
48 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2003. ò3�®«®¦¥¨¥ 3. �«ìâ¥à â¨¢®¥ ¯à¥¤áâ ¢«¥¨¥ãáà¥¤¥®£® à¥è¥¨ï ��� ¯à¥¤áâ ¢¨¬® ¢ ¢¨¤¥áã¯¥à¯®§¨æ¨¨ à¥§® á®¢�(E) = zXj=1 �j ��j�2�E �Ej�2 + ��j�2 ;£¤¥ �j = lPi=1�ji.l , Ej = lPi=1Eji.l , �j = lPi=1�ji.l ,z | ç¨á«® à¥§® á®¢, j | ®¬¥à à¥§® á , i | ®-¬¥à ¨á¯ëâ ¨ï. � à ¬¥âàë �ji ; Eji ; �ji (i= 1; : : : ; l ;j = 1; : : : ; z) ®¯à¥¤¥«ïîâáï ¬¨¨¬¨§ æ¨© äãªæ¨®- «®¢Fi ��1i ; E1i ;�1i ; : : : ;�zi ; Ezi ;�zi �= nXi=1 ��posi � �modi�i �2 ;£¤¥ �posi | ¢®§¬®¦ë¥ à¥è¥¨ï ãà ¢¥¨ï (2),  ©-¤¥ë¥ ¯® ¯®«®¦¥¨î 1,�modi (E) = zXj=1 �ji ��ji�2�E �Eji �2 + ��ji�2 :�è¨¡ª¨ ��j ; �Ej ; ��j ¯à¨ j = 1; : : : ; z § ¤ îâáï¤¨á¯¥àá¨®®© ä®à¬ã«®©.� ª ç¥áâ¢¥ ¯®¤â¢¥à¦¤¥¨ï ¢ëáª § ëå ¯®«®-¦¥¨© ¢ëáâã¯ îâ ä ªâë, ãáâ ®¢«¥ë¥ ¢ à¥§ã«ì-â â¥ ç¨á«¥®£® íªá¯¥à¨¬¥â : ¯®¢¥¤¥¨¥ ®¡é¥£®äãªæ¨® «  (3) ¢ ¨â¥à æ¨®®¬ æ¨ª«¥ ¯®ª §ë¢ ¥âáå®¤¨¬®áâì ¬¥â®¤  (à¨á. 2);  ©¤¥ë ®¯â¨¬ «ìë¥§ ç¥¨ï ª«îç¥¢ëå ¯ à ¬¥âà®¢ ��� (¨á¯®«ì§ã¥-¬ëå ¤ «¥¥ ¤«ï ä¨§¨ç¥áª¨å ¯à¨«®¦¥¨©): k � 50;

n = 4k; q = 4; p � 102; l > 20 . �à®¢¥àª¨   ¬®-¤¥«ìëå á¥ç¥¨ïå ¯®ª § «¨, çâ® ¬®¤¥«ì ï ªà¨¢ ïãª« ¤ë¢ ¥âáï ¢ ¯®«ãç¥ë© ª®à¨¤®à ®è¨¡®ª.�à®©¤ï â¥áâ®¢ë¥ ¨á¯ëâ ¨ï, ��� ¡ë« ¯à¨¬¥-¥ ¤«ï ¢®ááâ ®¢«¥¨ï íªá¯¥à¨¬¥â «ìëå ¤ -ëå, ¯®ª § ¢ ¯à¨ íâ®¬ ãáâ®©ç¨¢®áâì à¥§ã«ìâ â  ¨ã¨¢¥àá «ì®áâì. � à ¡®â¥ ¯à¥¤áâ ¢«¥ë à¥§ã«ìâ -âë ¢®ááâ ®¢«¥¨ï á¥ç¥¨© ä®â®ï¤¥àëå à¥ ªæ¨©63Cu(; n)62Cu (à¨á. 1, 3) ¨ 232Th(; f) (à¨á. 4)  ®á®¢¥ ¨¬¥îé¨åáï ªà¨¢ëå ¢ëå®¤  [6]. �®«ãç¥ë¥à¥è¥¨ï  å®¤ïâáï ¢ áâ â¨áâ¨ç¥áª®¬ á®®â¢¥âáâ¢¨¨ áà¥§ã«ìâ â ¬¨ ¢®ááâ ®¢«¥¨ï ¬¥â®¤®¬ à¥¤ãªæ¨¨ [6],çâ® ¯®¤â¢¥à¦¤ ¥â íää¥ªâ¨¢®áâì ®¢®£® ¬¥â®¤ .�à®æ¥¤ãà  ä¨â¨à®¢ ¨ï ®áãé¥áâ¢«ï« áì á ¨á¯®«ì-§®¢ ¨¥¬ ¯ ª¥â  MINUIT [5].�¢â®àë ¢ëà ¦ îâ ¡« £®¤ à®áâì �.�. � à« ¬®¢ã§  ¯«®¤®â¢®à®¥ ®¡áã¦¤¥¨¥ à¥§ã«ìâ â®¢.�¨â¥à âãà 1. �èå ®¢ �.�., � ¯¨â®®¢ �.�. �§ ¨¬®¤¥©áâ¢¨¥ í«¥ªâà®-¬ £¨â®£® ¨§«ãç¥¨ï á  â®¬ë¬¨ ï¤à ¬¨. �., 1979.2. �à¨è¨ �.�., �èå ®¢ �.�., �¥ä¥¤®¢ �.�. // �¥áâ. �®áª.ã-â . 2002. �¨§. �áâà®. ò3. �. 44 (Moscow UniversityPhys. Bull. 2002. No. 3. P. 65).3. Kahaner D., Moler C., Nash S. Numerical Methods andSoftware. Prentice-Hall International, 1989.4. �ëâì¥¢ �.�. �¥â®¤ë   «¨§  ¨ ¨â¥à¯à¥â æ¨¨ íªá¯¥à¨-¬¥â . �., 1990.5. James F. MINUIT 94.1 (User manual). Geneva, 1994.6. � à« ¬®¢ �.�., �èå ®¢ �.�., �ã¤¥ª® �.�. �à¥¯à¨â����� ��� 2002-19/703. �®áâã¯¨«  ¢ p¥¤ ªæ¨î12.03.03�������������� 534 ���������-��� � ���������� ���������� �������.�. �«îâ¨(ª ä¥¤à  ª¢ â®¢®© í«¥ªâà®¨ª¨)E-mail: pve@shg.phys.msu.su�®áâà®¥ ¯à¨¬¥à ¬®¤¥«¨ âà¥å¬¥à®©  ¢â®®¬®© ¬®¤¥«¨ á  ââà ªâ®à®¬-â®à®¬ ¤¢ãåç áâ®â-®£® ª¢ §¨¯¥à¨®¤¨ç¥áª®£® ¤¢¨¦¥¨ï.�áá«¥¤®¢ ¨¥ ãáâ®©ç¨¢®£® ¤¢ãåç áâ®â®£® ¤¢¨-¦¥¨ï ¨ ¥£® âà áä®à¬ æ¨© ¢ ¤¨áá¨¯ â¨¢ëå ¤¨- ¬¨ç¥áª¨å á¨áâ¥¬ å ¨¬¥¥â ¤ ¢îî ¨áâ®à¨î. �é¥ ¢¯¥à¨®¤ áâ ®¢«¥¨ï â¥®à¨¨ ª®«¥¡ ¨© ¡ë«¨ áä®à-¬ã«¨à®¢ ë ®á®¢ë¥ ¯ à ¤¨£¬ë | £ à¬®¨ç¥áª¨§ ¢¨áïé¥¥ ®â ¢à¥¬¥¨ ¢®§¤¥©áâ¢¨¥    ¢â®®¬ãî ¢â®ª®«¥¡ â¥«ìãî á¨áâ¥¬ã (á¨åà®¨§ æ¨ï £¥¥à -
â®à  ¢¥è¥© á¨«®©) ¨ ¢§ ¨¬®¤¥©áâ¢¨¥ ¤¢ãå  ¢â®-®¬ëå  ¢â®ª®«¥¡ â¥«ìëå á¨áâ¥¬ (¢§ ¨¬ ï á¨-åà®¨§ æ¨ï £¥¥à â®à®¢), | ¢®è¥¤è¨¥ ¢ ãç¥¡¨ª¨[1, 2]. �ââà ªâ®à®¬ ¯¥à¢®© ¨§ ¨å ï¢«ï¥âáï æ¨-«¨¤à ¢ âà¥å¬¥à®¬ (à áè¨à¥®¬) ä §®¢®¬ ¯à®-áâà áâ¢¥,   ¢â®à®© | â®à ¢ ç¥âëà¥å¬¥à®¬ ¯à®-áâà áâ¢¥. �®¢ë© áâ¨¬ã« ª à §¢¨â¨î ¨áá«¥¤®¢ ¨¥



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2003. ò3 49¤¢ãåç áâ®â®£® ¤¢¨¦¥¨ï ¯®«ãç¨«® ¢ ª®â¥ªáâ¥ â¥-®à¨¨ ¤¨ ¬¨ç¥áª®£® å ®á , ¯®áâ ¢¨¢è¥© ¢®¯à®á ®à §àãè¥¨¨  ââà ªâ®à®¢ ¤¢ãåç áâ®â®£® ¤¢¨¦¥¨ï¯à¨ ¯¥à¥å®¤¥ ª å ®áã (¢  áâ®ïé¥¥ ¢à¥¬ï â®«ìª®áæ¥ à¨¥¢ á ®¡à §®¢ ¨¥¬ áâà ®£® ¥å ®â¨ç¥áª®£® ââà ªâ®à   áç¨âë¢ ¥âáï ¢®á¥¬ì [3]). �¤ ª® ¢¨§¢¥áâëå à ¡®â å ¨ §¤¥áì ¨áá«¥¤®¢ ¨¥ ¢¥¤¥âáï«¨¡® ¢ à ¬ª å ¥ ¢â®®¬ëå ¬®¤¥«¥© [3{5], «¨¡®á ¯®¬®éìî  ¢â®®¬ëå ¬®¤¥«¥© á à §¬¥à®áâìîä §®¢®£® ¯à®áâà áâ¢  ç¥âëà¥ ¨ ¡®«¥¥ [6, 7].�¥ ¢â®®¬ë¥ ¬®¤¥«¨ ¢¥áì¬  á¯¥æ¨ä¨çë: ¤®áâ -â®ç® ã¯®¬ïãâì, çâ® ¤¢¨¦¥¨¥ ¢ à áè¨à¥®¬ ä -§®¢®¬ ¯à®áâà áâ¢¥ ¨ä¨¨â® ¨ çâ® ¤ ¦¥ ¯à¨ ®¤®©¤¨ ¬¨ç¥áª®© ¯¥à¥¬¥®© ¢ ¨å ¢®§¬®¦® ãáâ®©ç¨-¢®¥ ª¢ §¨¯¥à¨®¤¨ç¥áª®¥ ¤¢¨¦¥¨¥ á «î¡ë¬ ç¨á«®¬ç áâ®â. �¥âëà¥å¬¥àë¥ ¦¥ ¬®¤¥«¨ ¥ ï¢«ïîâáï ¬¨-¨¬ «ìë¬¨: ¯® ¨§¢¥áâ®© â¥®à¥¬¥ �¤à®®¢ {�¨â-â  [8, 9] ç¨á«® ç áâ®â ª¢ §¨¯¥à¨®¤¨ç¥áª®£® ä¨¨â-®£® ¤¢¨¦¥¨ï K -¬¥à®© ¤¨ ¬¨ç¥áª®© á¨áâ¥¬ë¬®¦¥â ¤®áâ¨£ âì K � 1 . �®íâ®¬ã, á ®¤®© áâ®à®ë,¤¢ãåç áâ®â®¥ ¤¢¨¦¥¨¥ ¤®«¦® ¯à¨áãâáâ¢®¢ âì ¨ ¢âà¥å¬¥àëå á¨áâ¥¬ å,   á ¤àã£®© | ¢®§¨ª ¥â ¢®¯à®á® à®«¨ ¤®¯®«¨â¥«ì®© ¤¨ ¬¨ç¥áª®© ¯¥à¥¬¥®© ¢ç¥âëà¥å¬¥àëå ¬®¤¥«ïå ¨ ®¡ ®¡é®áâ¨ ¯®«ãç¥ëåá ¨å ¯®¬®éìî à¥§ã«ìâ â®¢. � ª®¥æ, ¨á¯®«ì§®¢ ¨¥¬®£®¬¥àëå ¬®¤¥«¥© § âàã¤ï¥â ¯à¨¬¥¥¨¥ â ª®£®íää¥ªâ¨¢®£® áà¥¤áâ¢  ¨áá«¥¤®¢ ¨©, ª ª á¥ç¥¨ï�ã ª à¥.�¥«ìî  áâ®ïé¥© à ¡®âë ï¢«ï¥âáï ¯®áâà®¥¨¥¬¨¨¬ «ì®© âà¥å¬¥à®©  ¢â®®¬®© ¬®¤¥«¨ á  â-âà ªâ®à®¬-â®à®¬ ¤¢ãåç áâ®â®£® ¤¢¨¦¥¨ï.�®§ì¬¥¬ â®à á ¥¤¨¨çë¬ à ¤¨ãá®¬ ¡®«ìè®©®ªàã¦®áâ¨ ¨ à ¤¨ãá®¬ " ¬ «®© ®ªàã¦®áâ¨. �¥ª à-â®¢ë ª®®à¤¨ âë â®ç¥ª   â®à¥ ¬®£ãâ ¡ëâì § ¤ ëá®®â®è¥¨ï¬¨X = cos'(1 + " sin �);Y = sin'(1 + " sin �);Z = " cos �: (1)�ãáâì ã£«ë ' ¨ � ¬¥ïîâáï á ¯®áâ®ïë¬¨ áª®à®á-âï¬¨: _' = 1 (¡¥§ ®£à ¨ç¥¨ï ®¡é®áâ¨), _� = 
 .�¨ää¥à¥æ¨àãï ãà ¢¥¨ï (1) ¯® ¢à¥¬¥¨ ¨ ¢ëà -¦ ï âà¨£®®¬¥âà¨ç¥áª¨¥ äãªæ¨¨ ç¥à¥§ ¯¥à¥¬¥ë¥X;Y ¨ Z , ¯®«ãç¨¬ á¨áâ¥¬ã ãà ¢¥¨©_X =�Y +
XZ��1;_Y =X +
Y Z��1;_Z =
[1� �]; (2)£¤¥ � = �X2 + Y 2�1=2 . �â¨ ãà ¢¥¨ï ®¯¨áë¢ îâ¤¢ãåç áâ®â®¥ ª¢ §¨¯¥à¨®¤¨ç¥áª®¥ ¤¢¨¦¥¨¥   â®-à å ¢¨¤  (1), ¯à¨ç¥¬ ¯ à ¬¥âà " ®¯à¥¤¥«ï¥âáï  -ç «ìë¬¨ ãá«®¢¨ï¬¨.�®®à¤¨ âë â®ç¥ª â®à  (1) ã¤®¢«¥â¢®àïîâ ãà ¢¥-¨î T2 (X;Y;Z) = 0 , £¤¥T2 = (�� 1)2 +Z2� "2: (3)

�ãâà¨ â®à  äãªæ¨ï T2 ¨¬¥¥â ®âà¨æ â¥«ìë¥ § -ç¥¨ï,   ¢® ¢¥è¥© ®¡« áâ¨ | ¯®«®¦¨â¥«ìë¥.�®¡ ¢¨¬ ª ¯à ¢ë¬ ç áâï¬ ãà ¢¥¨© á¨áâ¥¬ë (2)¥ª®â®àë¥ äãªæ¨¨ f; g ¨ h á®®â¢¥âáâ¢¥®, ¨¬¥ïæ¥«ìî ¢ë¡à âì ¨å â ª, çâ®¡ë â®à (3) áâ «  ââà ªâ®-à®¬. �®£¤  ¯à®¨§¢®¤ ï ¯® ¢à¥¬¥¨ ®â äãªæ¨¨ T2¡ã¤¥â à ¢ _T2 = 2��1[X(�� 1)f + Y (�� 1)g +Z�h]: (4)�á«¨   â®à¥ (3) äãªæ¨ï _T2 ®¡à â¨âáï ¢ ã«ì,   ¢¥¥£® § ª _T2 ¡ã¤¥â ¯à®â¨¢®¯®«®¦¥ § ªã T2 , â® â®à¡ã¤¥â  ââà ªâ®à®¬. �®¤å®¤ïé¨© ¢ë¡®à äãªæ¨© f; g¨ h ¬®¦® ®áãé¥áâ¢¨âì à §ë¬¨ á¯®á®¡ ¬¨.�¥à®ïâ®, ¯à®áâ¥©è¨© | á¤¥« âì íâ¨ äãªæ¨¨¯à®¯®àæ¨® «ìë¬¨ T2 ¨ áâ®ïé¨¬ ¯à¨ ¨å ¢ ª¢ ¤-à â®© áª®¡ª¥ ª®íää¨æ¨¥â ¬ á ®¤¨ ª®¢ë¬ ª®íä-ä¨æ¨¥â®¬ ¯à®¯®àæ¨® «ì®áâ¨ �� < 0 :f =��T2X(�� 1); g =��T2Y (�� 1);h=��T2Z�: (5)�®£¤  ãà ¢¥¨¥ (4) ¯à¨¬¥â ¢¨¤_T2 =�T2 �2���1 �X2(�� 1)2 + Y 2(�� 1)2 +Z2�2�	 :(6)�ëà ¦¥¨¥ ¢ ä¨£ãàëå áª®¡ª å ¯®«®¦¨â¥«ì® ¢áî-¤ã ªà®¬¥  ç «  ª®®à¤¨ â (ï¢«ïîé¥£®áï ¥ãáâ®©-ç¨¢®© ¥¯®¤¢¨¦®© â®çª®© á¨áâ¥¬ë), ¨ ¢ë¯®«¥¨¥ãá«®¢¨ï _T2T2 < 0 ¯®çâ¨ ¢® ¢á¥¬ ¯à®áâà áâ¢¥ ®ç¥-¢¨¤®.�ë¯¨è¥¬ ï¢ë© ¢¨¤ ¯®«ãç îé¥©áï á¨áâ¥¬ë:_X =�Y +
XZ��1 ��X(�� 1)T2;_Y =X +
Y Z��1� �Y (�� 1)T2;_Z =
[1� �]��Z�T2: (7)£¤¥ T2 ¤ ¥âáï ä®à¬ã«®© (3),   ¯ à ¬¥âà � ª®â-à®«¨àã¥â áª®à®áâì ¯à¨âï¦¥¨ï ä §®¢ëå âà ¥ªâ®à¨©ª â®àã. �® ¯®áâà®¥¨î â®à ï¢«ï¥âáï ¥¤¨áâ¢¥ë¬ ââà ªâ®à®¬ íâ®© á¨áâ¥¬ë. �à¨ ¬¨¬ëå § ç¥¨ïå " ââà ªâ®à®¬ á¨áâ¥¬ë ï¢«ï¥âáï ¯à¥¤¥«ìë© æ¨ª« |®ªàã¦®áâì ¥¤¨¨ç®£® à ¤¨ãá  ¢ ¯«®áª®áâ¨ OXY .�  à¨áãª¥ ¯®ª §    ©¤¥ ï ç¨á«¥® § ¢¨-á¨¬®áâì â®à®¨¤ «ì®£® ¯ à ¬¥âà  T2 ®â ¢à¥¬¥¨ ¯à¨¤¢ãå  ç «ìëå ãá«®¢¨ïå, á®®â¢¥âáâ¢ãîé¨å â®çª ¬,«¥¦ é¨¬ ¢¥ (T2 > 0) ¨ ¢ãâà¨ (T2 < 0) â®à .�¥« ªá æ¨ï ¯ à ¬¥âà  T2 ª ¯à¥¤¥«ì®¬ã (ã«¥¢®-¬ã) § ç¥¨î á«¥¤ã¥â ¢ ®¡é¥¬ íªá¯®¥æ¨ «ì®¬ã§ ª®ã T2 / exp(�t) á ¯®ª § â¥«¥¬  � 2��"2 , £¤¥� | áà¥¤¨© à ¤¨ãá ä §®¢®© âà ¥ªâ®à¨¨ ¢ ¯«®áª®áâ¨OXY .�â¬¥â¨¬, çâ® ¨§«®¦¥ë¬ ¢ëè¥ á¯®á®¡®¬ ¨ ¯à¨K > 4 ¬®£ãâ ¡ëâì ¯®áâà®¥ë  ¢â®®¬ë¥ ¬®¤¥«¨¢ K -¬¥à®¬ ä §®¢®¬ ¯à®áâà áâ¢¥ á ¥¤¨áâ¢¥ë¬ ââà ªâ®à®¬-â®à®¬ (K�1) | ç áâ®â®£® ¤¢¨¦¥¨ï.
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����� ¢¨á¨¬®áâì ®â ¢à¥¬¥¨ â®à®¨¤ «ì®£® ¯ à ¬¥âà  T2 (3), ©¤¥ ï ç¨á«¥ë¬ ¨â¥£à¨à®¢ ¨¥¬ á¨áâ¥¬ë (7) ¯à¨§ ç¥¨ïå ¯ à ¬¥âà®¢: 
 = p2 , � = 0:5 ¨ " = 0:5 .�à¨¢ ï (1) á®®â¢¥âáâ¢ã¥â  ç «ìë¬ ãá«®¢¨ï¬ X(0) = 1:8 ,Y (0) = 0:1 , Z(0) = �0:1 (â®çª  ¢¥ â®à ), ªà¨-¢ ï (2) |  ç «ìë¬ ãá«®¢¨ï¬ X(0) = 1:2 , Y (0) = 0:1 ,Z(0) =�0:1 (â®çª  ¢ãâà¨ â®à )�®§¬®¦®, â ª¨¥ ¬®¤¥«¨ ¢ á¨«ã á¢®¥© ¯à¥¤¥«ì®©¯à®áâ®âë ®ª ¦ãâáï ¯®«¥§ë¬¨ ¢ ¨áá«¥¤®¢ ¨ïå ¯¥-à¥å®¤  ®â ª¢ §¨¯¥à¨®¤¨ç®áâ¨ ª å ®áã.
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