
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2006. ò2 3������������� � �������������� ��������� 539.123.17:539.124.17������� ��������� ����� ��� ������������ ������������ ��������� � ������������������������-������������� ���������� ����� ������ ���������� ��������� �������� �������. �®ã¤ à§¨�), �.�. � ¬áãà®¢(ª ä¥¤à  â¥®à¥â¨ç¥áª®© ä¨§¨ª¨)E-mail: goudarzia@phys.msu.ru�  áâ®ïé¥© à ¡®â¥ ¯®«ãç¥ë ¢®«®¢ ï äãªæ¨ï ¨ á¯¥ªâà í¥à£¨¨ ãà ¢¥¨ï � ã«¨ ¢®¢¥è¥¬ æ¨«¨¤à¨ç¥áª¨-á¨¬¬¥âà¨ç®¬ ¬ £¨â®¬ ¯®«¥ ¤«ï ¥©âà «ì®£® ä¥à¬¨® ,   â ª¦¥¯®¯à ¢ª¨ ª á¯¥ªâàã í¥à£¨¨ ¤«ï § àï¦¥®£® ä¥à¬¨®  á ãç¥â®¬ ¢§ ¨¬®¤¥©áâ¢¨ï  ®¬ «ì®£®¬ £¨â®£® ¬®¬¥â  ç áâ¨æ á ¢¥è¨¬ ¯®«¥¬. �®«ãç¥ë ®æ¥ª¨ ¤«ï ¯®à®£  à á¯ ¤  ãª«®®¢¢ ¯à¨áãâáâ¢¨¨ ¤ ®£® ¯®«ï.�¢¥¤¥¨¥� à¥«ïâ¨¢¨áâáª®© ª¢ â®¢®© â¥®à¨¨ ¤¢¨¦¥¨¥ § -àï¦¥®© ç áâ¨æë á® á¯¨®¬ 1=2 ¢® ¢¥è¥¬ í«¥ª-âà®¬ £¨â®¬ ¯®«¥ ®¯¨áë¢ ¥âáï ãà ¢¥¨¥¬�¨à ª ,á®¤¥à¦ é¨¬ â ª  §ë¢ ¥¬®¥ <¬¨¨¬ «ì®¥> ¢§ ¨-¬®¤¥©áâ¢¨¥ § àï¦¥®£® ä¥à¬¨®  á ¢¥ªâ®àë¬ ¯®-â¥æ¨ «®¬ ¢¥è¥£® í«¥ªâà®¬ £¨â®£® ¯®«ï A�(x) .� ã«¨ [1], ¨§ãç ï « £à ¦¨ ë à¥«ïâ¨¢¨áâáª¨å § -àï¦¥ëå ä¥à¬¨®®¢ ¢® ¢¥è¨å í«¥ªâà®¬ £¨â-ëå ¯®«ïå, ãª § «, çâ® ¤®¡ ¢«¥¨¥¬ ª « £à ¦¨ ã¤®¯®«¨â¥«ìëå ç«¥®¢, á®¤¥à¦ é¨å ï¢®  ¯àï-¦¥®áâ¨ ¢¥è¥£® ¯®«ï F��(x) , ¬®¦® ®¯¨á âì¤®¯®«¨â¥«ìë¥ ( ®¬ «ìë¥) ¬ £¨âë¥ ¬®¬¥âë(���) § àï¦¥ëå ä¥à¬¨®®¢.�ç¥â ¤®¯®«¨â¥«ì®£® ç«¥ , á¢ï§ ®£® á  ®-¬ «ìë¬ ¬ £¨âë¬ ¬®¬¥â®¬ § àï¦¥®£® ¨ ¥©â-à «ì®£® ä¥à¬¨®®¢, áãé¥áâ¢¥® ãá«®¦ï¥â áâàãª-âãàã ¨  å®¦¤¥¨¥ â®çëå à¥è¥¨© ¯®«ãç¥®£®¨§ â ª®£® « £à ¦¨   ®¡®¡é¥®£® ãà ¢¥¨ï �¨-à ª {� ã«¨ ¢ ¯à¨áãâáâ¢¨¨ ¢¥è¥£® í«¥ªâà®¬ £-¨â®£® ¯®«ï. �®çë¥ à¥è¥¨ï ãà ¢¥¨ï �¨à -ª {� ã«¨ ¤«ï § àï¦¥®£® ¨ ¥©âà «ì®£® ¬ áá¨¢-®£® ä¥à¬¨®®¢, ®¡« ¤ îé¨å ���, ¨§¢¥áâë «¨èì¢ ¥ª®â®àëå á¯¥æ¨ «ìëå ª®ä¨£ãà æ¨ïå í«¥ªâà®-¬ £¨âëå ¯®«¥©: ¢ ¯®«¥ ¯«®áª®© í«¥ªâà®¬ £¨â®©¢®«ë [2, 3], ¢ ¯à®¨§¢®«ì®¬ ¯®áâ®ï®¬ í«¥ªâà®-¬ £¨â®¬ ¯®«¥ [4] ¨ ¤«ï ®¤®£® ª« áá  ¯®áâ®ïëå¥®¤®à®¤ëå í«¥ªâà¨ç¥áª¨å ¯®«¥© [5, 6]. �¥è¥¨ïãà ¢¥¨ï �¨à ª {� ã«¨ ¤«ï  ªá¨ «ì®-á¨¬¬¥â-à¨ç®£® ¬ £¨â®£® ¨ æ¥âà «ì®-á¨¬¬¥âà¨ç®£®í«¥ªâà¨ç¥áª®£® ¯®«¥© ¯®«ãç¥ë ¢ [7].�  áâ®ïé¥© à ¡®â¥ á ¯®¬®éìî ¬¥â®¤  â¥®-à¨¨ ¢®§¬ãé¥¨© ¡ã¤ãâ ¯®«ãç¥ë ¢®«®¢ë¥ äãªæ¨¨¨ á¯¥ªâà í¥à£¨© ãà ¢¥¨ï � ã«¨ ¢® ¢¥è¥¬ ¯®-áâ®ï®¬ æ¨«¨¤à¨ç¥áª¨-á¨¬¬¥âà¨ç®¬ ¬ £¨â®¬¯®«¥ ¤«ï § àï¦¥®£® ¨ ¥©âà «ì®£® ¬ áá¨¢ëå

ä¥à¬¨®®¢, ®¡« ¤ îé¨å  ®¬ «ìë¬¨ ¬ £¨âë¬¨¬®¬¥â ¬¨ ¢ ¥à¥«ïâ¨¢¨áâáª®¬ ¯à¨¡«¨¦¥¨¨. � ®á®¢¥ ¯®«ãç¥ëå à¥è¥¨© ¤ îâáï ®æ¥ª¨ ¤«ï¯®à®£  à á¯ ¤®¢ ãª«®®¢ ¢ â ª®¬ ¯®«¥. �¨«¨¤à¨-ç¥áª¨-á¨¬¬¥âà¨ç®¥ ¬ £¨â®¥ ¯®«¥ § ¤ ¤¨¬ ¢ ¢¨¤¥B(r) = (0; 0; b+ a=r); a; b= const; r =px2 + y2:(1)�®áª®«ìªã § ¤ ç  à áá¬ âà¨¢ ¥âáï ¢ ¥à¥«ïâ¨¢¨áâ-áª®¬ ¯à¨¡«¨¦¥¨¨, ¤«ï  å®¦¤¥¨ï á¯¥ªâà  í¥à£¨¨¨ ¢®«®¢ëå äãªæ¨©  ¤® ¯à¨¢¥áâ¨ ãà ¢¥¨¥ �¨-à ª  ª ãà ¢¥¨î � ã«¨, â. ¥. à §«®¦¨âì ãà ¢¥¨¥�¨à ª  ¨ ¨áª âì à¥è¥¨¥, á®åà ïï ç«¥ë � 1=c [8].�áå®¤¨¬ ¨§ ãà ¢¥¨ï �¨à ª {� ã«¨ ¤«ï ä¥à¬¨-®®¢ á ãç¥â®¬ ��� (� ) ¢® ¢¥è¥¬ ¯®«¥ [9]i~ @@t (r; t) = �c(�P) + �3m0c2 ���3(�B)� (r; t):(2)� à¥«ïâ¨¢¨áâáª®¬ ¢ëà ¦¥¨¨ ¤«ï í¥à£¨¨ ç áâ¨æëá®¤¥à¦¨âáï â ª¦¥ ¨ ¥¥ í¥à£¨ï ¯®ª®ï m0c2 . �«ï¯¥à¥å®¤  ª ¥à¥«ïâ¨¢¨áâáª®¬ã ¯à¨¡«¨¦¥¨î ® ¤®«¦  ¡ëâì ¨áª«îç¥ , ¤«ï ç¥£® ¢¬¥áâ®  ¢¢®¤¨¬äãªæ¨î  0  (r; t) =  0(r; t)e�im0c2t=~:�®£¤ �i~ @@t +m0c2� 0(r; t) == �c(�P) + �3m0c2 ���3(�B)� 0(r; t): (3)�à¥¤áâ ¢¨¢  0 ¢ ¢¨¤¥  0 =  �0�0!; ¯®«ãç¨¬ á¨áâ¥¬ããà ¢¥¨©�i~ @@t +�(�B)� �0 = c(�P)�0; (4)�) �¨§¨ç¥áª¨© ä ªã«ìâ¥â, �¨¢¥àá¨â¥â <�à¬¨ï>, �à¬¨ï, �à .2 ���, ä¨§¨ª ,  áâà®®¬¨ï, ò2



4 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2006. ò2�i~ @@t + 2m0c2 ��(�B)��0 = c(�P)�0 (5)(¨¦¥ ¡ã¤¥¬ ®¯ãáª âì èâà¨å¨ ã � ¨ � , çâ® ¥¢ë§®¢¥â ¥¤®à §ã¬¥¨©, â ª ª ª ¤ «¥¥ ¯®«ì§ã¥¬áïâ®«ìª® ¯à¥®¡à §®¢ ®© äãªæ¨¥©  0 ).� ¯¥à¢®¬ ¯à¨¡«¨¦¥¨¨ ¢ «¥¢®© áâ®à®¥ ãà ¢¥¨ï(5) ®áâ ¢«ï¥¬ «¨èì ç«¥ 2m0c2� ¨ ¯®«ãç ¥¬�= 12m0c (�P)�: (6)�®¤áâ ¢«ïï (6) ¢ (4), ¯®«ãç ¥¬�i~ @@t +�(�B)� �= 12m0 [(�P)]2 �: (7)�á¯®«ì§ãï á®®â®è¥¨¥ ¤«ï ¬ âà¨æ � ã«¨ [8](�a)(�b) = ab+ i�(a� b);£¤¥ ¢ ¤ ®¬ á«ãç ¥ a= b = p� e=cA , ¨ ãç¨âë¢ ï,çâ® ¢¥ªâ®à®¥ ¯à®¨§¢¥¤¥¨¥ (a� b) ¥ ®¡à é ¥âáï¢ ã«ì ¢ á¨«ã ¥ª®¬¬ãâ â¨¢®áâ¨ p ¨ A , ¯®«ãç ¥¬[�(p� e=cA)]2 = (p� e=cA)2 � e~=c(�B);¨ ¯à¨ íâ®¬ ¤«ï � ¯®«ãç ¥âáï ãà ¢¥¨¥i~ @@t�= � 12m0 (p� e=cA)2 � (�+ e~=2m0c) (�B)��:(8)�â® â ª  §ë¢ ¥¬®¥ ãà ¢¥¨¥ � ã«¨ á ãç¥â®¬  ®-¬ «ì®£® ¬ £¨â®£® ¬®¬¥â  í«¥ªâà® .�â æ¨® à®¥ á®áâ®ï¨¥ ¤«ï ¡¨á¯¨®à  � ==  1 2! ¡ã¤¥¬ ¨áª âì ¢ ¢¨¤¥�(r; t) = e�i"t�(r); (9)£¤¥ " | í¥à£¨ï ä¥à¬¨®  ¢ ¥à¥«ïâ¨¢¨áâáª®¬¯à¨¡«¨¦¥¨¨. �®¤áâ ¢«ïï (9) ¨ (1) ¢ (8), ¯®«ãç ¥¬á«¥¤ãîéãî á¨áâ¥¬ã ãà ¢¥¨© (¯¥à¥©¤¥¬ ¯à¨ íâ®¬ª á¨áâ¥¬¥ ¥¤¨¨æ, £¤¥ ~= c= 1):" 1(r) == � 12m0 (�ir� eA)2 � (�+ e=2m0)(b+ ar )� 1(r);(10)" 2(r) == � 12m0 (�ir� eA)2 + (�+ e=2m0)(b+ ar )� 2(r):(11)�¥ªâ®àë© ¯®â¥æ¨ « ¢¥è¥£® æ¨«¨¤à¨ç¥á-ª¨-á¨¬¬¥âà¨ç®£® ¬ £¨â®£® ¯®«ï ¢ æ¨«¨¤à¨ç¥-áª®© á¨áâ¥¬¥ ª®®à¤¨ â ¢ë¡¥à¥¬ ¢ ¢¨¤¥Ar =Az = 0; A' = br2 + a: (12)

1. �¥©âà «ìë© ä¥à¬¨®� ç «   ©¤¥¬ à¥è¥¨¥ ãà ¢¥¨ï (10) ¤«ï á«ã-ç ï ¥©âà «ì®£® ä¥à¬¨® . �â® à¥è¥¨¥ ¢ æ¨«¨¤-à¨ç¥áª®© á¨áâ¥¬¥ ª®®à¤¨ â ¨¬¥¥â ¢¨¤ 1;2(r; '; z) = 12p2pLeik3z 1p2�eil'f(r) C1C2! ;(13)£¤¥ k3 = 2�L n3 (n3; l = 0;�1;�2; : : :) ¨ f(r) | à ¤¨- «ì ï äãªæ¨ï, ª®â®à ï ã¤®¢«¥â¢®àï¥â á«¥¤ãîé¥-¬ã ¤¨ää¥à¥æ¨ «ì®¬ã ãà ¢¥¨îf 00(r) + 1r f 0(r) ++ �2m0(�nb+ ")� k23 + 2m0�nar � l2r2� f(r) = 0;(14)¨ ª®íää¨æ¨¥âë C1;2 § ¢¨áïâ â®«ìª® ®â á¯¨ :C1;2 = 1� sn; sn =�1;£¤¥ ¯ à ¬¥âà sn å à ªâ¥à¨§ã¥â ¯®«ïà¨§ æ¨î á¯¨ ¯® ¯®«î ¨«¨ ¯à®â¨¢ ¯®«ï.� ©¤¥¬  á¨¬¯â®â¨ç¥áª®¥ ¯®¢¥¤¥¨¥ ¤¨ää¥à¥æ¨- «ì®£® ãà ¢¥¨ï (14). �à¨ r!1 ¨é¥¬ à¥è¥¨¥ãà ¢¥¨ï f 001(r)�Af1(r) = 0¢ ¢¨¤¥ f(r!1) = e�pAr; (15)£¤¥ A = �2m0(�nb+ ") + k23 . � ¤àã£®¬ ¯à¥¤¥«ì®¬á«ãç ¥ (r! 0) à¥è¥¨¥ ¡ã¤¥â ¨¬¥âì ¢¨¤f(r! 0) = rl; (16)ã¤®¢«¥â¢®àïîé¨© ãà ¢¥¨îrf 000 (r) + f 00(r)� l2r f0(r) = 0:�®£¤  á ¯®¬®éìî (15) ¨ (16)  å®¤¨¬ à¥è¥¨¥ (14)f(r) = e�pArrlY (r): (17)�®¤áâ ¢«ïï (17) ¢ (14), ¯®«ãç ¥¬ å®à®è® ¨§¢¥áâ-®¥ ¤¨ää¥à¥æ¨ «ì®¥ ãà ¢¥¨¥ ¤«ï ¢ëà®¦¤¥®©£¨¯¥à£¥®¬¥âà¨ç¥áª®© äãªæ¨¨ [10]rY 00(r) + (1 + 2l� 2par)Y 0(r)�� hpA(2l+ 1) +BiY (r) = 0;£¤¥ B =�2m0�na , á à¥è¥¨¥¬Y (r) = F �pA(2l+1) +B; 2(l+ 1); 2pAr� : (18)�á«¥¤áâ¢¨¥ ä¨§¨ç¥áª®© ¥®¡å®¤¨¬®áâ¨ ¨áç¥§®-¢¥¨ï ¢®«®¢®© äãªæ¨¨   ¡¥áª®¥ç®áâ¨ ¨¬¥¥¬pA(2l+ 1) +B =�n; n= 0; 1; 2; : : : ; (19)



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2006. ò2 5¯à¨ íâ®¬ ¢ëà®¦¤¥ ï £¨¯¥à£¥®¬¥âà¨ç¥áª ï äãª-æ¨ï (18) á¢®¤¨âáï ª ¯®«¨®¬ã � £¥àà :Y (r) = F ��n; 2(l+ 1); 2pAr�== (2l+1)!n!(n+2l+ 1)!L2l+1n (r): (20)�âáî¤   å®¤¨¬ á¯¥ªâà í¥à£¨¨ " ¤«ï ¥©âà «ì-®£® ä¥à¬¨®  á ãç¥â®¬ ��� ¢ ¥à¥«ïâ¨¢¨áâáª®¬¯à¨¡«¨¦¥¨¨ ¢ æ¨«¨¤à¨ç¥áª¨-á¨¬¬¥âà¨ç®¬ ¬ £-¨â®¬ ¯®«¥. � ª «¥£ª® ¢¨¤¥âì, íâ®â á¯¥ªâà ¨¬¥¥â¢¨¤ "n;l = s�nb+ k232m + m(�na)22(n+ l+ 1=2)2 ; (21)£¤¥ ¯ à ¬¥âà s=�1 .2. � àï¦¥ë© ä¥à¬¨®� «¥¥ à áá¬®âà¨¬ à¥è¥¨¥ ãà ¢¥¨ï (8) ¤«ï§ àï¦¥®£® ä¥à¬¨® . � ª ª ª ãà ¢¥¨ï (10) ¨ (11)á ¢¥ªâ®àë¬ ¯®â¥æ¨ «®¬ ¢¥è¥£® ¯®«ï (12) ¤«ï§ àï¦¥®© ç áâ¨æë   «¨â¨ç¥áª¨ ¥ à¥è îâáï,¨á¯®«ì§ã¥¬ â¥®à¨î ¢®§¬ãé¥¨©. �à¨ íâ®¬ ¤®¯ãáâ¨¬,çâ® ¢¥è¥¥ ¯®«¥ ï¢«ï¥âáï ¯®áâ®ïë¬. �«ï ®¤®-à®¤®£® ¯®«ï à¥è¥¨¥ ¡ë«® ¯®«ãç¥® ¢ [11], â¥¯¥àì¢ëç¨á«¨¬ ¯®¯à ¢ªã ®â ¢®§¬ãé îé¥£® ç«¥  a=r .� ¬¨«ìâ®¨  á¨áâ¥¬ë § àï¦¥®£® ä¥à¬¨® ¢ æ¨«¨¤à¨ç¥áª¨-á¨¬¬¥âà¨ç®¬ ¬ £¨â®¬ ¯®«¥¬®¦® § ¯¨á âì ¢ ¢¨¤¥H =H0 +H 0;£¤¥ H0 | £ ¬¨«ìâ®¨  § àï¦¥®£® ä¥à¬¨®  ¢ ®¤-®à®¤®¬ ¯®«¥ á ãç¥â®¬ ��� ä¥à¬¨® H0 = (�P) + �3m0 � ��3(�B);£¤¥, ª ª ¨ à ¥¥, P = �ir � eA ,   �3 | ¬ âà¨æ �¨à ª .�®§¬ãé îé¨© ç«¥ £ ¬¨«ìâ®¨  , H 0 , «¥£ª®¯®«ãç ¥âáï ¢ ¢¨¤¥H 0 =�a�+ ea2m0 � ealm0� 1r + e2ab2m0 r; (22)£¤¥ a; b | ¯®áâ®ïë¥ ¢¥è¥£® ¯®«ï.�¥¯¥àì ¢ëç¨á«¨¬ ¯®¯à ¢ª¨ ª í¥à£¨¨ ¤«ï á®áâ®ï-¨© n= 0 ¨ n= 1 § àï¦¥®£® ä¥à¬¨®  (¯à®â® ):� 1r �= Z 1r y d3x; �r = Z r y d3x: (23)�à®¨â¥£à¨à®¢ ¢ (23) ¨ ¯à¨¬¥¨¢ á®®â®è¥¨ï ¤«ï£ ¬¬ -äãªæ¨©�(n) = Z 10 tn�1e�tdt; n > 0;Z 10 x��1e��xdx= 1���(�);¯®«ãç¨¬ á«¥¤ãîé¨© à¥§ã«ìâ â:� 1r �n=0 = 4p�; �rn=0 = 2r� ;  = eb2 ; (24)

£¤¥ n | £« ¢®¥ ª¢ â®¢®¥ ç¨á«®. �à¨ íâ®¬ ¤«ïá«ãç ï n= 1 ¯®«ãç¨¬� 1r �n=1 = 132 p�; �rn=1 = 474 r� ; (25)£¤¥ ¡ë«® ¯à®¨§¢¥¤¥® áã¬¬¨à®¢ ¨¥ ¯® á®áâ®ï¨ï¬á¯¨®¢®© ¯®«ïà¨§ æ¨¨ s=�1 .� ¯®¬®éìî (24) ¨ (25) ¬®¦® ¯®«ãç¨âì ¯®¯à ¢ªã,¢ë§ë¢ ¥¬ãî ¢®§¬ãé îé¨¬ ç«¥®¬ H 0 ¢ á¯¥ªâà¥í¥à£¨¨:
H 0�n=0 = 4�a�p + ea2mp�p� + e2abmp r� ; (26)
H 0�n=1 = 132 �a�p� ea2mp�p� + 47e2ab8mp r� :� ª®¥æ, ¤«ï ¯®«®£® á¯¥ªâà  í¥à£¨¨ § àï¦¥®£®ä¥à¬¨®  (¯à®â® ) ¢ æ¨«¨¤à¨ç¥áª¨-á¨¬¬¥âà¨ç®¬¬ £¨â®¬ ¯®«¥ ¢ ¥à¥«ïâ¨¢¨áâáª®¬ ¯à¨¡«¨¦¥¨¨ å®¤¨¬E0p =mp + sp�pb+ p23p2mp + 
H 0�n=0 ; (27)E1p =mp + 2mp + sp�pb+ p23p2mp + 
H 0�n=1 ; (28)£¤¥ hH 0in=0;1 ®¯à¥¤¥«ï¥âáï á®®â®è¥¨¥¬ (26).3. �®à®£¨ à á¯ ¤  ãª«®®¢�«ï í¥à£¥â¨ç¥áª®£® ¯®à®£  à á¯ ¤  ãª«®-®¢ ( ¯à¨¬¥à, ¥©âà® ) ¢ à áá¬ âà¨¢ ¥¬®¬æ¨«¨¤à¨ç¥áª¨-á¨¬¬¥âà¨ç®¬ ¬ £¨â®¬ ¯®«¥ ¬®¦-® ¯®«ãç¨âì á«¥¤ãîé¨¥ ®æ¥ª¨. �à¥¤¯®«®¦¨¬, çâ®¯®áâ®ï®¥ ¯®«¥ b� Bcr . �®£¤  ¬®¦® áç¨â âì, çâ®í«¥ªâà® ¨ ¯à®â®  å®¤ïâáï   ¨¦¥¬ ãà®¢¥� ¤ ã (n = n0 = 0). �ã¤¥¬ ¨áá«¥¤®¢ âì ¢¥à®ïâ-®áâì à á¯ ¤  ¥©âà®  ¢ â®© á¨áâ¥¬¥ ®âáç¥â , £¤¥® ¯®ª®¨âáï. � ¬ âà¨çë© í«¥¬¥â à á¯ ¤  (á¬., ¯à., [11]) ®¡ï§ â¥«ì® ¢®©¤ãâ íªá¯®¥âë e�iEnt;e�iEpt; e�iEet; e�i�0t , ¯®áª®«ìªã ¢¥è¥¥ ¯®«¥ ï¢«ï-¥âáï áâ æ¨® àë¬ ¨ á®®â¢¥âáâ¢ãîé¨¥ íªá¯®¥âë¢ «î¡®¬ á«ãç ¥ ¡ã¤ãâ ¢å®¤¨âì ¢ ¢®«®¢ë¥ äãªæ¨¨ç áâ¨æ [12]. �®á«¥ ¨â¥£à¨à®¢ ¨ï ¯® ¢à¥¬¥¨ íâ¨íªá¯®¥âë ¤ ¤ãâ � -äãªæ¨î ¯® í¥à£¨¨� ��0 �me + 2mn(�na)2 � p23p=2mp � 
H 0�pn=0 �� p23e=2me � 
H 0�en=0 ��0� ; (29)£¤¥ �0 =�+ sn�nb� sp�pb .� «¥¥, ¯à¨à ¢¨¢ ï ã«î  à£ã¬¥â � -äãªæ¨¨¨ ãç¨âë¢ ï, çâ® (p23p=2mp; p23e=2me; �0) > 0 , ¯®«ã-ç ¥¬ á«¥¤ãîé¥¥ ¥à ¢¥áâ¢®:�0 �me +2mn(�na)2 � 4a��p + e2mp�p� �3 ���, ä¨§¨ª ,  áâà®®¬¨ï, ò2



6 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2006. ò2� e2abmp r� � 2aeme p� � e2abme r� > 0; (30)¢ ª®â®à®¬ ¬®¦® ¯à¥¥¡à¥çì á« £ ¥¬ë¬, ¯à®¯®à-æ¨® «ìë¬ a2 , ¢á«¥¤áâ¢¨¥ ¥£® ¬ «®áâ¨. �ç¨âë¢ ïâ ª¦¥, çâ® me=mp � 1 , ¯à¨å®¤¨¬ ª ¢ë¢®¤ã, çâ®¢¥à®ïâ®áâì à á¯ ¤  ¥©âà®  ¡ã¤¥â ®â«¨ç®© ®âã«ï «¨èì ¯à¨ á«¥¤ãîé¥¬ á®®â®è¥¨¨ ¬¥¦¤ã ¯ -à ¬¥âà ¬¨ ¢¥è¥£® ¬ £¨â®£® ¯®«ï a ¨ b :a6 �0 �me2p2�e ��p + e=me�pb : (31)�à®¢¥¤ï   «®£¨çë¥ à ááã¦¤¥¨ï ¤«ï á«ãç ï®¡à â®£® �+ | à á¯ ¤  á¢®¡®¤®£® ¯à®â® , ¯®«ã-ç¨¬, çâ® á®®â®è¥¨¥ ¬¥¦¤ã a ¨ b ¤«ï ãª § ®£®¯à®æ¥áá  ¤®«¦® ¡ëâì á«¥¤ãîé¨¬:a6 �0 +me+2p2�e ��p � e=me+�pb : (32)� § ª«îç¥¨¥  ¢â®àë ¢ëà ¦ îâ ¡« £®¤ à®áâì¯à®ä¥áá®àã �. �. � «¨«®¢ã §  ¯®áâ ®¢ªã § ¤ ç¨¨ àï¤ ¯®«¥§ëå § ¬¥ç ¨©.

�¨â¥à âãà 1. Pauli W. // Rev. Mod. Phys. 1941. 13. P. 203.2. �¥à®¢ �.�., � £à®¢ �.�., �«¨¬¥ª® �.�. // �§¢. ¢ã§®¢.�¨§¨ª . 1968. ò2. C. 50.3. �«¨¬¥ª® �.�., �ã«¨è �.�., �ã¤®¬ïá®¢ �.�. // �§¢. ¢ã-§®¢. �¨§¨ª . 1974. ò10. C. 142.4. � ¢à®¢ �.�. // �§¢. ¢ã§®¢. �¨§¨ª . 1977. ò12. C. 68.5. �¥à®¢ �.�., � £à®¢ �.�. // �¤¥à ï ä¨§¨ª . 1966. 4, ò4.C. 797; ��� ����. 1966. 168. C. 1298.6. �«¨¬¥ª® �.�. // �¤¥à ï ä¨§¨ª . 1978. 27. C. 1677.7. � «¨«®¢ �.�. // �¥®à. ¨ ¬ â¥¬. ä¨§¨ª . 2001. 126, ò3.C. 427.8. �¥à¥áâ¥æª¨© �.�., �¨äè¨æ �.�., �¨â ¥¢áª¨© �.�. �¢ -â®¢ ï í«¥ªâà®¤¨ ¬¨ª . M., 1980.9. �®ª®«®¢ �.�., �¥à®¢ �.�. �¥«ïâ¨¢¨áâáª¨© í«¥ªâà®. �.,1974.10. �p ¤èâ¥© �.�. ¨ �ë¦¨ª �.�. � ¡«¨æë ¨â¥£p «®¢,áã¬¬, pï¤®¢ ¨ ¯p®¨§¢¥¤¥¨©. M., 1963.11. �®ã¤ à§¨ �., � ¬áãà®¢ �.�. // �¥áâ. �®áª. ã-â . �¨§.�áâà®. 2006. ò1. C. 11.12. � ©¡¥à£ �. �¢ â®¢ ï â¥®à¨ï ¯®«ï. �. 1. M., 2003.�®áâã¯¨«  ¢ p¥¤ ªæ¨î02.03.05


