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�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2002. ò1 31ç¥áª®¥ ­ ¯àï¦¥­¨¥, ¬¥§®£¥­­ë¥ £àã¯¯ë ¬®«¥ªã«��� ¯à¨­¨¬ îâ £®¬¥®âà®¯­ãî ®à¨¥­â æ¨î [5, 6].�¯®àï¤®ç¥­­®¥ á®áâ®ï­¨¥ ¯®«¨¬¥à  å à ªâ¥à¨§ã-¥âáï ¯ à ¬¥âà®¬ ®à¨¥­â æ¨®­­®£® ¯®àï¤ª  S . �â®â¯ à ¬¥âà ®¯à¥¤¥«ï¥âáï ¢ ®á­®¢­®¬ ¤¢ã¬ï íªá¯¥à¨-¬¥­â «ì­ë¬¨ ¬¥â®¤ ¬¨: ¯® â¥¬¯¥à âãà­®© § ¢¨á¨-¬®áâ¨ ¯®ª § â¥«¥© ¯à¥«®¬«¥­¨ï ¨áá«¥¤ã¥¬®© ¯«¥­-ª¨ [5] ¨ ¯® ®¯â¨ç¥áª®¬ã ¤¨åà®¨ç­®¬ã ®â­®è¥­¨î¢ á®¡áâ¢¥­­ëå ¨«¨ ¯à¨¬¥á­ëå ¯®«®á å ¯®£«®é¥-­¨ï ¯®«¨¬¥à . �â®à®© ¬¥â®¤ è¨à®ª® ¯à¨¬¥­ï¥âáï¤«ï ¯«¥­®ª ��� á ¯« ­ à­®© ®à¨¥­â æ¨¥© ¤¨-à¥ªâ®à , ª®£¤  ®¯â¨ç¥áª ï ®áì ªà¨áâ ««  «¥¦¨â ¢¯«®áª®áâ¨ ¯«¥­ª¨ [7, 8]. �à¨ â ª®© ®à¨¥­â æ¨¨¯®«¨¬¥à  ¤¨åà®¨ç­®¥ ®â­®è¥­¨¥, â. ¥. ®â­®è¥­¨¥ª®íää¨æ¨¥­â®¢ ¯®£«®é¥­¨ï á¢¥â , ¯®«ïà¨§®¢ ­­®-£® ¯ à ««¥«ì­® ¨ ¯¥à¯¥­¤¨ªã«ïà­® ®¯â¨ç¥áª®© ®á¨ªà¨áâ «« , ­ å®¤¨âáï ¤®áâ â®ç­® ¯à®áâ®. �¤­ ª®¯®«ãç¥­¨¥ ®¤­®à®¤­ëå ¯«¥­®ª § ¤ ­­®© â®«é¨­ë¨ ­¥®¡å®¤¨¬®£® à §¬¥à  ¢ ¯« ­ à­®© ®à¨¥­â æ¨¨á¢ï§ ­® á ®¯à¥¤¥«¥­­ë¬¨ â¥å­®«®£¨ç¥áª¨¬¨ âàã¤-­®áâï¬¨ [6]. �®£¤  ¦¥ ¯«¥­ª  ��� ®à¨¥­â¨à®¢ ­ £®¬¥®âà®¯­®, ¤«ï ®¯à¥¤¥«¥­¨ï ¤¨åà®¨ç­®£® ®â­®è¥-­¨ï ­¥®¡å®¤¨¬® ¨á¯®«ì§®¢ âì ¨§¬¥à¥­¨ï ª®íää¨æ¨-¥­â®¢ ¯®£«®é¥­¨ï ¯®«ïà¨§®¢ ­­®£® á¢¥â  ¯à¨ ­ -ª«®­­®¬ ¯ ¤¥­¨¨ «ãç¥© ­  ïç¥©ªã (ã£«®¢ë¥ ¨§¬¥à¥-­¨ï). �®áª®«ìªã ¨áá«¥¤ã¥¬ ï ¯«¥­ª  à á¯®« £ ¥âáï¢­ãâà¨ í«¥ªâà®®¯â¨ç¥áª®© ïç¥©ª¨, â® ¯à¨ ã£«®¢ëå¨§¬¥à¥­¨ïå ­ ¡«î¤ ¥¬ë¥ ¯®«ïà¨§ æ¨®­­ë¥ á¯¥ªâàë¯®£«®é¥­¨ï ¡ã¤ãâ § ¢¨á¥âì ®â äà¥­¥«¥¢áª¨å ¯®â¥àì­  ®âà ¦¥­¨¥ ®â ¢á¥å £à ­¨æ ¬¥¦¤ã á«®ï¬¨ ïç¥©ª¨¨ ª®íää¨æ¨¥­â®¢ ¯®£«®é¥­¨ï ¢ íâ¨å á«®ïå. �®í-â®¬ã § ¤ ç  ®¯à¥¤¥«¥­¨ï ¨áâ¨­­ëå ª®íää¨æ¨¥­â®¢¯®£«®é¥­¨ï ¯®«¨¬¥à  ¯à¨ à §«¨ç­®© ¯®«ïà¨§ æ¨¨¯ ¤ îé¥£® á¢¥â  áâ ­®¢¨âáï ¢¥áì¬  ­¥âà¨¢¨ «ì­®©.�¥«ì ­ áâ®ïé¥© à ¡®âë § ª«îç ¥âáï ¢ ¢®ááâ -­®¢«¥­¨¨ ¨§ ­ ¡«î¤ ¥¬ëå á¯¥ªâà®¢ ¯à®¯ãáª ­¨ï¯ãáâ®© ¨ § ¯®«­¥­­®© ¯®«¨¬¥à®¬ ïç¥©ª¨ ¨áâ¨­­®£®¯®«ïà¨§ æ¨®­­®£® á¯¥ªâà  ¯®£«®é¥­¨ï ¯®«¨¬¥à ,®¯à¥¤¥«¥­¨¨ ¤¨åà®¨ç­®£® ®â­®è¥­¨ï N ¨ ¯ à ¬¥â-à  ®à¨¥­â æ¨®­­®£® ¯®àï¤ª  S £®¬¥®âà®¯­® ®à¨¥­-â¨à®¢ ­­®© ¯«¥­ª¨ ���.�¥®à¥â¨ç¥áª¨¥ ®á­®¢ë ¬¥â®¤ �«ï á¨áâ¥¬ë, á®áâ®ïé¥© ¨§ ¨§®âà®¯­®£® ¯®£«®-é îé¥£® á«®ï (í«¥ªâà®¤), à á¯®«®¦¥­­®£® ¬¥¦¤ã¤¢ã¬ï ¯à®§à ç­ë¬¨ ¡¥§£à ­¨ç­ë¬¨ á«®ï¬¨ ¤¨í«¥ª-âà¨ª  (¢®§¤ãå | áâ¥ª«®), í­¥à£¥â¨ç¥áª¨¥ ª®íää¨-æ¨¥­âë ¯à®¯ãáª ­¨ï T ¨ ®âà ¦¥­¨ï R å®à®è®¨§¢¥áâ­ë [9]. �ãáâ ï í«¥ªâà®®¯â¨ç¥áª ï ïç¥©ª  ¢æ¥«®¬ ¯à¥¤áâ ¢«ï¥â á®¡®© á¨¬¬¥âà¨ç­ãî á¨áâ¥¬ã:¢®§¤ãå (4) | ¯®¤«®¦ª  (3) | í«¥ªâà®¤ (2) | ¢®§-¤ãå (1) | í«¥ªâà®¤ (2) | ¯®¤«®¦ª  (3) | ¢®§¤ãå (4).� íâ®¬ á«ãç ¥ ¯à®¯ãáª ­¨¥ ¢á¥© ïç¥©ª¨ ¬®¦­®¢ëà §¨âì á«¥¤ãîé¥© ä®à¬ã«®© [10]:IgI0 =� T34T311�R31R34�2 ; (1)

£¤¥ Tik ¨ Rik | í­¥à£¥â¨ç¥áª¨¥ ª®íää¨æ¨¥­âë¯à®¯ãáª ­¨ï ¨ ®âà ¦¥­¨ï ­  £à ­¨æ å ¬ â¥à¨ «®¢ïç¥©ª¨, ¢ëç¨á«ï¥¬ë¥ ¯® ä®à¬ã« ¬ ¨§ à ¡®âë [9],Ig ¨ I0 | ¨­â¥­á¨¢­®áâ¨ ¯à®è¥¤è¥£® ¨ ¯ ¤ îé¥£®á¢¥â .� ª ¯®ª §ë¢ ¥â à áç¥â, §­ ¬¥­ â¥«ì ¢ ä®à¬ã-«¥ (1) ®â«¨ç ¥âáï ®â ¥¤¨­¨æë ­¥ ¡®«¥¥ ç¥¬ ­ 1%, ¨ ¢ ¤ «ì­¥©è¥¬ íâ¨¬ à §«¨ç¨¥¬ ¬ë ¡ã¤¥¬¯à¥­¥¡à¥£ âì.�á¯®«ì§ãï ä®à¬ã«ã ¨§ à ¡®âë [9], ­® ¯¥à¥å®¤ï®â ¢­ãâà¥­­¨å ã£«®¢ ¯à¥«®¬«¥­¨ï ª ¢­¥è­¨¬ ã£« ¬¯ ¤¥­¨ï á¢¥â  ­  ïç¥©ªã i0 , ¯à¥®¡à §ã¥¬ ¢ëà ¦¥-­¨¥ (1) ª ¢¨¤ãIgI0 = �64a2b2c2 e�
�2 ���h e
(a+c)2(b+c)2 + e�
(a�c)2(b�c)2++2(a2 � c2)(c2 � b2) cos �i(a+ b)2��2; (2)£¤¥ a = cos i0 ; ¯ à ¬¥âàë b ¨ c ¤«ï s-¯®«ïà¨§ æ¨¨(¨­¤¥ªá ?) ¨ p-¯®«ïà¨§ æ¨¨ (¨­¤¥ªá k) ¨¬¥îâá«¥¤ãîé¨© ¢¨¤: b2? = n23 � sin2 i0 ; bk = b?=n23 ;c2? = n22 � sin2 i0 ; ck = c?=n22 ; 
 | ¢¥«¨ç¨­ , ®¯à¥-¤¥«ïîé ï ¯®£«®é¥­¨¥ ¢ í«¥ªâà®¤¥: 
 = �n22k=c2? ,£¤¥ � = 4�hc?=� , h | â®«é¨­  í«¥ªâà®¤ .�®¬¯«¥ªá­ë© ¯®ª § â¥«ì ¯à¥«®¬«¥­¨ï í«¥ªâà®¤ n�2 = n2(1 + ik) , áâ¥ª«  | n3 . � ª¨¬ ®¡à §®¬,¤«ï «î¡®£® ã£«  i0 , §­ ï n3 , n2 , 
 ¨ h , ¬®¦­®­ ©â¨ ®â­®á¨â¥«ì­ãî ¨­â¥­á¨¢­®áâì ¯à®è¥¤è¥£®ç¥à¥§ ïç¥©ªã á¢¥â  à §«¨ç­®© ¯®«ïà¨§ æ¨¨ (¯àï¬ ï§ ¤ ç ).�¥è¥­¨¥ ¦¥ ®¡à â­®© § ¤ ç¨ | ­ å®¦¤¥­¨¥ ®¯-â¨ç¥áª¨å å à ªâ¥à¨áâ¨ª ¯®¤«®¦ª¨ ¨ í«¥ªâà®¤  ¨§íªá¯¥à¨¬¥­â «ì­® ¯®«ãç¥­­®£® á¯¥ªâà  ¯à®¯ãáª -­¨ï | ¤®¢®«ì­® âàã¤®¥¬ª®. � ®¡é¥¬ á«ãç ¥ ¯®-£«®é îé¨å ¯®¤«®¦ª¨ ¨ í«¥ªâà®¤  íâ  § ¤ ç  ­¥¨¬¥¥â  ­ «¨â¨ç¥áª®£® à¥è¥­¨ï. �ãé¥áâ¢ãîâ à §-«¨ç­ë¥ ¯à¨¡«¨¦¥­­ë¥ ¬¥â®¤ë ¥¥ à¥è¥­¨ï, ­® ®­¨¨á¯®«ì§ãîâáï, ª ª ¯à ¢¨«®, ¤«ï ®¤­®© ¤«¨­ë ¢®«­ë.� ¨¡®«¥¥ ¨§¢¥áâ­ë¬ ¬¥â®¤®¬ ®¯à¥¤¥«¥­¨ï ¤¨á¯¥à-á¨¨ ®¯â¨ç¥áª¨å å à ªâ¥à¨áâ¨ª ï¢«ï¥âáï ¬¥â®¤ ®£¨-¡ îé¨å ¨­â¥àä¥à¥­æ¨®­­ëå íªáâà¥¬ã¬®¢, ª®â®àë©¤«ï á¯¥ªâà®¢ ¯à®¯ãáª ­¨ï ¢¯¥à¢ë¥ ¡ë« ¯à¥¤«®¦¥­�.�. � «¥¥¢ë¬ [11] ¨ à §à ¡®â ­ �.�. � ª®¢ë¬ [10],  ¤«ï á¯¥ªâà®¢ ®âà ¦¥­¨ï ¤¥â «ì­® ¨áá«¥¤®¢ ­�.�. �¨«¨¯¯®¢ë¬ [12, 13].�ãé­®áâì ¬¥â®¤  § ª«îç ¥âáï ¢ á«¥¤ãîé¥¬.�à®¢®¤ïâáï ¯« ¢­ë¥ ®£¨¡ îé¨¥ ¨­â¥àä¥à¥­æ¨®­-­ëå ¬ ªá¨¬ã¬®¢ ¨ ¬¨­¨¬ã¬®¢ íªá¯¥à¨¬¥­â «ì­®¯®«ãç¥­­®£® ª¢ §¨¯¥à¨®¤¨ç¥áª®£® á¯¥ªâà  ¯à®¯ãá-ª ­¨ï ïç¥©ª¨. �â¨ ®£¨¡ îé¨¥ ¯®§¢®«ïîâ ®¯à¥¤¥-«¨âì ¤«¨­ã ¢®«­ë �m ª ¦¤®£® íªáâà¥¬ã¬  ¨ §­ -ç¥­¨ï ¬ ªá¨¬ «ì­®© I+ ¨ ¬¨­¨¬ «ì­®© I� ®â­®á¨-â¥«ì­®© ¨­â¥­á¨¢­®áâ¨ ¯à®è¥¤è¥£® á¢¥â . �á«®¢¨ïíªáâà¥¬ã¬  ¢®§­¨ª îâ (á¬. (2)), ª®£¤  §­ ç¥­¨¥cos � = (�1)m (m | æ¥«®¥ ç¨á«®). � íâ®¬ á«ãç ¥¢ëà ¦¥­¨¥ (2) §­ ç¨â¥«ì­® ã¯à®é ¥âáï ¨ ¯®ï¢«ï¥â-16 ���, ä¨§¨ª ,  áâà®­®¬¨ï, ò1
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 . �¢®¤ï ®¡®§­ ç¥­¨ï A0 = (I+(a+ b))0:25=8ab;A00 = (I�(a+ b))0;25 ¨ F = (a+ b)+(A0�A00)=2A0A00 ,¯®«ãç ¥¬ c= 0:5F + (0:25F 2 � ab)0:5;
 = ln[(c�A0(a� c)(c� b))=A0(a+ c)(c+ b)]:�à¨ íâ®¬ ¤«ï à áç¥â  b ¨á¯®«ì§ãîâáï ¤ ­­ë¥­¥§ ¢¨á¨¬ëå ¨§¬¥à¥­¨©,   â®«é¨­  í«¥ªâà®¤  h®¯à¥¤¥«ï¥âáï ¨§ ãá«®¢¨ï 4h=m�m=cm .� à¥§ã«ìâ â¥ ãª § ­­ëå ¢ëè¥ à áç¥â®¢ ¯®«ãç ¥¬¨áª®¬ë¥ §­ ç¥­¨ï ¯ à ¬¥âà®¢ í«¥ªâà®¤  h , cm ¨
m , ­® â®«ìª® ¤«ï ¤«¨­ ¢®«­, á®®â¢¥âáâ¢ãîé¨åíªáâà¥¬ã¬ ¬. �«ï â®£® çâ®¡ë ¯®«ãç¨âì §­ ç¥­¨ïíâ¨å ¯ à ¬¥âà®¢ ¤«ï ¢á¥å ¤«¨­ ¢®«­ ¨§ãç ¥¬®£®á¯¥ªâà , ­¥®¡å®¤¨¬® ¢®á¯®«ì§®¢ âìáï ª ª®©-«¨¡®¬®¤¥«ìî ¤¨á¯¥àá¨®­­®© § ¢¨á¨¬®áâ¨. � ª ¨ ¢ [6],¢ ­ áâ®ïé¥© à ¡®â¥ ¨á¯®«ì§®¢ ­  ¬®¤¥«ì � ­¤à -á¥ªå à {�àã¤¥:n22 � 1 =A�2=(�2 � �20);n22k =B�3=(�2 � �20)2 = c�
=4�h;¨ ¯® ­ ©¤¥­­ë¬ §­ ç¥­¨ï¬ h , cm ¨ 
m ¤«ïíªáâà¥¬ã¬®¢ ®¯à¥¤¥«¥­ë ¯ à ¬¥âàë A; B; �0 ¨á®®â¢¥âáâ¢¥­­® § ¢¨á¨¬®áâ¨ c(�) ¨ 
(�) .�«ï ¯à®¢¥àª¨ á ¬®á®£« á®¢ ­­®áâ¨ ¨á¯®«ì§ã¥¬®-£® ¬¥â®¤  ¯® ä®à¬ã«¥ (2) ¡ë« à ááç¨â ­ á¯¥ªâà¯à®¯ãáª ­¨ï ïç¥©ª¨ ¢ á«ãç ¥ ­®à¬ «ì­®£® ¯ ¤¥­¨ïá¢¥â  ¯à¨ ¨á¯®«ì§®¢ ­¨¨ ¯ à ¬¥âà®¢, ¢ëç¨á«¥­­ëå¬¥â®¤®¬ ®£¨¡ îé¨å. �®«ãç¥­­ë© á¯¥ªâà å®à®è®á®£« áã¥âáï á íªá¯¥à¨¬¥­â «ì­ë¬ (à¨áã­®ª).
���������	
��ªá¯¥à¨¬¥­â «ì­ë© (1) ¨ à ááç¨â ­­ë© (2) á¯¥ªâàë ¯à®-¯ãáª ­¨ï ¯ãáâ®© ïç¥©ª¨ ¯à¨ ­®à¬ «ì­®¬ ¯ ¤¥­¨¨ á¢¥â �«ï ®¯à¥¤¥«¥­¨ï ª®¬¯®­¥­â ¨­¤¨ª âà¨áë ¯®£«®-é¥­¨ï ¨áá«¥¤ã¥¬®£® ��� ¯à¥®¡à §ã¥¬ ä®à¬ã«ã(2) ¤«ï á«ãç ï ïç¥©ª¨, § ¯®«­¥­­®© ¯®«¨¬¥à®¬.�à®¯ãáª ­¨¥ ¡ã¤¥â ®¯à¥¤¥«ïâìáï ¢ëà ¦¥­¨¥¬IpI0 = e��(64adb2c2 e�
)2 ���h e
(d+c)2(b+c)2 + e�
(d�c)2(b�c)2++2(d2 � c2)(c2 � b2) cos �i(a+ b)2��2: (3)

�¤¥áì Ip | ¨­â¥­á¨¢­®áâì á¢¥â , ¯à®è¥¤è¥£®ç¥à¥§ ïç¥©ªã á ¯®«¨¬¥à®¬; ¯ à ¬¥âà d (dk ¨«¨d? ) å à ªâ¥à¨§ã¥â ��� ª ª  ­¨§®âà®¯­ãî áà¥¤ã(®¤­®®á­ë© ªà¨áâ ««), ¥£® §­ ç¥­¨ï § ¢¨áïâ ®â ¯®-«ïà¨§ æ¨¨ ¨ ã£«  ¯ ¤¥­¨ï á¢¥â  ­  ïç¥©ªã ¨ à ááç¨-âë¢ îâáï ­  ®á­®¢¥ ®¡é¥© â¥®à¨¨ ªà¨áâ ««®®¯â¨ª¨[9, 14]: d? = (N2o � sin2 i0)0:5 (¤«ï s-¯®«ïà¨§ æ¨¨) ¨dk = (n2e � sin2 i0)0:5=n2e (¤«ï p-¯®«ïà¨§ æ¨¨); §¤¥áìn2e =N2o +[(N2e�N2o ) sin2 i0]=N2e ; No ¨ Ne | £« ¢­ë¥¯®ª § â¥«¨ ¯à¥«®¬«¥­¨ï ���. �¥«¨ç¨­  � (�? ¨«¨�k ) å à ªâ¥à¨§ã¥â ¯®£«®é¥­¨¥ ¯®«¨¬¥à : �? = �?l¨ �k = �kl ; �? ¨ �k | ª®íää¨æ¨¥­âë ¯®£«®é¥­¨ï¯«¥­ª¨ ��� ¯à¨ ã£«¥ ¯ ¤¥­¨ï á¢¥â®¢®£® ¯ãçª  i0(ã£«®¢ë¥ §­ ç¥­¨ï), l | â®«é¨­  ¯«¥­ª¨; ¢ ­ -áâ®ïé¥© à ¡®â¥ l ®¯à¥¤¥«¥­  ­¥§ ¢¨á¨¬® ¬¥â®¤®¬� ¡à¨{�¥à®.�«ï â®£® çâ®¡ë ®¯à¥¤¥«¨âì äã­ªæ¨¨ d(�) ¨ �(�) ,­¥®¡å®¤¨¬® ­ ©â¨ ®â­®è¥­¨¥ ¢ëà ¦¥­¨ï (3) ª (2) ¨à¥è âì ¯®«ãç¨¢è¥¥áï ãà ¢­¥­¨¥ â¥¬ ¦¥ ¬¥â®¤®¬,ª®â®àë© ¯à¨¬¥­ï«áï ¤«ï á«ãç ï ¯ãáâ®© ïç¥©ª¨.� à¥§ã«ìâ â¥ ¯®«ãç ¥¬ ¤¨á¯¥àá¨®­­ë¥ § ¢¨á¨¬®áâ¨d(�) ¨ �(�) ¤«ï ¤¢ãå ¢¨¤®¢ ¯®«ïà¨§ æ¨¨ ¨ á®®â¢¥â-áâ¢¥­­® ¤¨á¯¥àá¨î ã£«®¢ëå §­ ç¥­¨© �? ¨ �k .�ë¤¥«ïï ¬­¨¬ãî ç áâì ãà ¢­¥­¨ï �à¥­¥«ï ¤«ï®¤­®®á­ëå ¯®£«®é îé¨å ªà¨áâ ««®¢ [9, 14], ­ å®-¤¨¬ ¤¨á¯¥àá¨®­­ë¥ § ¢¨á¨¬®áâ¨ £« ¢­ëå §­ ç¥­¨©�0? ¨ �0k í««¨¯á®¨¤  ¯®£«®é¥­¨ï ¯®«¨¬¥à  ¯® ä®à-¬ã« ¬�0? = �?; �0k = �N2e (�k � �?)= sin2 i0�+ �?:�â­®è¥­¨¥ £« ¢­ëå §­ ç¥­¨© ¨­¤¨ª âà¨áë ¯®£«®-é¥­¨ï N = �0k=�0? ï¢«ï¥âáï ¨áª®¬ë¬ ¤¨åà®¨ç­ë¬®â­®è¥­¨¥¬.�ªá¯¥à¨¬¥­â «ì­ë¥ à¥§ã«ìâ âë¨ ¨å ®¡áã¦¤¥­¨¥� ª ç¥áâ¢¥ ®¡ê¥ªâ  ¨áá«¥¤®¢ ­¨ï ¨á¯®«ì§®¢ «¨áì£®¬¥®âà®¯­® ®à¨¥­â¨à®¢ ­­ë¥ ¯«¥­ª¨ £à¥¡­¥®¡à §-­®£®  ªà¨«®¢®£® á®¯®«¨¬¥à , á®¤¥à¦ é¥£® «¥£ª®®à¨¥­â¨àãîé¨¥áï ¢® ¢­¥è­¥¬ í«¥ªâà¨ç¥áª®¬ ¯®«¥æ¨ ­¡¨ä¥­¨«ì­ë¥ ¬¥§®£¥­­ë¥ £àã¯¯ë á äà £¬¥­â -¬¨  §®ªà á¨â¥«ï. �âàãªâãà­ ï ä®à¬ã«  íâ®£® ���¨ ¥£® ®¯â¨ç¥áª¨¥ å à ªâ¥à¨áâ¨ª¨ ¯à¨¢¥¤¥­ë ¢ à ¡®-â å [5, 6].�®«ïà¨§ æ¨®­­ë¥ á¯¥ªâàë ¯à®¯ãáª ­¨ï ¯ãáâ®©¨ § ¯®«­¥­­®© ¯®«¨¬¥à®¬ ïç¥©ª¨ à¥£¨áâà¨à®¢ «¨áì¤«ï ­®à¬ «ì­®£® ¯ ¤¥­¨ï á¢¥â  ¨ ¤«ï i0 = 45�¯à¨ ª®¬­ â­®© â¥¬¯¥à âãà¥ (290{293 �). � æ¥«ìîã¬¥­ìè¥­¨ï á«ãç ©­ëå ®è¨¡®ª ª ¦¤ë© á¯¥ªâà § -¯¨áë¢ «áï ­¥ ¬¥­¥¥ 8{10 à §, ¯®á«¥ ç¥£® ¯à®-¢®¤¨«®áì ¥£® ãáà¥¤­¥­¨¥. � à¥§ã«ìâ â¥ ®¡à ¡®â-ª¨ ãª § ­­ë¬ ¢ëè¥ ¬¥â®¤®¬ ª¢ §¨¯¥à¨®¤¨ç¥á-ª¨å á¯¥ªâà®¢ ¯à®¯ãáª ­¨ï ¯ãáâ®© ïç¥©ª¨, ¯®-«ãç¥­­ëå ¤«ï ��- ¨ ��-¢®«­, ¡ë«¨ ¯®«ãç¥-­ë á«¥¤ãîé¨¥ å à ªâ¥à¨áâ¨ª¨ í«¥ªâà®¤ : 1) ¯ -à ¬¥âà A = 1:79 � 0:01 ¨ å à ªâ¥à¨áâ¨ç¥áª ï¤«¨­  ¢®«­ë �0 = 0:219 � 0:002 ¬ª¬ ¤«ï ¤¨á-



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2002. ò1 33¯¥àá¨®­­®© § ¢¨á¨¬®áâ¨ ¯®ª § â¥«ï ¯à¥«®¬«¥­¨ïn2(�) = [1+A�2=(�2��20)]0:5 ; 2) â®«é¨­  í«¥ªâà®¤ h= 0:45�0:01 ¬ª¬; 3) ¯ à ¬¥âà B = 0:0008�0:0005¤«ï ¤¨á¯¥àá¨®­­®© § ¢¨á¨¬®áâ¨ ¯®£«®é¥­¨ï í«¥ª-âà®¤  n22k = c
�=4�h =B�3=(�2 ��20)2 . �¬¥­­® íâ¨¯ à ¬¥âàë ¨á¯®«ì§®¢ «¨áì ¤«ï ¢ëç¨á«¥­¨ï à áç¥â-­®© ªà¨¢®©, ¯à¥¤áâ ¢«¥­­®© ­  à¨áã­ª¥.� ¨á¯®«ì§®¢ ­¨¥¬ ã¦¥ ¨§¢¥áâ­ëå å à ªâ¥à¨á-â¨ª í«¥ªâà®¤  ¬¥â®¤®¬ ®£¨¡ îé¨å ¡ë«¨ ¯®«ãç¥­ë¤¨á¯¥àá¨®­­ë¥ § ¢¨á¨¬®áâ¨ d(�); �0?(�) ¨ �0k(�)¨áá«¥¤ã¥¬®£® ¯®«¨¬¥à . �à¨ íâ®¬ ¢ëç¨á«¥­­ë¥ §­ -ç¥­¨ï No ¨ Ne á â®ç­®áâìî ­¥ åã¦¥ 1% á®¢¯ «¨á® §­ ç¥­¨ï¬¨, ®¯à¥¤¥«¥­­ë¬¨ ¢ à ¡®â¥ [6] ­¥§ -¢¨á¨¬ë¬ á¯®á®¡®¬. �â® ®¡áâ®ïâ¥«ìáâ¢® ï¢«ï¥âáï¢ ¦­ë¬ ¯®¤â¢¥à¦¤¥­¨¥¬ ¯à ¢¨«ì­®áâ¨ ¨á¯®«ì§ã¥-¬®£® ¬¥â®¤ . �¡  ¢®ááâ ­®¢«¥­­ëå á¯¥ªâà  ¯®£«®-é¥­¨ï ¯®«¨¬¥à  | �0k(�) ¨ �0?(�) | ¨¬¥«¨ ï¢­®¢ëà ¦¥­­ë© ¬ ªá¨¬ã¬ ¢ ®¡« áâ¨ � � 405 ­¬. �«ïíâ®£® ¬ ªá¨¬ã¬  ¡ë«® ®¯à¥¤¥«¥­® ¤¨åà®¨ç­®¥ ®â-­®è¥­¨¥: N = 2:67 . �â® §­ ç¥­¨¥ N ®â«¨ç ¥âáï ®â¨áâ¨­­®£® ª®àà¥ªâ¨àãîé¨¬ ¬­®¦¨â¥«¥¬ g , ¢¥«¨ç¨-­  ª®â®à®£® § ¢¨á¨â ®â ¢ë¡®à  ¬®¤¥«¨ «®ª «ì­®£®¯®«ï [7]. � ¯à®áâ¥©è¥© ¬®¤¥«¨ �ãªá {� ­¤à á¥ªå -à {� ¤åãáã¤ ­  [15, 16] ª®àà¥ªâ¨àãîé¨© ¬­®¦¨-â¥«ì g = Ne=No [7]. � íâ®¬ á«ãç ¥ ¤«ï ¨§ãç ¥¬®£®��� ¨áâ¨­­®¥ ¤¨åà®¨ç­®¥ ®â­®è¥­¨¥ N� = gN®ª § «®áì à ¢­ë¬ 3.32. � à ¬¥âà ®à¨¥­â æ¨®­­®£®¯®àï¤ª  S á¢ï§ ­ á N� ¨§¢¥áâ­ë¬ á®®â­®è¥­¨-¥¬ [7]: S = (N� � 1)=(N� +2):�ëç¨á«¥­­®¥ ¯® íâ®© ä®à¬ã«¥ §­ ç¥­¨¥ ¯ à ¬¥âà ¯®àï¤ª  ¤«ï ¨áá«¥¤ã¥¬®£® ¯®«¨¬¥à  ¯à¨ ª®¬­ â­®©â¥¬¯¥à âãà¥ á®áâ ¢¨«® S = 0:44� 0:02 .� à ¡®â¥ [5] ¨§ãç « áì â¥¬¯¥à âãà­ ï § ¢¨á¨-¬®áâì ¯ à ¬¥âà  ¯®àï¤ª  íâ®£® ¦¥ ¯®«¨¬¥à  ¯à¨à¥äà ªâ®¬¥âà¨ç¥áª¨å ¨§¬¥à¥­¨ïå. �â¬¥ç «®áì, çâ®¯à¨ â¥¬¯¥à âãà¥ Tg �= 343 � ªà¨¢ ï S(T ) ¨á¯ëâë¢ -¥â ¨§«®¬. �à¨ íâ®¬ ¢ ¨­â¥à¢ «¥ â¥¬¯¥à âãà ®â â®çª¨¯à®á¢¥â«¥­¨ï Tc �= 390 � ¤® Tg íªá¯¥à¨¬¥­â «ì­ ï§ ¢¨á¨¬®áâì S(T ) å®à®è®  ¯¯à®ªá¨¬¨àã¥âáï äã­ª-æ¨¥© S(T ) = [(Tc�T )=Tc]0:5 . �¨¦¥ Tg á®£« á¨¥ íªá-¯¥à¨¬¥­â «ì­®© ¨  ¯¯à®ªá¨¬¨àãîé¥© § ¢¨á¨¬®áâ¥©S(T ) ­ àãè ¥âáï. �¥«¨ç¨­  ¯ à ¬¥âà  ¯®àï¤ª , ¢ë-ç¨á«¥­­ ï ¯® â¥®à¥â¨ç¥áª®© ä®à¬ã«¥ ¤«ï ª®¬­ â­®©â¥¬¯¥à âãàë, ®ª § « áì à ¢­®© S = 0:48 , ¢ â® ¢à¥¬ïª ª à ááç¨â ­­ ï ¨§ íªá¯¥à¨¬¥­â «ì­ëå ¤ ­­ëåá®áâ ¢«ï¥â S = 0:44: �¥«¨ç¨­  ¯ à ¬¥âà  ¯®àï¤ª ,¯®«ãç¥­­ ï ¢ ­ áâ®ïé¥© à ¡®â¥, ¯®«­®áâìî á®¢¯ -¤ ¥â ¨¬¥­­® á íâ¨¬ §­ ç¥­¨¥¬.
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