¦¤ã ¨§®â®¯¨ç¥áª¨-¬¨ ¬ã«ìâ¨¯«¥â ¬¨ ®ªâ¥â  ¡ à¨®­®¢. � §­¨æ¥© ¬ áá¬¥¦¤ã �- ¨ �-£¨¯¥à®­ ¬¨ ¯à¥­¥¡à¥£ ¥âáï, â ª çâ®M� =M� =MB = 1150 �í�.�¯¨­®¢ë© ®¯¥à â®à S�v ®¯à¥¤¥«¥­ ¢ à ¡®â å [4,7] ¨ ¢ á¨áâ¥¬¥ ®âç¥â , ¢ ª®â®à®© v� = (1; 0; 0) , ¨¬¥¥â¢¨¤ S�v = �0; 12�� .2. �®¡áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨¥ ®¤­®¯¥â«¥¢ë¥¯®¯à ¢ª¨�®áª®«ìªã ­¨¦¥ à áá¬ âà¨¢ îâáï â®«ìª® á®¡-áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨¥ ®¤­®¯¥â«¥¢ë¥ ¯®¯à ¢ª¨, ¬ë®£à ­¨ç¨¬áï á®®â¢¥âáâ¢ãîé¥© ç áâìî ¡®«¥¥ ®¡é¥£®à §«®¦¥­¨ï ¯® â¥®à¨¨ ¢®§¬ãé¥­¨© ¢ ª¨à «ì­®¬ä®à¬ «¨§¬¥ [1, 3, 4] ¨ ¢¢¥¤¥¬ ¯ àæ¨ «ì­ë¥ ä ªâ®àë�iBB0 ¤«ï ª ¦¤®© i-© ¤¨ £à ¬¬ë, çâ®¡ë ¨¬¥âì ¢®§-¬®¦­®áâì ãç¥áâì à §­®áâì ¬ áá ¬¥¦¤ã ¡ à¨®­ ¬¨®ªâ¥â  ¢® ¢ª« ¤ å ®â¤¥«ì­ëå ¤¨ £à ¬¬:GAB0B =GA0B0B 1� 116�2f2 XX=K;� nXi=1 �(X)iBB0 ��L(MK ; �i; �)!+ : : :==GA0BB0 �1� 116�2f2�e�B0BM2K lnM2K�2 �+ : : : ;(2)£¤¥ ¬­®£®â®ç¨¥¬ ®¡®§­ ç¥­ë ¤àã£¨¥ ª¨à «ì­ë¥¢ª« ¤ë. �¤¥áì ª®­áâ ­âë GA0BB0 , ®¡ëç­® à ááç¨âë-¢ ¥¬ë¥ ¯® ¬®¤¥«¨ SU(3)f , ¨¬¥îâ ¢¨¤ [9, 10]GA0pn = f + d; GA0�0�� =�f + d;GA0p� = 1p6(3f + d); GA0��� = 1p6(3f � d);GA0n�� = (�f + d); GA0���0 = (f + d);GA0��� =r23d:�à¨ f = 2=3 , d = 1 ¢®á¯à®¨§¢®¤ïâáï à¥§ã«ìâ -âë ­¥à¥«ïâ¨¢¨áâáª®© ª¢ àª®¢®© ¬®¤¥«¨. (�® ¬­®-£¨å à ¡®â å d; f ®â®¦¤¥áâ¢«ïîâáï á D;F ¨§(1).) � ¯à¥¤¥«¥ ¢ëà®¦¤¥­­ëå ¬ áá ®ªâ¥â  �e�B0B )) �BB0 = Pni=1 �iBB0 , £¤¥ n | ç¨á«® á®¡áâ¢¥­-­®-í­¥à£¥â¨ç¥áª¨å ¤¨ £à ¬¬ [1, 3, 4]�) . � ªâ®à�i ¢ ¢ëà ¦¥­¨¨ (2) ¥áâì à §­®áâì ¬¥¦¤ã ¬ á-á ¬¨ ¡ à¨®­®¢ ¢­ãâà¨ K -¯¥â«¨ ¨ ¢­¥ ¥¥ ¢ i-©�) �¤¥áì ¨ ¢áî¤ã ¤ «¥¥ áâà¥«ª  ®§­ ç ¥â ¯¥à¥å®¤ ª ¯à¥¤¥«ãà ¢­ëå ¬ áá ¤«ï ¡ à¨®­®¢ ®ªâ¥â .15 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ò5



30 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2001. ò5¤¨ £à ¬¬¥: �N = 210 �í� ¨«¨ �� = 170 �í� áá®®â¢¥âáâ¢ãîé¨¬ §­ ª®¬, ¯à¨ íâ®¬ ¯à¥¤¯®«®¦¥­®à ¢¥­áâ¢® MB = M� = M� = 1150 �í�. � ¢ëç¨á-«¥­¨ïå ¨á¯®«ì§®¢ ­  ¬ áá®¢ ï ä®à¬ã«  SU(3)f ¤«ï¬¥§®­®¢ (¢ ¯à¥­¥¡à¥¦¥­¨¨ ª¢ ¤à â®¬ ¬ ááë ¯¨®­ )M2� = 43M2K .�­â¥£à « ¯® ¯¥â«¥ á â®ç­®áâìî ¤® ¬­®¦¨â¥«ï¤ ¥âáï ¢ëà ¦¥­¨¥¬ [6, 8]L(M; �; �) =M2 lnM2�2 + 2��F (M; �; �);F (M; 0; i) =M;�F (M; �; �) =�� ln M2�2 ++2pM2 � �2�12�� arctg �pM2��2�;� 6M:� ª ã¦¥ ®â¬¥ç «®áì, ®¡ëç­® à áá¬ âà¨¢ îâáï¢ª« ¤ë ®â K - ¨ � -¬¥§®­®¢ ¢ ®¤­®¯¥â«¥¢ë¥ ¤¨ -£à ¬¬ë (¢ ¤ «ì­¥©è¥¬ K - ¨ � -¯¥â«¨) [3, 4],å®âï ¢ª« ¤ë ®â � -¬¥§®­®¢ â ª¦¥ ¬®£ãâ ®ª § âì-áï ¢ ¦­ë¬¨ [1]. �¤­ ª® � -¬¥§®­ë ­¥ ¯à¨¢®¤ïâ ª¯®ï¢«¥­¨î § ¬¥â­®© à §­¨æë ¬ áá ¢ ®¤­®¯¥â«¥¢ëå¤¨ £à ¬¬ å. �¤¥áì à áá¬ âà¨¢ îâáï ®¤­®¯¥â«¥¢ë¥¤¨ £à ¬¬ë á K - ¨ � -¬¥§®­ ¬¨ ¨ ¡ à¨®­ ¬¨ ®ªâ¥â .�¤®¡­® ¯à¨¢¥áâ¨ à¥§ã«ìâ âë ¢ â¥à¬¨­ å ¬ áá � -¬¥-§®­ , ¯®áª®«ìªã ä ªâ®à 3/4 ¨§ ¬ áá®¢®© ä®à¬ã«ëª®¬¯¥­á¨àã¥â ¬­®¦¨â¥«ì, ¢®§­¨ª îé¨© ¯à¨ ¨­â¥£-à¨à®¢ ­¨¨, çâ® ®¡«¥£ç ¥â áà ¢­¥­¨¥ á à¥§ã«ìâ â ¬¨¤àã£¨å à ¡®â [1, 4, 8].�ª« ¤ ¢  ªá¨ «ì­®-¢¥ªâ®à­ë© â®ª pn.�­ ç «¥ à áá¬®âà¨¬ á®åà ­ïîé¨© áâà ­­®áâì ªá¨ «ì­®-¢¥ªâ®à­ë© â®ª pn . �á¥£® §¤¥áì ¢®á¥¬ì®¤­®¯¥â«¥¢ëå ¤¨ £à ¬¬, è¥áâì ¨§ ­¨å á K -¯¥â«ï¬¨,  ¤¢¥ á � -¯¥â«ï¬¨ (à¨á. 1).���������¨á. 1. �®¡áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨¥ ¤¨ £à ¬¬ë ¯¥à¥å®¤  pn� ª ¢¨¤­® ¨§ ¤¨ £à ¬¬, K -¯¥â«¨ á®¤¥à¦ â�(1192)- ¨ �(1115)-£¨¯¥à®­ë. �®íâ®¬ã ¬ë ãç¨-âë¢ ¥¬ ¯®¯à ¢ª¨, á¢ï§ ­­ë¥ á à §­®áâìî ¬ áá�N = MB �MN = 210 �í�. � ª ã¦¥ £®¢®à¨«®áì,¯¥à¥¤ ¢ª« ¤ ¬¨ K -¯¥â¥«ì ¢¢®¤¨âáï ä ªâ®à 3/4,çâ®¡ë ãç¥áâì à §­¨æã ¢ ¬ áá å ¬¥¦¤ã K - ¨ � -¬¥-§®­ ¬¨ [4, 8]. �® ¢ª« ¤ å � -¯¥â¥«ì ¯à¨áãâáâ¢ãîâ­ãª«®­ë, ¯®íâ®¬ã ¤«ï ­¨å ¬ áá®¢ë¥ ¯®¯à ¢ª¨ ­¥­ã¦­ë. � íâ¨å ¯à¨¡«¨¦¥­¨ïå ¯®«ãç ¥¬:�e�pn = 34 2 �53D2� 2FD+ 3F 2� �+�N + 13(3F �D)2)) 176 D2� 5DF + 152 F 2 = �pn:

�ª« ¤ ¢  ªá¨ «ì­®-¢¥ªâ®à­ë© â®ª �0�� .�¥ ¦¥  à£ã¬¥­âë á¯à ¢¥¤«¨¢ë ¤«ï á®åà ­ïîé¥£®áâà ­­®áâì  ªá¨ «ì­®-¢¥ªâ®à­®£® â®ª  �0�� . �á¥£®§¤¥áì ¢®á¥¬ì ®¤­®¯¥â«¥¢ëå ¤¨ £à ¬¬, è¥áâì ¨§ ­¨åá K -¯¥â«ï¬¨,   ¤¢¥ á � -¯¥â«ï¬¨ (à¨á. 2).���������¨á. 2. �®¡áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨¥ ¤¨ £à ¬¬ë ¯¥à¥å®¤  �0��� §¤¥áì K -¯¥â«¨ á®¤¥à¦ â �- ¨ �-£¨¯¥à®­ë.�®íâ®¬ã ¬ë ãç¨âë¢ ¥¬ ¯®¯à ¢ª¨, á¢ï§ ­­ë¥ á à §-­®áâìî ¬ áá ��� =M��M� = 170 �í�. �® ¢ª« ¤ å� -¯¥â¥«ì ¯à¨áãâáâ¢ãîâ ª áª ¤­ë¥ £¨¯¥à®­ë, ¨ ¬ á-á®¢ë¥ ¯®¯à ¢ª¨ ­¥ ¢¢®¤ïâáï. �à¨ íâ®¬ ¯®«ãç ¥¬�e��0�� = 34 2 �53D2+2FD+3F 2� ���� + 13(3F+D)2)) 176 D2 + 5DF + 152 F 2 = ��0��:�®á«¥¤­¨© à¥§ã«ìâ â ¯®«ãç ¥âáï ¨§ ¯à¥¤ë¤ãé¥£®¤«ï â®ª  pn § ¬¥­®© F !�F [3].�ª« ¤ ¢  ªá¨ «ì­®-¢¥ªâ®à­ë© â®ª p�. �¥¯¥àìà áá¬®âà¨¬  ªá¨ «ì­®-¢¥ªâ®à­ë© â®ª p� , ­ àãè -îé¨© áâà ­­®áâì. �®¡áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨¥ ¤¨ -£à ¬¬ë á K - ¨ � -¯¥â«ï¬¨ ®¯¨áë¢ îâáï ¤¥¢ïâìî¤¨ £à ¬¬ ¬¨, á¥¬ì ¨§ ª®â®àëå á¢ï§ ­ë á K -¯¥â-«ï¬¨,   ¤¢¥ á � -¯¥â«ï¬¨ (à¨á. 3).���������¨á. 3. �®¡áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨¥ ¤¨ £à ¬¬ë ¯¥à¥å®¤  p�K -¯¥â«¨ á®¤¥à¦ â ¡ à¨®­ë ®ç¥­ì à §­ëå ¬ áá,N(940) ¨ �(1320) . �®íâ®¬ã á«¥¤ã¥â ãç¥áâì à §­®áâ¨¬ áá �N ¨ �� . � à¥§ã«ìâ â¥ ¢ á®®â¢¥âáâ¢¨¨ á¤¨ £à ¬¬ ¬¨ à¨á. 3 ¯®«ãç ¥¬:�e�p� = 34 ��53D2 � 2FD+ 3F 2� �+�N++13(3F +D)2���N + 13(3F �D)2�+���++ �16(3F �D)2 + 23D2�)) 3112D2 � 52DF + 334 F 2 = �p�:



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2001. ò5 31�ª« ¤ ¢  ªá¨ «ì­®-¢¥ªâ®à­ë© â®ª ��� . �®¡-áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨¥ ¯®¯à ¢ª¨ ª  ªá¨ «ì­®-¢¥ª-â®à­®¬ã â®ªã ��� , ­ àãè îé¥¬ã áâà ­­®áâì, ®¯¨-áë¢ îâáï ¤¥¢ïâìî ¤¨ £à ¬¬ ¬¨, á¥¬ì ¨§ ª®â®àëåá¢ï§ ­ë á K -¯¥â«ï¬¨,   ¤¢¥ á � -¯¥â«ï¬¨ (à¨á. 4).���������¨á. 4. �®¡áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨¥ ¤¨ £à ¬¬ë ¯¥à¥å®¤  ����­ «®£¨ç­® ¯à¥¤ë¤ãé¥¬ã ¯®«ãç ¥¬�e���� = �53D2+ 2FD+ 3F 2� ����++13(3F +D)2���N + 13(3F �D)2�+��++43 �16(3F +D)2+ 23D2�)) 3112D2 + 52DF + 334 F 2 = ���� :�®á«¥¤­¨© à¥§ã«ìâ â ¯®«ãç ¥âáï ¨§ ¯à¥¤ë¤ãé¥£®¤«ï â®ª  p� § ¬¥­®© F !�F [3].�ª« ¤ ¢  ªá¨ «ì­®-¢¥ªâ®à­ë© â®ª n�� . �®¡-áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨¥ ¯®¯à ¢ª¨ ª  ªá¨ «ì­®-¢¥ª-â®à­®¬ã â®ªã n�� , ­ àãè îé¥¬ã áâà ­­®áâì, ®¯¨-áë¢ îâáï á¥¬ìî ¤¨ £à ¬¬ ¬¨, ¯ïâì ¨§ ª®â®àëåá¢ï§ ­ë á K -¯¥â«ï¬¨,   ¤¢¥ á � -¯¥â«ï¬¨ (à¨á. 5).���������¨á. 5. �®¡áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨¥ ¤¨ £à ¬¬ë ¯¥à¥å®¤  n���®®â¢¥âáâ¢ãîé ï ä®à¬ã«  ¨¬¥¥â ¢¨¤�e�n�� = 34 ��53D2 � 2FD+ 3F 2� ���N++13(F �D)2���N + 13(F +D)2�+���++ �16(3F �D)2 + 23D2�)) 4312D2 � 52DF + 214 F 2�n�� :�ª« ¤ ¢  ªá¨ «ì­®-¢¥ªâ®à­ë© â®ª �+�0 .�®¡áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨¥ ¯®¯à ¢ª¨ ª  ªá¨ «ì-

­®-¢¥ªâ®à­®¬ã â®ªã �+�0 , ­ àãè îé¥¬ã áâà ­-­®áâì, ®¯¨áë¢ îâáï â ª¦¥ á¥¬ìî ¤¨ £à ¬¬ ¬¨,¯ïâì ¨§ ª®â®àëå á¢ï§ ­ë á K -¯¥â«ï¬¨,   ¤¢¥ á� -¯¥â«ï¬¨ (à¨á. 6).���������¨á. 6. �®¡áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨¥ ¤¨ £à ¬¬ë ¯¥à¥å®¤  �+�0�®«ãç ¥¬�e��+�0 = 34 ��53D2+ 2FD+ 3F 2� ����++13(F �D)2���N + 13(F +D)2�+���++ �16(3F +D)2+ 23D2�)) 4312D2+ 52DF + 214 F 2 = ��+�0 :�®á«¥¤­¨© à¥§ã«ìâ â ¯®«ãç ¥âáï ¨§ ¯à¥¤ë¤ãé¥£®§ ¬¥­®© F !�F [3].�ª« ¤ ¢  ªá¨ «ì­®-¢¥ªâ®à­ë© â®ª ��� . �®¡-áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨¥ ¯®¯à ¢ª¨ ª á®åà ­ïîé¥¬ãáâà ­­®áâì  ªá¨ «ì­®-¢¥ªâ®à­®¬ã â®ªã ��� ®¯¨-áë¢ îâáï ¢®á¥¬ìî ¤¨ £à ¬¬ ¬¨, è¥áâì ¨§ ª®â®àëåá¢ï§ ­ë á K -¯¥â«ï¬¨,   ¤¢¥ á � -¯¥â«ï¬¨ (à¨á. 7).���������¨á. 7. �®¡áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨¥ ¤¨ £à ¬¬ë ¯¥à¥å®¤  ����®®â¢¥âáâ¢¥­­® ¯®«ãç ¥¬�e���� = 34 �4F 2 + 43D2� (���N + �+��) + 43D2)) 103 D2+ 6F 2 = ���� :�¥«¨ç¨­ë á®¡áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨å ¯®¯à ¢®ª�B0B á ãç¥â®¬ à §­®áâ¥© ¬ áá ¡ à¨®­®¢ ¨ ¡¥§ ­¥£®¯à¨¢¥¤¥­ë ¢ â ¡«¨æ¥.�¥à¢ ï, ¢â®à ï ¨ âà¥âìï áâà®ª¨ á®¤¥à¦ â §­ -ç¥­¨ï �e�B0B á ¬ áá®¢ë¬¨ ¯®¯à ¢ª ¬¨ ¯à¨ ­¥áª®«ì-ª¨å §­ ç¥­¨ïå å à ªâ¥à­®£® ¯ à ¬¥âà  ª¨à «ì­®©¬®¤¥«¨ � . �¥â¢¥àâ ï áâà®ª  á®¤¥à¦¨â §­ ç¥­¨ï�B0B , ¯®«ãç¥­­ë¥ ¯à¨ ¢ëà®¦¤¥­¨¨ ¬ áá ®ªâ¥â  MB[4]. �ëç¨á«¥­¨ï ¢ë¯®«­¥­ë ¤«ï §­ ç¥­¨© D = 1 ,16 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ò5



32 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2001. ò5�¥«¨ç¨­ë á®¡áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨å ¯®¯à ¢®ª �B0B á ãç¥â®¬ à §­®áâ¥©¬ áá ¡ à¨®­®¢ ¨ ¡¥§ ­¥£®� �pn ��0�� �p� ���� �n�� ����0 ����1 4�f� �0.60 17.40 5.84 14.84 0.25 9.25 6.692 1 �í� �1.17 19.52 6.41 16.76 �0.44 9.91 7.153 400 �í� �7.28 41.96 12.49 37.11 �7.72 16.89 12.054 �¥§ ¯®¯à ¢®ª 2.84 9.51 4.59 7.93 4.25 7.59 6.00F = 2=3 , � = 400 �í�, 1 �í� ¨ 1.17 �í�. (� à ¡®-â¥ [5] ¢ à¥§ã«ìâ â¥ ä¨â¨à®¢ ­¨ï á¢®¡®¤­ëå ¯ à ¬¥â-à®¢ ¬®¤¥«¨ ¡ë«® ­ ©¤¥­® §­ ç¥­¨¥ � = 407 �í�.�¡ëç­® ¦¥ ¨á¯®«ì§ãîâáï §­ ç¥­¨ï � � 1 �í�[3, 6, 8].)� ª«îç¥­¨¥� ­ áâ®ïé¥© à ¡®â¥ ¢ë¯®«­¥­ë à áç¥âë ®¤-­®¯¥â«¥¢ëå á®¡áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨å ¯®¯à ¢®ª ª ªá¨ «ì­®-¢¥ªâ®à­ë¬ ª®­áâ ­â ¬ á¢ï§¨ á ãç¥â®¬ ­ -àãè¥­¨ï ¬ áá ¬¥¦¤ã ¡ à¨®­ ¬¨ ®ªâ¥â . �®áª®«ìªãª®íää¨æ¨¥­âë �B0B ¢ëà ¦ îâáï áã¬¬®© ç«¥­®¢®¤­®£® §­ ª , ®¦¨¤ «®áì, çâ® à¥§ã«ìâ âë ¡ã¤ãâ ®â-­®á¨â¥«ì­® áâ ¡¨«ì­ë ª ¬ áá®¢ë¬ ¯®¯à ¢ª ¬. �ª -§ «®áì, ®¤­ ª®, çâ® §­ ç¥­¨ï �B0B çã¢áâ¢¨â¥«ì­ë ª­ àãè¥­¨î ¬ áá ¢ ®ªâ¥â¥ ¡ à¨®­®¢.�­ ç¥­¨¥ � = 400 �í� ¯à¨¢®¤¨â ª ­ ¨¡®«ìè¨¬®âª«®­¥­¨ï¬, ­® ¯à¨ç¨­ , ¯® ¢á¥© ¢¨¤¨¬®áâ¨, «¥¦¨â¢ ¡«¨§®áâ¨ ¢¥«¨ç¨­ë � ª §­ ç¥­¨î ¬ ááë ª ®­ .�«ï ¢¥«¨ç¨­ ¯ à ¬¥âà  � � 1 �í� á¨«ì­®¥ ®â-ª«®­¥­¨¥ ¯®«ãç¥­® ¤«ï  ªá¨ «ì­®-¢¥ªâ®à­®£® â®-ª  pn . �«ï  ªá¨ «ì­®-¢¥ªâ®à­®£® â®ª  n�� ®¡-­ àã¦¥­ ¤¥áâàãªâ¨¢­ë© å à ªâ¥à ãç¥â  ¬ áá®¢ëå¯®¯à ¢®ª. �®¡áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨¥ ¢ª« ¤ë ¤«ï ªá¨ «ì­®-¢¥ªâ®à­ëå â®ª®¢ �0�� ¨ p� â ª¦¥ ãª -§ë¢ îâ ­  á¨«ì­®¥ ¢«¨ï­¨¥ ¬ áá®¢ëå ¯®¯à ¢®ª,â®£¤  ª ª ¤«ï â®ª®¢ ���� ¨ ��� ®­¨ ¤®áâ â®ç­®¬ «ë.� ª¨¬ ®¡à §®¬, ®ª § «®áì, çâ® ¯®¯à ¢ª¨ §  áç¥â­ àãè¥­¨ï ¬ áá ®ªâ¥â  ¢ ¦­ë ¯à¨ à áç¥â å ®¤-­®¯¥â«¥¢ëå á®¡áâ¢¥­­®-í­¥à£¥â¨ç¥áª¨å ¢ª« ¤®¢ ¢à §«®¦¥­¨¨ ¯® â¥®à¨¨ ¢®§¬ãé¥­¨© ¢ ª¨à «ì­®©¬®¤¥«¨ HB�PT. �®¦­® ®¦¨¤ âì, çâ® ¤«ï ¤àã£¨å
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