
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2001. ò5 3������������� � �������������� ��������� 539.12.01 � ������ �������� ��������� ������ � �������������� ����� � 1 + 1 �����������. �. �®à®ä¥¥¢, �. �. � «¨«®¢(ª ä¥¤à  ®¡é¥© ä¨§¨ª¨ ¨ ¬®«¥ªã«ïà®© í«¥ªâà®¨ª¨;ª ä¥¤à  â¥®à¥â¨ç¥áª®© ä¨§¨ª¨)E-mail: khalilov@thc.phys.msu.su�§ãç¥® ¢«¨ï¨¥ ¢¥è¥£® á¢¥àåá¨«ì®£® ¬ £¨â®£® ¯®«ï   á¯¥ªâà í¥à£¨© í«¥ªâà®  ¢á¨«ì®¬ ªã«®®¢áª®¬ ¯®«¥ ¨ ¢¥«¨ç¨ã ªà¨â¨ç¥áª®£® § àï¤  ï¤à . �à®¡«¥¬  á¢¥¤¥  ª à¥è¥¨î§ ¤ ç¨ ¢ ®£à ¨ç¥®¬ ªã«®®¢áª®¬ ¯®«¥ ¢ 1 + 1 ¨§¬¥à¥¨ïå. �®ª § ®, çâ® ãà ¢¥¨¥�¨à ª  ¢ 1 + 1 ¨§¬¥à¥¨ïå ¢® ¢¥è¥¬ áª «ïà®¬ ªã«®®¢áª®¬ ¯®«¥ ¨¬¥¥â ¥¢ëà®¦¤¥®¥§ àï¤®¢®-á ¬®á®¯àï¦¥®¥ à¥è¥¨¥ á ã«¥¢®© í¥à£¨¥©, ¢á«¥¤áâ¢¨¥ ç¥£® ¢ ªãã¬ ¬®¤¥«¨ ¤®«¦¥¯à¨®¡à¥â âì ä¥à¬¨®ë© § àï¤ �1=2 .� á¢¥àåá¨«ì®¬ ¬ £¨â®¬ ¯®«¥ B > Bcr ��m2=jej í«¥ªâà® ¢ ¯¥à¯¥¤¨ªã«ïà®© ¯®«î ¯«®á-ª®áâ¨ «®ª «¨§®¢  ¢ ®¡« áâ¨ á «¨¥©ë¬ à §¬¥à®¬¯®àï¤ª  a = p2=jeBj, çâ® ¬¥ìè¥ ª®¬¯â®®¢áª®©¤«¨ë ¢®«ë í«¥ªâà®  [1]. <�ë¬®à ¦¨¢ ¨¥> ¤¢ãåáâ¥¯¥¥© á¢®¡®¤ë ¯®§¢®«ï¥â á¢¥áâ¨ ¥ª®â®àë¥ § ¤ -ç¨ k|d3+1 ª § ¤ ç ¬ k|d1+1 .�ë  ©¤¥¬ â®çë¥ à¥è¥¨ï ¨ á¯¥ªâà í¥à£¨©ãà ¢¥¨ï �¨à ª  ¢® ¢¥è¥¬ ¯®«¥ ªã«®®¢áª®£®â¨¯  U(x) =�q=(jxj+a) ¢ 1+1 ¨§¬¥à¥¨ïå. � å®¦-¤¥¨¥ á¯¥ªâà  í¥à£¨© í«¥ªâà®  ¢® ¢¥è¥¬ ¯®«¥,®¯¨áë¢ ¥¬®¬ ¢¥ªâ®àë¬ ¯®â¥æ¨ «®¬A0(x; a) =� Ze0jxj+ a; A1(x; a) = 0; a > 0; (1)íª¢¨¢ «¥â® à¥è¥¨î § ¤ ç¨ ® à®¦¤¥¨¨ í«¥ª-âà®-¯®§¨âà®ëå ¯ à ¨§ ¢ ªãã¬  ªã«®®¢áª¨¬ ¯®-«¥¬ (á¬. [2{4]) ¢ á¢¥àåá¨«ì®¬ ¬ £¨â®¬ ¯®«¥ ¢���3+1 (¢ à ¬ª å k|d3+1 íâ  § ¤ ç  ¡ë«  à¥è¥ �.�. �¥à®¢ë¬ [1]�) ). �á«¨ ¤¨à ª®¢áª ï ç áâ¨-æ  ¢§ ¨¬®¤¥©áâ¢ã¥â á ¢¥è¨¬ áª «ïàë¬ ¯®«¥¬U(x) = �q=jxj ¢ 1 + 1 ¨§¬¥à¥¨ïå, â® ¢ ¬®¤¥«¨áãé¥áâ¢ãîâ ä¥à¬¨®ë¥ á®áâ®ï¨ï á ã«¥¢®© í¥à-£¨¥© [5] ¨ ¯®«ãæ¥«ë¬ ä¥à¬¨®ë¬ ç¨á«®¬ �1=2 .�¥®à¥â¨ç¥áª¨ íâ® ï¢«¥¨¥ ¢¯¥à¢ë¥ ¡ë«® ®¡ àã¦¥®¢ á¨¬¬¥âà¨ç®© ®â®á¨â¥«ì® ®¯¥à æ¨¨ § àï¤®¢®£®á®¯àï¦¥¨ï ª¢ â®¢®© â¥®à¨¨ à §¬¥à®áâ¨ 1 + 1 ,ª®â®à ï ®¯¨áë¢ ¥â ¡¥§¬ áá®¢®¥ ¤¨à ª®¢áª®¥ ¯®«¥,¢§ ¨¬®¤¥©áâ¢ãîé¥¥ á ¢¥è¨¬ â®¯®«®£¨ç¥áª¨¬ á®-«¨â®ë¬ ¯®«¥¬ (<ª¨ª®¬>) [6].�) �.�. �¥à®¢ ¢¥á à¥è îé¨© ¢ª« ¤ ¢ à §¢¨â¨¥ ¬¥â®¤ â®çëå à¥è¥¨© ãà ¢¥¨© à¥«ïâ¨¢¨áâáª®© ª¢ â®¢®© ¬¥å ¨ª¨ ¢®¢¥è¨å ¯®«ïå, çâ® ¯®§¢®«¨«®  ¤¥ª¢ â® ¨â¥à¯à¥â¨à®¢ âì æ¥«ë©àï¤ ®¢ëå ï¢«¥¨© ª¢ â®¢®© ¬¥å ¨ª¨.

� k|d3+1 § ¤ ç  ¤«ï á¯¥ªâà  í¥à£¨© í«¥ª-âà®  ¢ ªã«®®¢áª®¬ ¯®«¥ ï¤à  á Ze2 > 1 ¨¬¥¥âä¨§¨ç¥áª¨© á¬ëá«, â®«ìª® ¥á«¨ ï¤à®, á®§¤ îé¥¥ªã«®®¢áª¨© ¯®â¥æ¨ «, ¥ â®ç¥ç®¥ [2], â. ¥. à á-á¬ âà¨¢ ¥âáï ¯®â¥æ¨ «, ®¡à¥§ ë©   à ááâ®ï-¨¨ R . � â ª®¬ ¯®â¥æ¨ «¥ á à®áâ®¬ Z ¢ ®¡« áâ¨Z > 137 ãà®¢¨ í¥à£¨¨ í«¥ªâà®  áâ ®¢ïâáï ®â-à¨æ â¥«ìë¬¨ ¨ ®¯ãáª îâáï ¤® £à ¨æë ¨¦¥£®ª®â¨ãã¬  �m . � ¯®«¥ â®ç¥ç®£® ï¤à  ¨ á¢¥àå-á¨«ì®¬ ¬ £¨â®¬ ¯®«¥ ¯®â¥æ¨ « ï¤à  ®¡à¥§ ¥âáï¢  ¯à ¢«¥¨¨ ¬ £¨â®£® ¯®«ï   à ááâ®ï¨ïå � aá a =p2=jeBj , çâ® á ãç¥â®¬ § ¬¥ç ¨ï ® ¢ë¬®à -¦¨¢ ¨¨ áâ¥¯¥¥© á¢®¡®¤ë í«¥ªâà®  ¨ ¯®§¢®«ï¥âá¢¥áâ¨ § ¤ çã ® ¤¢¨¦¥¨¨ í«¥ªâà®  ¢® ¢¥è¨å¬ £¨â®¬ ¨ ªã«®®¢áª®¬ ¯®«ïå ¢ 3+1 ¨§¬¥à¥¨ïåª § ¤ ç¥ ®¡ í«¥ªâà®¥ ¢ ¯®«¥ (1) ¢ 1+1 ¨§¬¥à¥¨ïå.� 1+1 ¨§¬¥à¥¨ïå ¨¬¥îâáï â®«ìª® ¤¢¥  -¬ âà¨-æë �¨à ª . �à¨ à¥è¥¨¨ ãà ¢¥¨ï �¨à ª  ¢ ¯®«¥,®¯¨áë¢ ¥¬®¬ ¢¥ªâ®àë¬ ¯®â¥æ¨ «®¬ (1), ã¤®¡®¨á¯®«ì§®¢ âì ¯à¥¤áâ ¢«¥¨¥0 = �3; 1 = i�1 (2)(íª¢¨¢ «¥â® ¤«ï ¬ âà¨æ � , �1 : � = �3 ,�1 = ��2 ). � ¬¨«ìâ®¨  ãà ¢¥¨ï �¨à ª  ¢ ¯®«¥(1) (¬ £¨â®¥ ¯®«¥ ¢ 3 + 1 ¨§¬¥à¥¨ïå  ¯à ¢«¥®¯® x) ¨¬¥¥â ¢¨¤HD(Z) = �1P1+�m+eA0 � i�2@x+�3m+eA0: (3)�¥è¥¨¥ ãà ¢¥¨ï �¨à ª  á £ ¬¨«ìâ®¨ ®¬ (3)¢® ¢¥è¥¬ ¯®«¥ (1) ¨é¥¬ ¢ ¢¨¤¥	(t; x) = exp(�iEt)	(x); (4)�â  ¨ á«¥¤ãîé¨¥ ¤¢¥ áâ âì¨ (�.�. �¥à®¢áª®£®, �.�. � ¯ ¥¢  ¨ �.�. �âã¤¥¨ª¨ ) ¯®á¢ïé îâáï ¯ ¬ïâ¨ ¯à®ä¥áá®à �.�. �¥à®¢  ¢ á¢ï§¨ á 80-«¥â¨¥¬ á® ¤ï ¥£® à®¦¤¥¨ï (11 ®ï¡àï 1921 £.).2 ���, ä¨§¨ª ,  áâà®®¬¨ï, ò5



4 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2001. ò5¯à¨ç¥¬ 	(x) = � 1(x) 2(x)� (5)| ¤¢ãåª®¬¯®¥â ï äãªæ¨ï (á¯¨®à).� à¥§ã«ìâ â¥ ¯à¨å®¤¨¬ ª á«¥¤ãîé¥© á¨áâ¥¬¥ãà ¢¥¨©:d 1dx ��E +m+ Z�jxj+ a� 2 = 0;d 2dx +�E �m+ Z�jxj+ a� 1 = 0: (6)�¥è¥¨ï ¨é¥¬ ®â¤¥«ì® ¢ ®¡« áâïå x > 0 ¨ x < 0 .�¢¥¤¥¬ ®¡®§ ç¥¨ï b+ = pm+E , b� == pm�E , � = b+b� � pm2 �E2 ¨ ¯¥à¥©¤¥¬ ª¯¥à¥¬¥®© z = 2�(jxj+ a) . �¥è¥¨¥ á¨áâ¥¬ë (6) ¢®¡« áâ¨ x > 0 , ã¡ë¢ îé¨¥ ¯à¨ x!1 , ¢ëà ¦ îâáïç¥à¥§ äãªæ¨¨ �¨ââ¥ª¥à  [7]W��1=2;i�(z)=pz;W�+1=2;i�(z)=pzá � =EZ�=�; �= Z� : 1 = (AW��1=2;i�(z) +BW�+1=2;i�(z))=b�pz; 2 = �(AW��1=2;i�(z)�BW�+1=2;i�(z))=b+pz; (7)  á¢ï§ì ¬¥¦¤ã ¯®áâ®ïë¬¨ A ¨ B ®¯à¥¤¥«ï¥âáïá®®â®è¥¨¥¬ A� = BZ�m . �®«®¢ë¥ äãªæ¨¨ ¢®¡« áâ¨ �1 < x < 0 ¬®¦® ¯®«ãç¨âì   «®£¨ç-®. �¥è¥¨ï ¬®¦® ª« áá¨ä¨æ¨à®¢ âì ¯® ç¥â®áâ¨:1) ç¥âë¥  1 , ¥ç¥âë¥  2 ; 2) ç¥âë¥  2 , ¥ç¥â-ë¥  1 .�à ¢¥¨ï ¤«ï ®¯à¥¤¥«¥¨ï á¯¥ªâà  í¥à£¨© ä¥à-¬¨®  ¢ ¯®«¥ (1), ®ç¥¢¨¤®, ¬®¦® ¯®«ãç¨âì ¨§ ãá«®-¢¨©  2(0) = 0 ¤«ï á«ãç ï 1 ¨  1(0) = 0 ¤«ï á«ãç ï 2.�à áæ¥¤¥â®¥ ãà ¢¥¨¥, ¥ï¢® ®¯à¥¤¥«ïîé¥¥á¯¥ªâà í¥à£¨© ä¥à¬¨®  á ãç¥â®¬ ª®¥çëå à §¬¥-à®¢ ï¤à , ¨¬¥¥â ¢¨¤� ln(2�a) + arg�(�� + i�)� (1=2) arctg(�=�)�� arg �(2i�) = �(n� 1=2); (8)£¤¥ n | æ¥«®¥ ç¨á«®, ã¬¥àãîé¥¥ ãà®¢¨ í¥à£¨¨.�¨§è¥¬ã ãà®¢î í¥à£¨¨ á®®â¢¥âáâ¢ã¥â § ç¥¨¥n = 0 . �à¨â¨ç¥áª¨© § àï¤ áãé¥áâ¢¥® § ¢¨á¨â ®â¯ à ¬¥âà  a . � ª, à¥è¨¢ ãà ¢¥¨¥ (8) ç¨á«¥®¤«ï am = 0:1 (B � 102Bcr ), ¬ë ¯®«ãç¨«¨ Zcr � 93 .C ã¬¥ìè¥¨¥¬ a (â. ¥. á ã¢¥«¨ç¥¨¥¬ B ) Zcr â ª¦¥ã¬¥ìè ¥âáï, ®¤ ª® ¬¨¨¬ «ì®¥ § ç¥¨¥ ¯ à -¬¥âà  a , à §ã¬¥¥âáï, ®£à ¨ç¥® ¢¥«¨ç¨®© à ¤¨ãá ï¤p . �®áâ®ï¨¥ í«¥ªâp®  á E = �m ï¢«ï¥âáïá¢ï§ ë¬, â. ¥. í«¥ªâp®   £p ¨æ¥ ¨¦¥£® ª®-â¨ãã¬  ®áâ ¥âáï «®ª «¨§®¢ ë¬ ¢ ¯à®áâà áâ¢¥.�¯¥ªâàë í¥à£¨© ä¥à¬¨®®¢ ¨  â¨ä¥à¬¨®®¢®ª §ë¢ îâáï á¨¬¬¥âà¨çë¬¨, ¥á«¨ ¬ áá¨¢ë¥ ä¥à-¬¨®ë ¢§ ¨¬®¤¥©áâ¢ãîâ á ¢¥è¨¬ áª «ïàë¬ ¯®-

«¥¬ ªã«®®¢áª®£® â¨¯  U(x) = �q=(jxj+ a) . �¤¥áì¯ à ¬¥âà a , å®âï ¨ ï¢«ï¥âáï ¯ à ¬¥âà®¬ ®¡à¥§ ¨ï,® ¥ ¨¬¥¥â á¬ëá«  <¬ £¨â®© ¤«¨ë>. �à ¢¥¨¥�¨à ª  ¢ â ª®¬ ¯®«¥ ¬®¦® ¯®«ãç¨âì ¨§ á¨áâ¥¬ë(6), ¥á«¨ ¨§¬¥¨âì § ª ¯¥à¥¤ ¯®á«¥¤¨¬ ç«¥®¬¢â®à®£® ãà ¢¥¨ï ¨ § ¬¥¨âì Z�   q , ®¤ ª®«ãçè¥ ¨á¯®«ì§®¢ âì ¯à¥¤áâ ¢«¥¨¥0 = � = �1; 1 = i�3; �1 = �2: (9)� íâ®¬ ¯à¥¤áâ ¢«¥¨¨ áâ æ¨® à®¥ ãà ¢¥¨¥ �¨-à ª  ¢® ¢¥è¥¬ áª «ïà®¬ ¯®«¥ U(x) ¯à¨¢®¤¨âáïª ¢¨¤ã d 1dx +�m� qjxj+ a� 1 = E 2;�d 2dx +�m� qjxj+ a� 2 = E 1: (10)�à ¢¥¨ï (10) ¯à¨¢®¤ïâáï ª ¯ à¥ ®¤®¬¥àëåãà ¢¥¨© �àñ¤¨£¥à  ¤«ï äãªæ¨©  1 ¨  2 :d2 1dz2 +��14 + qm�z + q(1� q)z2 � 1 = 0;d2 2dz2 +��14 + qm�z � q(1+ q)z2 � 2 = 0: (11)�¤¥áì z = 2�(jxj+ a) .�¥è¥¨ï (11) ¢ ®¡« áâ¨ x > 0 : 1(x) =AWg;q�1=2(z);  2(x) =BWg;q+1=2(z) (12)á g = qm=� . �¢ï§ì ¬¥¦¤ã ¯®áâ®ïë¬¨ A ¨ B ©¤¥¬, ¯®¤áâ ¢«ïï (12) ¢ (10): A(m � �) = BE .�®«®¢ë¥ äãªæ¨¨ ¢ ®¡« áâ¨ �1 < x < 0 ¥âàã¤®¯®áâà®¨âì, § ¬¥â¨¢, çâ® ãà ¢¥¨ï (10) ¯¥à¥å®-¤ïâ ¤àã£ ¢ ¤àã£  ¯à¨ ¯à¥®¡à §®¢ ¨ïå: x ! �x , 1(x) !  2(�x) ,  2(x) ! � 1(�x) , E ! �E¨«¨ x! �x ,  1(x)! � 2(�x) ,  2(x)!  1(�x) ,E!�E .�â¥à¥á ¯à¥¤áâ ¢«ï¥â á«ãç © a = 0 . �à ¢¥¨ï¤«ï ®¯à¥¤¥«¥¨ï á¯¥ªâà  í¥à£¨© ä¥à¬¨®  ¬®¦®¯®«ãç¨âì ¨§ ãá«®¢¨©  2(0) = 0 ¨«¨  1(0) = 0 , çâ® ¢¯à¥¤¥«¥ a! 0 ¯à¨¢®¤¨â ª ãà ¢¥¨îq � qm� =�n; n= 0; 1; 2; : : : : (13)�¨áªà¥âë© á¯¥ªâà í¥à£¨© ä¥à¬¨®  ¢® ¢¥è¥¬áª «ïà®¬ ¯®«¥ U(x) = �q=jxj ¨¬¥¥â ¢¨¤E2n =m2 �1� q2(q + n)2��m2 2qn+ n2(q + n)2 ; (14)  á®®â¢¥âáâ¢ãîé¥¥ à¥è¥¨¥ ï¢«ï¥âáï ¨§®«¨à®¢ -ë¬. �¥à£¨ï ®á®¢®£® ãà®¢ï (n= 0) à ¢  ã«îª ª ¤«ï ç áâ¨æë, â ª ¨ ¤«ï  â¨ç áâ¨æë.



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2001. ò5 5�«ï à¥è¥¨ï á ã«¥¢®© í¥à£¨¥© ª®íää¨æ¨¥âB = 0 ¨ äãªæ¨ï (5) ¯à¨¨¬ ¥â ¢¨¤ (¯à¨ ¯®«®¦¨-â¥«ìëå x):	0(x) =Wq;q�1=2(2mx)�10� : (15)�¥è¥¨¥ (15) ®¯¨áë¢ ¥â ¨§®«¨à®¢ ®¥ § àï¤®¢®-á -¬®á®¯àï¦¥®¥ á®áâ®ï¨¥. �¥©áâ¢¨â¥«ì®, ¢ (1+1)¨§¬¥à¥¨ïå ¯à¨ ¯à¥¤áâ ¢«¥¨¨ (9) ¢ ª ç¥áâ¢¥ ¬ â-à¨æë § àï¤®¢®£® á®¯àï¦¥¨ï (¢ ®¡« áâ¨ x > 0)¬®¦® ¨á¯®«ì§®¢ âì C = �3 . � ç áâ®áâ¨, ¤«ïà¥è¥¨ï á ã«¥¢®© í¥à£¨¥© (15) «¥£ª® ¯à®¢¥à¨âì,çâ® �3	0 = 	0 .�â®à¨ç®-ª¢ â®¢ ®¥ ä¥à¬¨®®¥ ¯®«¥ ã¤®¡®®å à ªâ¥à¨§®¢ âì ä¥à¬¨®ë¬ § àï¤®¬. �«ï ®¯à¥-¤¥«¥¨ï ®¯¥à â®à  ä¥à¬¨®®£® § àï¤  Q ¢¢®¤¨â-áï ãà®¢¥ì �¥à¬¨ EF , à §¤¥«ïîé¨© § ïâë¥ ¨¥§ ïâë¥ ä¥à¬¨®ë¥ á®áâ®ï¨ï (ãà®¢¨, ®â®áï-é¨¥áï ª ®âà¨æ â¥«ìë¬ í¥à£¨ï¬, ¯à¥¤¯®« £ îâáï§ ¯®«¥ë¬¨), ¨ ¯à®¢®¤¨âáï à §«®¦¥¨¥ ®¯¥à -â®à®¢ ª¢ â®¢ ®£® ¯®«ï �¨à ª  ¯® ®¯¥à â®à ¬à®¦¤¥¨ï ¨ ã¨çâ®¦¥¨ï ¢ áå¥¬¥ ¢â®à¨ç®£® ª¢ -â®¢ ¨ï.�á«¨ ãà®¢¥ì í¥à£¨¨ á n = 0 ¯à¨ Z < Zcr § ¯®«-¥, â® ãà®¢¥ì �¥à¬¨ EF «¥¦¨â ¢ëè¥ ®á®¢®£®í«¥ªâà®®£® ãà®¢ï. � áª« ¤ë¢ ï ®¯¥à â®à ¯®«ï�¨à ª  ¯® ®¯¥à â®à ¬ à®¦¤¥¨ï ¨ ã¨çâ®¦¥¨ï á¨á¯®«ì§®¢ ¨¥¬ ¯®«®£®  ¡®à  à¥è¥¨© ãà ¢¥¨ï�¨à ª  (3) á Z = Zcr , ¯®«ãç ¥¬	̂(t; x) = XE+n>0 an	n(x) exp(�iE+n t) ++ b+0 	�m(x) exp(imt) ++ XE�n <�m b+n	n(x) exp(�iE�n t): (16)�¤¥áì ç¥à¥§ 	�m(x) ®¡®§ ç¥  äãªæ¨ï á¢ï§ -®£® á®áâ®ï¨ï í«¥ªâà®  á í¥à£¨¥© E = �m ¯à¨

Z = Zcr . � ¬¥â¨¬, çâ® ¯¥à¢ ï áã¬¬  ¥ á®¤¥à¦¨â®¯¥à â®à  a0 .�ç¨âë¢ ï ®àâ®®à¬¨à®¢ ®áâì à¥è¥¨© ãà ¢¥-¨ï �¨à ª  (3), ¥âàã¤® ¯à¨¢¥áâ¨ ®¯¥à â®à <§ àï-¤ > ¯®«ï ä¥à¬¨®®¢ Q = (1=2) R [	y(t; x);	(t; x)]dxª ¢¨¤ã Q= 1+ Pn6=0(a+n an � b+n bn) . � ªãã¬®¥ á®áâ®-ï¨¥ k|d1+1 , ®¯à¥¤¥«ï¥¬®¥ ª ª anj0i = bnj0i = 0 ,®ç¥¢¨¤®, ®¡« ¤ ¥â ä¥à¬¨®ë¬ § àï¤®¬ (ç¨á«®¬) 1ª ª ¯à¨ Z < Zcr , â ª ¨ ¯à¨ Z > Zcr .�à¨ à §«®¦¥¨¨ ®¯¥à â®à®¢ ª¢ â®¢ ®£® ¯®«ï�¨à ª  	̂(t; x) ¯® ®¯¥à â®à ¬ à®¦¤¥¨ï ¨ ã¨çâ®-¦¥¨ï ¢ § ¤ ç¥ ¢® ¢¥è¥¬ áª «ïà®¬ ¯®«¥ á«¥¤ã¥âãç¥áâì á¨¬¬¥âà¨ç®áâì á¯¥ªâà  í¥à£¨© ¤«ï ç áâ¨æ¨  â¨ç áâ¨æ ¨  «¨ç¨¥ ¨§®«¨à®¢ ®£® § àï¤®-¢®-á ¬®á®¯àï¦¥®£® á®áâ®ï¨ï á ã«¥¢®© í¥à£¨¥©.�®£¤  ¥âàã¤® ¯®ª § âì, çâ® ¢ ªãã¬®¥ á®áâ®ï¨¥íâ®© ¬®¤¥«¨ ®¡« ¤ ¥â ä¥à¬¨®ë¬ § àï¤®¬ Q = 1=2¨«¨ �1=2 ¢ § ¢¨á¨¬®áâ¨ ®â â®£®, § ïâ® ¨«¨ ¥§ ïâ® á®áâ®ï¨¥ á E =m ¯à¨ q = 0 . �à¨ ¯¥à¥å®¤¥®â q = 0 ª q 6= 0 ¢ ªãã¬ ¬®¤¥«¨ ¯à¨®¡à¥â ¥â § àï¤Q= �1=2 , ¥á«¨ ãà®¢¥ì í¥à£¨¨ á E =m ¯à¨ q = 0¥ ¡ë« § ¯®«¥, ¨ Q = 1=2 , ¥á«¨ íâ®â ãà®¢¥ì§ ¯®«¥ [5].�¨â¥à âãà 1. �¥à®¢ �.�., � «¨«®¢ �.�. // ����. 1981. 57. �. 654.2. Pomeranchuk I., Smorodinsky Ya. // J. Phys. USSR. 1945.9. P. 97.3. �¥àèâ¥© �.�., �¥«ì¤®¢¨ç �.�. // ����. 1969. 57. �. 654.4. �¥«ì¤®¢¨ç �.�., �®¯®¢ �.�. // ���. 1971. 105. �. 403.5. Ho C.L., Khalilov V.R. // Phys. Rev. 2000. D63. P. 027701.6. Jackiw R., Rebbi C. // Phys. Rev. 1976. D13. P. 3398.7. �à ¤èâ¥© �.�., �ë¦¨ª �.�. � ¡«¨æë ¨â¥£à «®¢, áã¬¬,àï¤®¢ ¨ ¯à®¨§¢¥¤¥¨©. M.: �����, 1963.�®áâã¯¨«  ¢ p¥¤ ªæ¨î05.03.01��� 538.3 ����� ������������ �������������. �. �¥à®¢áª¨©, �. �. � ¯ ¥¢(ª ä¥¤p  ¬ â¥¬ â¨ª¨)E-mail: ternov@hotmail.com� §¢¨¢ ¥âáï â¥®p¨ï ¨¤ãæ¨p®¢ ®£® ¨§«ãç¥¨ï, ®á®¢ë ª®â®p®© ¡ë«¨ § «®¦¥ë ¢ p ¡®â å�.�. �¥p®¢ . �®áâp®¥®   «¨â¨ç¥áª®¥ p¥è¥¨¥ § ¤ ç¨ ® ¢ëã¦¤¥®¬ ¨§«ãç¥¨¨  á ¬¡«ï§ pï¦¥ëå ç áâ¨æ, ¢§ ¨¬®¤¥©áâ¢ãîé¨å á ¯¥p¥¬¥ë¬¨ í«¥ªâp®¬ £¨âë¬¨ ¯®«ï¬¨, ª®â®pë¥«®ª «¨§®¢ ë ¢ ®¡« áâ¨, ¯p¥¤áâ ¢«ïîé¥© á®¡®© ¬®¤¥«ì ®âªpëâ®£® p¥§® â®p .�®§¬®¦®áâì à¥ «¨§ æ¨¨ £¥¥à â®à®¢ ¨¤ãæ¨-à®¢ ®£® á¨åà®âà®®£® ¨§«ãç¥¨ï í«¥ªâà®®¢,¤¢¨¦ãé¨åáï ¢ ¬ ªà®áª®¯¨ç¥áª¨å í«¥ªâà®¬ £¨â-ëå ¯®«ïå (®¨ ¯®«ãç¨«¨  §¢ ¨¥ « §¥à®¢   á¢®¡®¤ëå í«¥ªâà® å), ¢¯¥à¢ë¥ ¡ë«  ¤®ª §  �.�. �¥à®¢ë¬   ®á®¢¥ ª¢ â®¢®© â¥®à¨¨ á¨-åà®âà®®£® ¨§«ãç¥¨ï [1].�¤ ª® íää¥ªâ ¨¤ãæ¨à®¢ ®£® ¨§«ãç¥¨ï ¯®3 ���, ä¨§¨ª ,  áâà®®¬¨ï, ò5


