
32 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2004. ò1��� 539.17 ������������ ������� 165Ho � ����������� ������ -��������.�. �èå ®¢, �.�. �îâ¨ª®¢, �.�. � ¢«®¢(�����)E-mail: kabin@depni.sinp.msu.ru, bsi@depni.sinp.msu.ru� áâ âì¥ à áá¬ âà¨¢ ¥âáï âà á¬ãâ æ¨ï ¨§®â®¯  165Ho ¯à¨ ¢®§¤¥©áâ¢¨¨ ¯ãçª  â®à¬®§®£® -¨§«ãç¥¨ï á ¨â¥á¨¢®áâìî ¯®â®ª  � = 1017 ä®â® � c�1 . � «¨§¨àã¥âáï ¢«¨ï¨¥  ä®à¬¨à®¢ ¨¥ âà á¬ãâ æ¨®®© æ¥¯®çª¨ ª®à®âª®¦¨¢ãé¥£® ¨§®â®¯  164Ho, ®¡à §ãîé¥£®áï¢ à¥§ã«ìâ â¥ à¥ ªæ¨¨ (-n) , à á¯ ¤ îé¥£®áï á® áà ¢¨¬®© ¨â¥á¨¢®áâìî ¯® �+; ��ª  « ¬.�áá«¥¤®¢ « áì âà á¬ãâ æ¨ï ¨§®â®¯  165Ho ¢¨â¥á¨¢®¬ ¯®â®ª¥ â®à¬®§®£®  -¨§«ãç¥¨ï. �á-á«¥¤®¢ ¨¥ ¡ë«® ¢ë¯®«¥® ¬¥â®¤®¬ ª®¬¯ìîâ¥à®£®¬®¤¥«¨à®¢ ¨ï. � ª ç¥áâ¢¥ ¨áå®¤®£® ¡ë« ¢ë¡à ¨§®â®¯ 165Ho, â ª ª ª ® ï¢«ï¥âáï ¥¤¨áâ¢¥ë¬áâ ¡¨«ìë¬ ¨§®â®¯®¬ £®«ì¬¨ï. �  à¨á. 1 ¯®ª § -  â ¡«¨æ , ¯à¥¤áâ ¢«ïîé ï á®¡®© äà £¬¥â N {Z¤¨ £à ¬¬ë ®ªàã¦¥¨ï ¨§®â®¯  165Ho. � íâ®© â ¡«¨-æ¥ ¨á¯®«ì§®¢ ë á«¥¤ãîé¨¥ á®ªà é¥¨ï ¨ ®¡®§ ç¥-¨ï: ¯¥à¢ë© áâ®«¡¥æ | ¯®àï¤ª®¢ë© ®¬¥à í«¥¬¥â (Z ), ¢ áâà®ª å ãª § ë ¨§®â®¯ë ¤ ®£® í«¥¬¥â ,¢¥àå¨© ¨¤¥ªá ¨§®â®¯  | ¬ áá®¢®¥ ç¨á«® (A), áâà®-ª  ¯®¤ ¨§®â®¯®¬ á®®â¢¥âáâ¢ã¥â ¯¥à¨®¤ã ¯®«ãà á¯ ¤ ¤«ï à ¤¨® ªâ¨¢ëå ¨§®â®¯®¢ (¬ |¬¨ãâë, ç | ç áë,¤ | ¤¨, « | £®¤ë) ¨«¨ ¯à®æ¥â®¬ã á®¤¥à¦ ¨î¤ ®£® ¨§®â®¯  ¢ ¥áâ¥áâ¢¥®© á¬¥á¨ | ¤«ï áâ -¡¨«ì®£® ¨§®â®¯ .�à á¬ãâ æ¨ï ¨§®â®¯®¢ ¯à®¨áå®¤¨â ¢ à¥§ã«ìâ â¥ä®â®ï¤¥àëå à¥ ªæ¨© ¨ ¯®á«¥¤ãîé¨å � -à á¯ ¤®¢.�¡à §®¢ ¨¥ ª ¦¤®£® í«¥¬¥â  âà á¬ãâ æ¨®®©æ¥¯®çª¨ ¯à®¨áå®¤¨â ¢ à¥ ªæ¨ïå (-n) , (-2n) ¨(-p) ¨«¨ ¢ à¥§ã«ìâ â¥ �+; �� -à á¯ ¤®¢. �«ï ¢á¥å

í«¥¬¥â®¢ âà á¬ãâ æ¨®®© æ¥¯®çª¨ ¡ë«¨ ¢ë¡à ëá«¥¤ãîé¨¥ á®®â®è¥¨ï ¬¥¦¤ã á¥ç¥¨ï¬¨ ä®â®-ï¤¥àëå à¥ ªæ¨© [1]:�tot = 60NZA (�í� � ¬¡) | ¯®«®¥ ¨â¥£à «ì®¥á¥ç¥¨¥,�(;n) � 0:7�tot | á¥ç¥¨¥ (-n) ª  « ,�(;2n) � 0:25�tot | á¥ç¥¨¥ (-2n) ª  « ,�(;p) � 0:05�tot | á¥ç¥¨¥ (-p) ª  « .� áç¥â âà á¬ãâ æ¨¨ ¨§®â®¯  165Ho ¡ë« ¢ë-¯®«¥ ¤«ï ¨â¥á¨¢®áâ¨ ¯®â®ª   -ª¢ â®¢� = 1017 ä®â® � c�1 . �à¥¬ï ®¡«ãç¥¨ï á®áâ ¢¨«®30 ¬¥á,   ¢à¥¬ï  ¡«î¤¥¨ï | 90 ¬¥á ¢ª«îç ï ¢à¥¬ï®¡«ãç¥¨ï; ¨áå®¤®¥ ª®«¨ç¥áâ¢® ¨§®â®¯  165Ho |1022 ï¤¥à.�  à¨á. 2 ¨ ¢ â ¡«¨æ¥ ¯à¥¤áâ ¢«¥® à á¯à¥¤¥«¥-¨¥ ¨§®â®¯®¢, ®¡à §®¢ ¢è¨åáï   ¬®¬¥â ®ª®ç ¨ï®¡«ãç¥¨ï T = 30 ¬¥á. �«®é ¤ì ªàã£  ¯à®¯®àæ¨®- «ì  ª®«¨ç¥áâ¢ã ®¡à §®¢ ¢è¥£®áï ¨§®â®¯ .�¨á«® ï¤¥à ¨áå®¤®£® ¨§®â®¯  165Ho   ¬®-¬¥â ®ª®ç ¨ï ®¡«ãç¥¨ï á®áâ ¢¨«® ®ª®«® 72%®â  ç «ì®£®. �  à¨á. 2 ¢¨¤®, çâ®  ª®¯¨-«®áì áà ¢¨¬®¥ ª®«¨ç¥áâ¢® ¨§®â®¯®¢ 163Ho, 164Er,

�¨á. 1. �à £¬¥â N {Z ¤¨ £à ¬¬ë ¢¡«¨§¨ 165Ho. �á¯®«ì§®¢ ë á«¥¤ãîé¨¥ ®¡®§ ç¥¨ï: ¬ | ¬¨ãâë, ç | ç áë,¤ | ¤¨, « | £®¤ë, � | áâ ¡¨«ìë¥, � | �+ - ªâ¨¢ë¥, � | �� - ªâ¨¢ë¥, � | ��; �+ - ªâ¨¢ë¥
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����¨á. 2. �¤à  âà á¬ãâ æ¨®®© æ¥¯®çª¨ 165Ho. �à¥¬ï ®¡-«ãç¥¨ï Trad = 30 ¬¥á. �â¥á¨¢®áâì ¯®â®ª   -ª¢ â®¢� = 1017 ä®â® � c�1 . �«®é ¤ì ªàã£  ¯à®¯®àæ¨® «ì ª®«¨ç¥áâ¢ã ®¡à §®¢ ¢è¨åáï ï¤¥à ¤ ®£® ¨§®â®¯ �®«¨ç¥áâ¢® ®¡à §®¢ ¢è¨åáï ¨§®â®¯®¢  ¬®¬¥â ®ª®ç ¨ï ®¡«ãç¥¨ï 165�®�§®â®¯ A Z �®«¨ç¥áâ¢®Dy 161 66 3:75� 1019Dy 162 66 1:33� 1020Er 162 68 2:63� 1019Dy 163 66 1:46� 1019Ho 163 67 3:75� 1020Dy 164 66 1:15� 1021Er 164 68 6:87� 1020Ho 165 67 7:17� 1021164Dy. � à¥§ã«ìâ â¥ à¥ ªæ¨© 165Ho(-n)164Ho ¨§®-â®¯ 165Ho ¯à¥¢à é ¥âáï ¢ ª®à®âª®¦¨¢ãé¨© ¨§®â®¯164Ho (T1=2 = 29 ¬¨),   à¥ ªæ¨ï 165Ho(-2n)163Ho¯à¨¢®¤¨â ª ®¡à §®¢ ¨î ¤®«£®¦¨¢ãé¥£® ¨§®â®¯ 163Ho (T1=2 = 4570 «¥â, �+ ). � «ì¥©è¥¥ ¯à®¤¢¨-¦¥¨¥ ª ¡®«¥¥ «¥£ª¨¬ ¨§®â®¯ ¬ Ho (A < 163) ¢ à¥-§ã«ìâ â¥ à¥ ªæ¨© (-n) , (-2n) ®ª §ë¢ ¥âáï á¨«ì®¯®¤ ¢«¥ë¬, â ª ª ª ¨§®â®¯ë 162�160Ho ï¢«ïîâáï�+ -à ¤¨® ªâ¨¢ë¬¨ á á®®â¢¥âáâ¢ãîé¨¬¨ ¯¥à¨®¤ -¬¨ ¯®«ãà á¯ ¤  160Ho (T1=2 = 25:5 ¬¨), 161Ho(T1=2 = 2:48 ç), 162Ho (T1=2 = 15 ¬¨). �§®â®¯ 164Ho¨¬¥¥â ¤¢¥ ¬®¤ë à á¯ ¤  (40% | �� , 60% | �+ ),¡« £®¤ àï íâ®¬ã ä ªâã¢®§¨ª ¥â ¨â¥à¥á ï ®á®¡¥®áâì ¢ ä®à¬¨à®¢ ¨¨âà á¬ãâ æ¨®®© æ¥¯®çª¨:165Ho(-n)164Ho (T1=2 = 29 ¬¨)������:XXXXXXz�+ (60%) 164Er�� (40%) 164Dy�¤¨ ª  « ¯à¨¢®¤¨â ª  ª®¯«¥¨î áâ ¡¨«ì®£®¨§®â®¯  164Er, ¤àã£®© | ª ®¡à §®¢ ¨î áâ ¡¨«ì®£®¨§®â®¯  164Dy.�§ ¨§®â®¯  164Er ¢ à¥§ã«ìâ â¥ à¥ ªæ¨¨164Er (-2n) 162Er ®¡à §ã¥âáï áâ ¡¨«ìë© ¨§®-â®¯ 162Er,   ¢ à¥ ªæ¨¨ 164Er (-n) 163Er
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��������������¨á. 3. �à ¥ªâ®à¨ï âà á¬ãâ æ¨¨ ¤«ï ¨â¥á¨¢®áâ¨ ¯®â®-ª   -ª¢ â®¢ � = 1017 ä®â® � c�1 . �à¥¬ï ®¡«ãç¥¨ïTrad = 30 ¬¥á. �®«®¥ ¢à¥¬ï  ¡«î¤¥¨ï 90 ¬¥á. � âà ¥ªâ®à¨¨ âà á¬ãâ æ¨¨  ¥á¥® ¢à¥¬ï ®â  ç «  ®¡«ãç¥-¨ï (¬¥á)(T1=2 = 75 ¬¨, �+ ) | ª®à®âª®¦¨¢ãé¨© ¨§®â®¯163Er, ª®â®àë© à á¯ ¤ ¥âáï   ¤®«£®¦¨¢ãé¨© ¨§®-â®¯ 163Ho. � ª®¯«¥¨¥ ¨§®â®¯  163Ho ¯à®¨áå®-¤¨â â ª¦¥ ¢ à¥§ã«ìâ â¥ à¥ ªæ¨¨ 165Ho (-2n) 163Ho(T1=2 = 4570 «¥â, �+ ). � ª¨¬ ®¡à §®¬, ª®«¨ç¥áâ-¢® ¨§®â®¯  163Ho, ®¡à §®¢ ¢è¥£®áï ¢ à¥§ã«ìâ â¥à¥ ªæ¨© 165Ho (-2n) 163Ho (T1=2 = 4570 «¥â, �+ )¨ 164Er (-n) 163Er(T1=2 = 75 ¬¨, �+ )163Ho, áà ¢-¨¬® á ª®«¨ç¥áâ¢®¬ ¨§®â®¯  164Er, ®¡à §®¢ ¢è¥-£®áï â®«ìª® ¢ à¥ ªæ¨¨ 165Ho (-n) 164Ho(T1=2 == 29 ¬¨, �� )164Er. � «ì¥©è¥¥ ®¡à §®¢ ¨¥ ¡®-«¥¥ «¥£ª¨å ¨§®â®¯®¢ Er (A < 162) ¢ à¥ ªæ¨ïå(-n) , (-2n) ¯®¤ ¢«¥® ¯® ¯à¨ç¨¥ ¨å ¬ «®£®¢à¥¬¥¨ ¦¨§¨. �§ ¨§®â®¯  164Dy ¢ à¥§ã«ìâ â¥¯®á«¥¤®¢ â¥«ìëå (-n) , (-2n) à¥ ªæ¨© ®¡à §ã-îâáï áâ ¡¨«ìë¥ ¨§®â®¯ë 161�164Dy. �à®¬¥ â®£®, ª®¯«¥¨¥ ¨§®â®¯®¢ 161Dy ¨ 162Dy â ª¦¥ ¬®¦¥â¯à®¨áå®¤¨âì ¢ à¥§ã«ìâ â¥ �+ -à á¯ ¤®¢ à ¤¨® ª-â¨¢ëå ¨§®â®¯®¢ Ho. �  à¨á. 2 ¨ 3 ¢¨¤®, çâ®ª®«¨ç¥áâ¢® ¨§®â®¯®¢ 162Dy ¨ 163Dy ¯à ªâ¨ç¥áª¨®¤¨ ª®¢®. � ª ï á¨âã æ¨ï áª« ¤ë¢ ¥âáï ¢ á¢ï§¨á â¥¬, çâ®  ª®¯«¥¨¥ ¨§®â®¯  163Dy ¢ ®á®¢-®¬ ¯à®¨áå®¤¨â ¢ à¥§ã«ìâ â¥ à¥ ªæ¨¨ (-n) ,    -ª®¯«¥¨¥ ¨§®â®¯  162Dy | ¢ à¥§ã«ìâ â¥ ¥áª®«ì-ª¨å à¥ ªæ¨©: 164Dy (-2n) 162Dy, 163Dy (-n) 162Dy,163Ho (-n) 162Ho(T1=2 = 15 ¬¨, �+ )162Dy. �¡à §®-¢ ¨¥ ¨§®â®¯  161Dy â ª¦¥ ¯à®¨áå®¤¨â ¢ à¥§ã«ìâ â¥ä®â®ï¤¥àëå à¥ ªæ¨© (-n) , (-2n) ¨ ¢ à¥§ã«ìâ â¥�+ -à á¯ ¤  161Ho (T1=2 = 2:48 ç �+ ).�¡é¨¥ â¥¤¥æ¨¨ âà á¬ãâ æ¨®®£® ¯à®æ¥áá ¯®§¢®«ï¥â ®æ¥¨âì âà ¥ªâ®à¨ï âà á¬ãâ æ¨¨. � ¯à¥¤áâ ¢«ï¥â á®¡®© í¢®«îæ¨î ¯«®â®áâ¥© à á¯à¥-17 ���, ä¨§¨ª ,  áâà®®¬¨ï, ò1



34 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2004. ò1¤¥«¥¨© ¬ áá®¢®£® ç¨á«  A� ¨ § àï¤  ï¤à  Z�¢ ¯à®æ¥áá¥ âà á¬ãâ æ¨¨ ¢® ¢à¥¬¥¨. A� ¨ Z�®¯à¥¤¥«ïîâáï ª ª áà¥¤¥¢§¢¥è¥ë¥ ¯® ª®«¨ç¥áâ¢ãï¤¥à § ç¥¨ï A ¨ Z :A� = PA �N(A;Z; t)PN(A;Z; t) ; Z� = PZ �N(A;Z; t)PN(A;Z; t) ;£¤¥ N(A;Z; t) |ª®«¨ç¥áâ¢® ¨§®â®¯  (A;Z) ¢ ¬®¬¥â¢à¥¬¥¨ t .�  à¨á. 3 ¯®ª §   âà ¥ªâ®à¨ï âà á¬ãâ æ¨¨¨§®â®¯  165Ho ¯à¨ ¨â¥á¨¢®áâ¨ ¯®â®ª   -ª¢ â®¢�= 1017 ä®â® � c�1 . �ï¤®¬ á âà ¥ªâ®à¨¥© ãª § ®¢à¥¬ï ®â  ç «  ®¡«ãç¥¨ï ¢ ¬¥áïæ å.� á¢ï§¨ á â¥¬ çâ® ®á®¢®¥ ¢«¨ï¨¥   ä®à¬¨-à®¢ ¨¥ âà á¬ãâ æ¨®®© æ¥¯®çª¨ ®ª §ë¢ ¥â ¨§®-â®¯ 164Ho, à á¯ ¤ îé¨©áï ¯® �+; �� ª  « ¬ á®áà ¢¨¬®© ¨â¥á¨¢®áâìî, ®¡à §®¢ ¨¥ ¨§®â®¯®¢ áZ = 66 ¨ Z = 68 â ª¦¥ ¯à®¨áå®¤¨â á® áà ¢¨¬®©¨â¥á¨¢®áâìî. �®íâ®¬ã ¢ âà ¥ªâ®à¨¨ âà á¬ãâ -æ¨¨ ¯à®¨áå®¤¨â á« ¡®¥ ¨§¬¥¥¨¥ Z� . � ª, ¢  ç «ì-ë© ¬®¬¥â Z�(t = 0) = 67 ,   ª ª®æã ®¡«ãç¥¨ïZ�(t = 30 ¬¥á) = 66:93: �§¬¥¥¨¥ A� ¯à®¨áå®¤¨«®®â A�(t = 0) = 165 ¤® A�(t = 30 ¬¥á) = 164:6 .�¥¡®«ìè®¥ ¨§¬¥¥¨¥ A ®¡ãá«®¢«¥® â¥¬, çâ® ¯à¨¨â¥á¨¢®áâ¨ ¯®â®ª   -ª¢ â®¢ � = 1017 ä®â® �� c�1 á£®à ¥â ®ª®«® 28% ¨áå®¤®£® ¨§®â®¯  165Ho¨ ¢ ¯à®æ¥áá âà á¬ãâ æ¨¨ ¢®¢«¥ç¥® ¥¡®«ìè®¥ª®«¨ç¥áâ¢® ¨§®â®¯®¢. � ª ª ª ª ª®æã ®¡«ãç¥¨ï¯à¥¨¬ãé¥áâ¢¥® ®¡à §ãîâáï áâ ¡¨«ìë¥ ¨§®â®¯ë,¨§¬¥¥¨¥ Z� ¢ à¥§ã«ìâ â¥ ¯®á«¥¤ãîé¨å � -à á¯ ¤®¢¯à ªâ¨ç¥áª¨ ¥ ¯à®¨áå®¤¨â, çâ® å®à®è® ¢¨¤®  à¨á. 3.

� à¥§ã«ìâ â¥ ®¡«ãç¥¨ï 165Ho ®¡à §ãîâáï ¤¢¥£àã¯¯ë  â®¬ëå ï¤¥à á Z = 66 ¨ Z = 68 . �¡à §®-¢ ¨¥ íâ¨å ¤¢ãå å¨¬¨ç¥áª¨å í«¥¬¥â®¢ ®¡ãá«®¢«¥-® ª  « ¬¨ à á¯ ¤  ¨§®â®¯  164Ho. �¡à §®¢ ¨¥á ¬®£® «¥£ª®£® ¨§®â®¯  Er ¯à®¨áå®¤¨â ¢ à¥§ã«ìâ â¥à¥ ªæ¨¨ 164Er (-2n) 162Er, çâ®  å®¤¨âáï ¢ ª ç¥áâ-¢¥®¬ á®£« á¨¨ á à ¥¥ ¯à®¢¥¤¥ë¬¨ ¨áá«¥¤®¢ -¨ï¬¨ [2]. �¡à §®¢ ¨¥ ¨§®â®¯®¢ Ho á A < 163¢ à¥§ã«ìâ â¥ à¥ ªæ¨© (-n) , (-2n) ®ª §ë¢ ¥âáïá¨«ì® ¯®¤ ¢«¥ë¬, â ª ª ª ¨§®â®¯ë 160�162Hoï¢«ïîâáï �+ -à ¤¨® ªâ¨¢ë¬¨ á á®®â¢¥âáâ¢ãîé¨¬¨¯¥à¨®¤ ¬¨ ¯®«ãà á¯ ¤  160Ho (T1=2 = 25:6 ¬¨),161Ho (T1=2 = 2:48 ç), 162Ho (T1=2 = 15 ¬¨). � à¥-§ã«ìâ â¥ (-2n) ®¡à §ã¥âáï â®«ìª® ®¤¨ à ¤¨® ªâ¨¢-ë© ¨§®â®¯ 163Ho á ¡®«ìè¨¬ ¯¥à¨®¤®¬ ¯®«ãà á¯ ¤ T1=2 = 4570 «¥â. � á¢ï§¨ á â¥¬ çâ® ¨§®â®¯ë Dyï¢«ïîâáï áâ ¡¨«ìë¬¨, ¨å ®¡à §®¢ ¨¥ ¯à®¨áå®¤¨â¯à¥¨¬ãé¥áâ¢¥® ¢ à¥§ã«ìâ â¥ (-n) , (-2n) à¥ ª-æ¨©. � ª ª ª ª  « à¥ ªæ¨¨ (-p) á®áâ ¢«ï¥â 5%,® ¨£à ¥â áãé¥áâ¢¥ãî à®«ì â®«ìª® ¢ ®¡à §®¢ ¨¨¤¢ãå ¨§®â®¯®¢ | 162Dy ¨ 164Dy.�¨â¥à âãà 1. Varlamov A.V., Varlamov V.V., Rudenco D.S., Stepanov M.E.// Atlas of Giant Dipole Resonance. IAEA Nuclear Data Sec-tion. Austria, Vienna, 1999.2. �èå ®¢ �.�., � ¢«®¢ �.�. // �¥áâ. �®áª. ã-â . �¨§. �áâ-à®. 2002. ò1. C. 21 (Moscow University Phys. Bull. 2002.N 1. P. 16). �®áâã¯¨«  ¢ p¥¤ ªæ¨î03.07.03��� 539.17 � ����������� ��������� �������� ������������������ �������� ���������.�. �¤à¥¥¢, �.�. � «ëå(ª ä¥¤à  ®¡é¥© ä¨§¨ª¨ ¨ ¢®«®¢ëå ¯à®æ¥áá®¢)E-mail: andreev@sr1.phys.msu.su� áá¬®âà¥  ¢®§¬®¦ ï áå¥¬  ¯®«ãç¥¨ï ¨¢¥àá¨¨  á¥«¥®áâ¥© ¬¥¦¤ã ¯¥à¢ë¬ ¢®§¡ã¦¤¥-ë¬ ¨ ®á®¢ë¬ á®áâ®ï¨ï¬¨ ï¤à  Ge73 , ®á®¢  ï   á¥«¥ªæ¨¨ ï¤¥à ¢ ¯¥à¢®¬ ¢®§¡ã¦¤¥®¬á®áâ®ï¨¨. �à®¢¥¤¥® ¬®¤¥«¨à®¢ ¨¥ ¤¨ ¬¨ª¨ ¨¢¥àá¨¨ ¢ íâ®© áå¥¬¥ ¨ ¯à®  «¨§¨à®¢ ®¢«¨ï¨¥ ¯ à ¬¥âà®¢ á¨áâ¥¬ë   ¨¢¥àá¨î  á¥«¥®áâ¥©.�¢¥¤¥¨¥�®§¬®¦®áâì ¯®«ãç¥¨ï ¨¢¥àá¨¨  á¥«¥®áâ¥©¬¥¦¤ã ï¤¥àë¬¨ ãà®¢ï¬¨ ¢ë§ë¢ ¥â ¡®«ìè®© ¨-â¥à¥á ¢ á¢ï§¨ á ¯¥àá¯¥ªâ¨¢®© á®§¤ ¨ï ãá¨«¨â¥«ï¨«¨ £¥¥à â®à   ¯à ¢«¥®£® ª®£¥à¥â®£® £ ¬-¬ -¨§«ãç¥¨ï. �«ï ¤®áâ¨¦¥¨ï ¨¢¥àá¨¨ ¥®¡å®¤¨-¬® ®¡¥á¯¥ç¨âì «¨¡®  ª çªã ï¤¥à ¢ ¯à®¬¥¦ãâ®ç-®¥ ¢®§¡ã¦¤¥®¥ á®áâ®ï¨¥, «¨¡® á¥«¥ªæ¨î ï¤¥à,
ã¦¥ ®¡à §®¢ ¢è¨åáï ¢ ¢®§¡ã¦¤¥®¬ á®áâ®ï¨¨ ¢à¥§ã«ìâ â¥ à §«¨çëå ¢ãâà¨ï¤¥àëå ¯à®æ¥áá®¢,  -¯à¨¬¥à, à ¤¨® ªâ¨¢®£® à á¯ ¤ . �  áâ®ïé¥© à ¡®-â¥ ®¡áã¦¤ ¥âáï ¢â®à ï ¢®§¬®¦®áâì.�«ï á¥«¥ªæ¨¨ ï¤¥à,  å®¤ïé¨åáï ¢ ¨§®¬¥àëå¢®§¡ã¦¤¥ëå á®áâ®ï¨ïå, ¬®£ãâ ¡ëâì ¯à¨¬¥¥ë¬¥â®¤ë « §¥à®£® à §¤¥«¥¨ï ¨§®â®¯®¢ [1{4], ¢ ª®-â®àëå á¥«¥ªâ¨¢®áâì ¤®áâ¨£ ¥âáï §  áç¥â ¢ëá®ª®©


