
6 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2004. ò1� ª«îç¥¨¥�  áâ®ïé¥© à ¡®â¥ ¡ë«¨ ¢¢¥¤¥ë ®¯¥à â®àëª®®à¤¨ âë ¨ ¨¬¯ã«ìá , ¯à¨£®¤ë¥ ¤«ï ª¢ â®¢ ¨ï¢ ®ªà¥áâ®áâ¨ ª« áá¨ç¥áª®£® ¯®«ï, ¥âà¨¢¨ «ì®§ ¢¨áïé¥£® ®â ¢à¥¬¥¨. � á«¥¤ãîé¥© à ¡®â¥ á ¯®-¬®éìî £àã¯¯®¢ëå ¯¥à¥¬¥ëå �®£®«î¡®¢  ¡ã¤¥â¯®áâà®¥  â¥®à¨ï ¢®§¬ãé¥¨© ¨ ¤ ® ¯®«®áâìîà¥«ïâ¨¢¨áâáª¨ ¨¢ à¨ â®¥ ®¯¨á ¨¥ (3 + 1)-¬¥à-®© �ã ª à¥-¨¢ à¨ â®© ª¢ â®¢®© á¨áâ¥¬ë á¥ã«¥¢®© ª« áá¨ç¥áª®© ª®¬¯®¥â®©.� ¡®â  ¢ë¯®«¥  ¯à¨ ¯®¤¤¥à¦ª¥ £à â®¢ �à¥§¨-¤¥â  �®áá¨¨ ��-1450.2003.2 ¨ ��-1685.2003.2 ¨£à â®¢  ãç®© ¯à®£à ¬¬ë <�¨¢¥àá¨â¥âë �®áá¨¨>��.02.03.002 ¨ ��.02.03.028.�¨â¥à âãà 1. �®£®«î¡®¢ �.�. // �ªà. ¬ â¥¬. ¦ãà. 1950. 2. ò 2. �. 3;�§¡à. âà. �¨¥¢, 1970. 2. �. 499.2. �®«®¤®¢¨ª®¢  �.�., � ¢å¥«¨¤§¥ �.�., �àãáâ «¥¢ �.�. //���. 1972. 10. �. 162; 11. �. 317; 1973. 12. �. 164.

3. Khrustalev O.A., Razumov A.V., Taranov A.Yu. // Nucl.Phys. B. 1980. 172. P. 44.4. Branco G.C., Sakita B., Senjanovic P. // Phys. Rev. D. 1974.10. P. 2573.5. Callan C.G., Gross D.J. // Nucl. Phys. B. 1975. 93. P. 29.6. Christ N.H., Lee T.D. // Phys. Rev. D. 1975. 12. P. 1606.7. Greutz M. // Phys. Rev. D. 1975. 12. P. 3126.8. Tomboulis E. // Phys. Rev. D. 1975. 12. P. 1678.9. �ãà£ ï �.�. // ���. 1980. 45. �. 46; 1983. 57. �. 392.10. �àãáâ «¥¢ �.�., �¨ç¨ª¨  �.�. // ���. 1997. 111. �. 242;�. 413.11. �¯¨à¨  �.�., �àãáâ «¥¢ �.�., �¨ç¨ª¨  �.�. // ���.2000. 122. �. 417.12. �¨¬®ä¥¥¢áª ï �.�., �àãáâ «¥¢ �.�., �¨ç¨ª¨  �.�. //�¥áâ. �®áª. ã-â . �¨§. �áâà®. 2003. ò4. C. 3; ò5.C. 3; ò6. C. 11 (Moscow University Phys. Bull. 2003. N 4.P. 1; N 5. P. 1; N 6).13. �¨¬®ä¥¥¢áª ï �.�. // ���. 1983. 54. �. 464.�®áâã¯¨«  ¢ p¥¤ ªæ¨î21.04.03��� 539.12.01 ��������� ������ � ������������� ������������������, ����������� ����������� ������.�. �ãª®¢áª¨©, �.�. �ª®¡¥¥¢(ª ä¥¤à  â¥®à¥â¨ç¥áª®© ä¨§¨ª¨)E-mail: th180@phys.msu.su�§ãç ¥âáï ¢«¨ï¨¥, ®ª §ë¢ ¥¬®¥ æ¥âà «ìë¬¨ ¢¨åàï¬¨   á¯¥ªâà á®¡áâ¢¥ëå § ç¥¨©®¯¥à â®à  �¨à ª . � íâ®© æ¥«ìî  å®¤ïâáï ã«¥¢ë¥ ä¥à¬¨®ë¥ ¬®¤ë ¢ ¯®«¥ ¢¨åà¥©. �«ï ¥ª®-â®à®© ¯à®¨§¢®«ì®© ª®ä¨£ãà æ¨¨ ¢¨åà¥© ¢ ¯®¤¯à®áâà áâ¢¥ «¨¥©ëå ª®¬¡¨ æ¨© ã«¥¢ëå¬®¤ ¨¤¨¢¨¤ã «ìëå ®¡ê¥ªâ®¢ áâà®¨âáï ¯à¥¤áâ ¢«¥¨¥ ®¯¥à â®à  �¨à ª . �¥¬®áâà¨àã¥âáïáã¯¥àá¨¬¬¥âà¨ï ãà ¢¥¨ï �¨à ª  ¢ â ª¨å ¯®«¥¢ëå ª®ä¨£ãà æ¨ïå.1. �äà ªà áë© á¥ªâ®à ä¨§¨ª¨ á¨«ìëå ¢§ ¨-¬®¤¥©áâ¢¨© å à ªâ¥à¨§ã¥âáï  «¨ç¨¥¬ â ª¨å ¥¯¥à-âãà¡ â¨¢ëå ï¢«¥¨©, ª ª ª®ä ©¬¥â ¨  àãè¥-¨¥ ª¨à «ì®© á¨¬¬¥âà¨¨ (���) [1, 2]. �«ï â®£®çâ®¡ë ¯®ïâì ¨å ¬¥å ¨§¬, ¥®¡å®¤¨¬® ¢ë¤¥«¨âì®â¢¥âáâ¢¥ë¥ §  ¨å ¯®ï¢«¥¨¥ áâ¥¯¥¨ á¢®¡®¤ëâ¥®à¨¨. � ¯®á«¥¤¥¥ ¢à¥¬ï ®¡áã¦¤ «¨áì à §«¨çë¥â®¯®«®£¨ç¥áª¨ ¥âà¨¢¨ «ìë¥ ª®ä¨£ãà æ¨¨ ª «¨¡-à®¢®çëå ¯®«¥© á ä¥à¬¨®ë¬¨ ã«¥¢ë¬¨ ¬®¤ ¬¨,¨¬¥îé¨¥ ®â®è¥¨¥ ª ¥¯¥àâãà¡ â¨¢ë¬ ï¢«¥¨ï¬���, â ª¨¬ ª ª ª®ä ©¬¥â ¨ ��� (á¬.,  ¯à.,[3{9]). ��� ãá¯¥è® ®¯¨áë¢ ¥âáï ¢ â¥à¬¨ å ¨-áâ â®ëå íää¥ªâ®¢ [10, 11], ¢ â® ¢à¥¬ï ª ª ª®-ä ©¬¥â ®ª §ë¢ ¥âáï ¥¢®§¬®¦® ®¡êïá¨âì ¯®-áà¥¤áâ¢®¬ ¨áâ â®®¢ [12]. �¥å ¨§¬ ª®ä ©¬¥-â  ¬®¦® ®¡®á®¢ âì á ¯®¬®éìî â ª¨å áâ¥¯¥¥©á¢®¡®¤ë, ª ª  ¡¥«¥¢ë ¬ £¨âë¥ ¬®®¯®«¨ [13] ¨«¨æ¥âà «ìë¥ ¢¨åà¨ [14{16]. �¢¨¤¥â¥«ìáâ¢  ¢ ¯®«ì§ãâ®£®, çâ® ª®ä ©¬¥â ¢ë§ë¢ ¥âáï æ¥âà «ìë¬¨

¢¨åàï¬¨, ¯®«ãç¥ë ¢ ¯®á«¥¤¨¥ £®¤ë ¢ à¥§ã«ìâ â¥ç¨á«¥ëå íªá¯¥à¨¬¥â®¢   à¥è¥âª¥ á ¨á¯®«ì§®-¢ ¨¥¬ â ª  §ë¢ ¥¬®© ¬ ªá¨¬ «ì®© æ¥âà «ì®©ª «¨¡à®¢ª¨ [16]. � â® ¦¥ ¢à¥¬ï ¢ ¢ëç¨á«¥¨ïå  à¥è¥âª¥ ¯®ª § ®, çâ® ¥á«¨  á ¬¡«ì ¥ á®¤¥à¦¨â¢¨åà¥©, ��� â ª¦¥ ¨áç¥§ ¥â ¨ ¢á¥ ª®ä¨£ãà æ¨¨¯à¨ ¤«¥¦ â ª âà¨¢¨ «ì®¬ã â®¯®«®£¨ç¥áª®¬ã á¥ª-â®àã [17]. �®áª®«ìªã, ª ª ¢¨¤®, à®«ì æ¥âà «ìëå¢¨åà¥© ¢ ä®à¬¨à®¢ ¨¨ ¥¯¥àâãà¡ â¨¢ëå ï¢«¥¨©¢ â¥®à¨¨ ¥ ¡¥«¥¢ëå ª «¨¡à®¢®çëå ¯®«¥© ¢ ¨ä-à ªà á®© ®¡« áâ¨ ®ª §ë¢ ¥âáï ¢¥áì¬  áãé¥áâ¢¥-®©, ¯à¥¤áâ ¢«ï¥â ¨â¥à¥á ¡®«¥¥ £«ã¡®ª®¥ ¨§ãç¥¨¥ª ª ¤¨ ¬¨ª¨ æ¥âà «ìëå ¢¨åà¥©, â ª ¨ ¯®¢¥¤¥-¨ï ä¥à¬¨®®¢ (ª¢ àª®¢),  å®¤ïé¨åáï ¢ á¨áâ¥¬¥á æ¥âà «ìë¬¨ ¢¨åàï¬¨. � ¬¥â¨¬, çâ® ®¯¨á ¨¥¢®§¨ª®¢¥¨ï ¨ ¤¨ ¬¨ª¨ æ¥âà «ìëå ¢¨åà¥©¯à¥¤áâ ¢«ï¥â á®¡®© ¤®¢®«ì® á«®¦ãî ¯à®¡«¥¬ã.� áá¬®âà¥¨¥ ¨å ¢ à ¬ª å â¥®à¨¨ ¯®«ï  ç «®áì ¥é¥¢ 1978 £. [14]. � ¯®¬¨¬ â ª¦¥ ¨¤¥î <á¯ £¥ââ¨ ¢ -



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2004. ò1 7ªãã¬ > [18, 19], ª®â®à ï ¢ ¯®á«¥¤¥¥ ¢à¥¬ï ¯®«ãç¨« á¢®¥ ®¢®¥ à §¢¨â¨¥ ¢ à ¬ª å â¥®à¨¨ ç¥âëà¥å¬¥àëå¯®¢¥àå®áâ¥© ¨ áâàã [20, 21]. �¥áì¬  ¯à®¤ãªâ¨¢ë¬®ª § «®áì à §¢¨â¨¥ ª®â¨ã «ì®£® ¬¥â®¤  ®¯¨á ¨ïæ¥âà «ìëå ¢¨åà¥©, ¯à¥¤¯à¨ïâ®¥ ¢ à ¡®â å [3, 22]¨ § â¥¬ à §¢¨â®¥ ¢ àï¤¥ ¯®á«¥¤ãîé¨å à ¡®â (á¬., ¯à., [4, 5, 23{27]). �  áâ®ïé¥© à ¡®â¥ á æ¥«ìî¯®áâà®¥¨ï ¢®§¬®¦®£® ¬¥å ¨§¬  ���, ¯à®¤®«¦ ï  «¨§,  ç âë© ¢ à ¡®â¥ [5], ¨ ¨á¯®«ì§ãï ª®â¨ã- «ì®¥ ®¯¨á ¨¥ ¢¨åà¥©, ¤ ®¥ ¢ áâ âì¥ [3], ¨§ãç -¥âáï ¢«¨ï¨¥, ®ª §ë¢ ¥¬®¥ æ¥âà «ìë¬¨ ¢¨åàï¬¨  á¯¥ªâà á®¡áâ¢¥ëå § ç¥¨© ®¯¥à â®à  �¨à ª .� ¯®¬¨¬, çâ® à®«ì ¯ à ¬¥âà  ¯®àï¤ª  ¯à¨ ���¨£à ¥â ª¢ àª®¢ë© ª®¤¥á â, ®â«¨çë© ®â ã«ï ¢¥á¨¬¬¥âà¨ç®¬ á«ãç ¥ < �  > 6= 0 . �¤¥áì ®¯¥à æ¨ï< : : : > ®§ ç ¥â ãáà¥¤¥¨¥ ¯® ¢á¥¬ ¢ ªãã¬ë¬ª®ä¨£ãà æ¨ï¬ ª «¨¡à®¢®ç®£® ¯®«ï. �â  ¢¥«¨ç¨ à ¢  ã«î ¤«ï ¢á¥å ¯®àï¤ª®¢ â¥®à¨¨ ¢®§¬ãé¥-¨© ¤«ï ¡¥§¬ áá®¢ëå ª¢ àª®¢. T ª¨¬ ®¡à §®¬, ¤«ï¯®¨¬ ¨ï ¬¥å ¨§¬  ��� ¥®¡å®¤¨¬® ¯à¨¬¥ïâì¥¯¥àâãà¡ â¨¢ë¥ ¬¥â®¤ë. �®£« á® á®®â®è¥¨î�íªá {�íè¥à  [28], ª¢ àª®¢ë© ª®¤¥á â á¢ï§  á¯«®â®áâìî á®¡áâ¢¥ëå § ç¥¨© ®¯¥à â®à  �¨à -ª  ¢ ã«¥¢®© â®çª¥:Z d4x< �  >=� 1�<�(0)>:�«¥¤®¢ â¥«ì®, ¤«ï â®£® çâ®¡ë ��� ¨¬¥«® ¬¥á-â®, áà¥¤ïï ¯«®â®áâì ä¥à¬¨®ëå ã«¥¢ëå ¬®¤��(0) = �(0)=V ¢ ¥¤¨¨æ¥ 4-®¡ê¥¬  V ¤®«¦  ¡ëâìª®¥ç®©.2. T®£« á® à ¡®â¥ [3], ¬®¤¥«ì ç¥âëà¥å¬¥à®£®¢¨åàï ¢ ¯à®áâà áâ¢¥ �¢ª«¨¤  ¬®¦¥â ¡ëâì ¢ë¡à  ¢ ¢¨¤¥ áã¯¥à¯®§¨æ¨¨ ¤¢ãå ¤¢ã¬¥àëå ¢¨åà¥© ¢¯«®áª®áâïå (1; 2) ¨ (3; 4) :A� = �32 (0; 0; x4;�x3)f1(x23 + x24) ++ �32 (x2;�x1; 0; 0)f2(x21 + x22);£¤¥ �3 | ¬ âà¨æ  � ã«¨ ¤«ï £àã¯¯ë æ¢¥â  SU(2) .�  äãªæ¨¨ fi  ª« ¤ë¢ îâáï á«¥¤ãîé¨¥ ãá«®¢¨ï.�¥â«ï �¨«ìá® <W (C)>= 12<TrPexp iZC A�dx�>;¢ëç¨á«¥ ï ¤«ï ¤®áâ â®ç® ¡®«ìè®£® ª®âãà ,®ªàã¦ îé¥£®  ç «® ª®®à¤¨ â, à ¢  �1 ¤«ï ª ¦-¤®£® ¨§ á« £ ¥¬ëå. �¤¥ªá �®âàï£¨ n= 132�2 Z d4xF 3�� ~F 3��à ¢¥ �12 ¢ § ¢¨á¨¬®áâ¨ ®â ®â®á¨â¥«ì®£® § ª äãªæ¨© f1; f2 . �â¨ ãá«®¢¨ï ¢¬¥áâ¥ á ãá«®¢¨¥¬ª®¥ç®áâ¨ ¯®«ï A� ¢ ã«¥ ¯à¨¢®¤ïâ ª á«¥¤ãîé¨¬®£à ¨ç¥¨ï¬   ¯à®ä¨«ì ¢¨åà¥© fi :limr!0 r2fi(r2) = 0; limr!1 r2fi(r2) =�1:

� áá¬®âà¨¬ ãà ¢¥¨¥ �¨à ª  ¢ ç¥âëà¥å¬¥à®¬ ¥¢-ª«¨¤®¢®¬ ¯à®áâà áâ¢¥�D� = im ; £¤¥ D� = @� � iA�¤«ï ¢®«®¢®© äãªæ¨¨ =  L R! ;  L =  1 2! ;  R =  3 4! :�áª«îç ï ¨§ á¨áâ¥¬ë ãà ¢¥¨© ¯à ¢ë© («¥¢ë©)á¯¨®à, ¯®«ãç¨¬ á«¥¤ãîé¨¥ ª¢ ¤à¨à®¢ ë¥ ãà ¢-¥¨ï: m2 1 = [(D3 + iD4)(D3 � iD4) ++ (D1 � iD2)(D1 + iD2)] 1;m2 2 = [(D3 � iD4)(D3 + iD4) ++ (D1 + iD2)(D1 � iD2)] 2;m2 3 = [(D3 � iD4)(D3 + iD4) ++ (D1 � iD2)(D1 + iD2)] 3;m2 4 = [(D3 + iD4)(D3 � iD4) ++ (D1 + iD2)(D1 � iD2)] 4:
(1)

�«ï ¯®«ãç¥¨ï íâ¨å ãà ¢¥¨© áãé¥áâ¢¥®, çâ® ¢ è¥¬ á«ãç ¥ ª®¬¬ãâ â®à [D1 � iD2;D3 � iD4] = 0:�«ï à¥è¥¨ï á¨áâ¥¬ë (1) ¤®áâ â®ç® à¥è¨âì § ¤ çã  á®¡áâ¢¥ë¥ § ç¥¨ï ¤«ï íà¬¨â®¢  ®¯¥à â®à X̂ = (D1 + ikD2)(D1 � ikD2) , £¤¥ k = �1 . (�«ï¯«®áª®áâ¨ (3; 4) à¥è¥¨¥   «®£¨ç®). �à¨ íâ®¬ ¬ë¬®¦¥¬ à áè¨à¨âì ¯à®áâà áâ¢® à¥è¥¨©, ¯®íâ®¬ã¯®«ãç¥®¥ à¥è¥¨¥ ¥®¡å®¤¨¬® § â¥¬ ¯®¤áâ ¢¨âì¤«ï ¯à®¢¥àª¨ ¢ ¨áå®¤ë¥ ãà ¢¥¨ï.�¥à¥å®¤¨¬ ª ¯®«ïàë¬ ª®®à¤¨ â ¬   ¯«®áª®áâ¨(1; 2) : x1 = s cos' , x2 = s sin' . �«ï ¯à®¨§¢®«ì®£®¯à®ä¨«ï ¢¨åàï f(s2) ¯®«ãç¨¬X̂ = @s@s + 1s@s + 1s2@'@' + i�f(s2)@' ++ k� �f(s2) + s2df(s2)d(s2) �� 14s2f2(s2); � = �3:�ã¦® à¥è¨âì ãà ¢¥¨¥ X̂g(s; ') = �g(s; ') .�®§ì¬¥¬ ç áâë© á«ãç © ¯à®ä¨«ï ¢¨åàï f(s2) == 1=(s2 + 1) . T®£¤  ¤«ï � = 0 ¬®¦®  ©â¨ á«¥¤ã-îé¥¥ à¥è¥¨¥:g(s; ') = ein's2p�1(s2 + 1)qF (�; �; ;�s2);�=�p+ q� 12�+�n�2 + 14� ;� =�p+ q� 12���n�2 + 14� ; = 2p; p= 12 � n2 ; q = 12 ��12 + k�4 � :�¤¥áì à §ë¥ § ª¨ ¢ ¯ à ¬¥âà¥ p á®®â¢¥âáâ¢ãîâ¤¢ã¬ ¢¥â¢ï¬ à¥è¥¨ï,   § ª ¢ q ¥ ¢«¨ï¥â  4 ���, ä¨§¨ª ,  áâà®®¬¨ï, ò1



8 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2004. ò1à¥§ã«ìâ â ¢á«¥¤áâ¢¨¥ á¢®©áâ¢ £¨¯¥à£¥®¬¥âà¨ç¥áª®©äãªæ¨¨ F (�; �; ; x) .�«ï ¢ë¯®«¥¨ï ãá«®¢¨ï ®à¬¨àã¥¬®áâ¨ ¥®¡å®-¤¨¬® ¯®âà¥¡®¢ âìZ jg(s; ')j2s ds d'== Z s4p�1(s2 +1)2qF 2(�; �; ;�s2) ds <1:�® ®¯à¥¤¥«¥¨î F (�; �; ; 0) = 1 , ¯®íâ®¬ã ¤«ï áå®-¤¨¬®áâ¨ ®à¬¨à®¢®ç®£® ¨â¥£à «  ¢ ã«¥ ¨¬¥¥¬ãá«®¢¨¥ p > 0 ¨«¨ p = (1 + jnj)=2: � áá¬ âà¨¢ ï á¨¬¯â®â¨ªã £¨¯¥à£¥®¬¥âà¨ç¥áª®© äãªæ¨¨   �1 ,á®£« á® [29],F (�; �; ; z) == �()�(���)�(�)�(��) (1�z)��F ��; ��; �+1��; 11�z�++ �()�(���)�(�)�(��) (1�z)��F ��; ��; �+1��; 11�z� ;¢¨¤¨¬, çâ® F (�; �; ;�s2) à áå®¤¨âáï ¯à¨ s!1 ,ª ª sN , £¤¥ N = 2max(��;��) = 1 � 2p � 2q ++ jn� + 1=2j . �ã¬¬ à ï áâ¥¯¥ì ¯®¤ëâ¥£à «ì®£®¢ëà ¦¥¨ï ¢ ®à¬¨à®¢®ç®¬ ¨â¥£à «¥ ¯à¨ s!1á®áâ ¢«ï¥â 1 + j2n� + 1j , ¨ â®£¤  ¨â¥£à « ¢á¥£¤ à áå®¤¨âáï ¯® ¬¥ìè¥© ¬¥à¥, ª ª s3 . �áª«îç¥¨¥¬ï¢«ï¥âáï á«ãç © ®¡à é¥¨ï ¢ ã«ì ®¤®£® ¨§ ª®-íää¨æ¨¥â®¢  á¨¬¯â®â¨ª¨ [31], ª®£¤  ®¤  ¨§ £ ¬-¬ -äãªæ¨© ¢ § ¬¥ â¥«¥ ®¡à é ¥âáï ¢ ¡¥áª®¥ç-®áâì. � â ª®¬ á«ãç ¥ ¢®§¬®¦  à áå®¤¨¬®áâì s1 ¤«ï£ à¬®¨ª¨ n = 0 . �«ï íâ®£® ¤®«¦¥ ¡ëâì ®¤¨ ª®¢§ ª k ¤«ï ¤¢ãå ¯«®áª®áâ¥©, â. ¥. íâ® ¢®§¬®¦® ¤«ï 3;  4 (¯à ¢®© ¬®¤ë).� áá¬®âà¨¬ ¥é¥ â ª  §ë¢ ¥¬ë© â®ª¨© ¢¨åàì á¯à®ä¨«¥¬f(s2) = C(s2)s2 ; (C(s2) = 0; s2 = 0;C(s2) = 1; s2 > 0:�«ï ¥£® ¯à¨ s2 > " > 0 ãà ¢¥¨¥ X̂ein'g(s) == �ein'g(s) § ¯¨áë¢ ¥âáï ¢ ¢¨¤¥s2d2gds2 + sdgds + g(��s2 � (n� +1=2)2) = 0:�à¨ � = 0 ¯®«ãç¨¬ ein'g(s) = ein's�(n�+1=2) . T®£-¤  ®à¬¨à®¢ª  ¡ã¤¥â à áå®¤¨âìáï ¢ «ãçè¥¬ á«ã-ç ¥ ª ª s1 ¯à¨ s ! 1 (s�1=2; e��'s�1=2) ¨«¨ ª ªs�1 ¯à¨ s ! 0 (e�'s�3=2; e�2�'s�3=2) . �à¨ � 6= 0¯®«ãç ¥¬ ãà ¢¥¨¥ �¥áá¥«ï. �£® ®¡é¥¥ à¥è¥¨¥y� = C1J�+C2J�� . � á«ãç ¥ � = l+1=2; l = 0; 1; 2; : : :à¥è¥¨¥ ¨¬¥¥â ¢¨¤yl+1=2 = xl+1=2(� 1x ddx�l �1x(C1 sinx+C2 cos x)�) ;£¤¥ l > 0  å®¤¨âáï ¨§ ãá«®¢¨ï (l + 1=2)2 = (n� ++ 1=2)2 , x = p��s: �«ï äãªæ¨¨ �¥áá¥«ï ¨¬¥¥¬

á«¥¤ãîéãî  á¨¬¯â®â¨ªã:J�(x)�r 2�x cos�x� ��2 � �4� ¯à¨ jxj !1:�«¥¤®¢ â¥«ì®, ¨â¥£à «Z J2� (x)x dxà áå®¤¨âáï ¯à¨ x!1 ª ª x1 .3. � ª ¨§¢¥áâ®, ¢ àï¤¥ á«ãç ¥¢ ãà ¢¥¨¥ �¨à ª ¤¥¬®áâà¨àã¥â á¢®©áâ¢® áã¯¥àá¨¬¬¥âà¨¨ (á¬.,  ¯à.,[30, 31]). � áá¬®âà¨¬ â¥¯¥àì ¥ª®â®àë¥  á¯¥ªâë®¯¨á ¨ï ¯®¢¥¤¥¨ï ä¥à¬¨®®¢ ¢ ¯®«¥ æ¥âà «ìëå¢¨åà¥©, á¢ï§ ë¥ á ¢®§¬®¦ë¬ ¯à®ï¢«¥¨¥¬ áã¯¥à-á¨¬¬¥âà¨¨.�®«¥ ¤¢ã¬¥à®£® ¢¨åàï ( â¨¢¨åàï),  å®¤ïé¥£®-áï ¢ ¯à®¨§¢®«ì®© â®çª¥ ¢ ®¤®© ¨§ ¯«®áª®áâ¥© (1; 2)¨«¨ (3; 4) (ª ª ¨ ¯à®¨§¢®«ì ï áã¯¥à¯®§¨æ¨ï â ª¨å¯®«¥©), ¬®¦¥â ¡ëâì § ¯¨á ® ¢ ¢¨¤¥ A� = f��@�� .�¤¥áì f�� | ¯®áâ®ï ï ¬ âà¨æ :f�� =0BBBB@ 0 1 0 0�1 0 0 00 0 0 10 0 �1 0
1CCCCAá® á«¥¤ãîé¨¬¨ á¢®©áâ¢ ¬¨ f�� = �f�� , f2�� = �1 .�ã¯¥à¯®â¥æ¨ « � ¤«ï ®¤®£® ¨§ ¢¨åà¥© ¢ëà ¦ ¥âáïç¥à¥§ ¥£® ¯à®ä¨«ì ª ª�(x2) = i�34 Z f(x2)d(x2):� ¬ ¯® ¤®¡ïâáï ä¥à¬¨®ë¥ ®¯¥à â®àë à®¦¤¥¨ï¨ ã¨çâ®¦¥¨ï, ª®â®àë¥ ¬®¦® áª®áâàã¨à®¢ âì ¨§¬ âà¨æ �¨à ª :b�v = i2(1 � 2); b�u = i2(4 � 3):�«ï b�i ¢ë¯®«¥ë ¥®¡å®¤¨¬ë¥ ª®¬¬ãâ æ¨®ë¥á®®â®è¥¨ïfb�i ; b+j g= �ij ; fb�i ; b�j g= fb+i ; b+j g= 0:� ª ç¥áâ¢¥ ¡®§®ëå ®¯¥à â®à®¢ ¢®§ì¬¥¬D�v =�D2 � iD1 = ((�@2 � i@1)� i(�@2 � i@1)�) == e�i�(�@2 � i@1)e�i�;D�u =�D3 � iD4 = ((�@3 � i@4)� i(�@3 � i@4)�) == e�i�(�@3 � i@4)e�i�:�§ ¡®§®ëå ¨ ä¥à¬¨®ëå ®¯¥à â®à®¢ ®¡à §ã¥¬£¥¥à â®àë áã¯¥àá¨¬¬¥âà¨¨ Q̂� = b�v D�v + b�uD�u .�¢ ¤à â ª ¦¤®£® ¨§ íâ¨å ®¯¥à â®à®¢ à ¢¥ ã«îfQ̂+; Q̂+g= fQ̂�; Q̂�g= 0:



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2004. ò1 9�«ï íâ®£® à¥§ã«ìâ â  áãé¥áâ¢¥ë¬ ï¢«ï¥âáï à ¢¥-áâ¢® ã«î ª®¬¬ãâ â®à  [D�u ;D�v ] = [D3 � iD4;D1 �� iD2] . T¥¯¥àì ¬®¦® § ¯¨á âì ®¯¥à â®à �¨à ª D̂ = �@� � �f��@�� ¢ ¢¨¤¥ áã¬¬ë D̂ = Q̂+ + Q̂� .Cã¯¥àá¨¬¬¥âà¨çë© £ ¬¨«ìâ®¨  ¨¬¥¥â ¢¨¤HS = D̂2 = fQ̂+; Q̂�g:�á«¥¤áâ¢¨¥ ¨«ì¯®â¥â®áâ¨ ®¯¥à â®à®¢ Q� ¯®«ã-ç¨¬ fQ̂+;HSg= fQ̂�;HSg= 0:�®¦® ¨á¯®«ì§®¢ âì ¨ ¤àã£®¥ (ª¨à «ì®¥) à §«®¦¥-¨¥ ®¯¥à â®à  �¨à ª Q� = 12(1� 5)�D�¨ ¯à¨ íâ®¬ ¯®«ãç¨âì â¥ ¦¥ á«¥¤áâ¢¨ï:D̂ =Q+ +Q�;fQ+; Q+g= fQ�; Q�g= 0;fQ+;HSg= fQ�;HSg= 0:�¢¥¤¥¬ ®¯¥à â®à ä¥à¬¨®®£® ç¨á«  ¤«ï â ª®© á¨á-â¥¬ënu = b+u b�u ; nv = b+v b�v ; n= nu+nv = diagf1; 1; 0; 2g:�¯¥à â®àë b�i ã¢¥«¨ç¨¢ îâ (ã¬¥ìè îâ) ni  ¥¤¨¨æã, â ª ª ª [b�i ; b+i b�i ] = �b�i : �¨«ì¡¥àâ®¢®¯à®áâà áâ¢® à¥è¥¨© à á¯ ¤ ¥âáï á®®â¢¥âáâ¢¥®®¯¥à â®àã ä¥à¬¨®®£® ç¨á«  G = G0 + G1 + G2 ,£¤¥ G1 â ª¦¥ à á¯ ¤ ¥âáï   ¤¢  ®àâ®£® «ìëå¯®¤¯à®áâà áâ¢  G1 =G(0)1 +G(2)1 . �®áâ®ï¨ï ¢ G(0)1¯®«ãç îâáï ¤¥©áâ¢¨¥¬ Q̂+   G0 ,   á®áâ®ï¨ï ¢G(2)1 ¤¥©áâ¢¨¥¬ Q̂�   G2 . �¯¥à â®àë Q+ ¨ Q�á®®â¢¥âáâ¢¥® ¯¥à¥¢®¤ïâ à¥è¥¨ï ¨§ G2+G0 ¢ G1 ¨®¡à â®. �«ï G0 ¨ G2 á®®â¢¥âáâ¢¥® § ¤ ç    á®¡-áâ¢¥ë¥ § ç¥¨ï £ ¬¨«ìâ®¨   § ¯¨áë¢ ¥âáï ª ªQ̂�Q̂+ = E ¨ Q̂+Q̂� = E . � ¬ ã¦® à¥è¨âì§ ¤ çã  å®¦¤¥¨ï ã«¥¢ëå ¬®¤. �à¥¤¯®« £ ï, çâ®íâ® à¥è¥¨¥ ¯à¨ ¤«¥¦¨â G0 ,  å®¤¨¬ ãà ¢¥¨¥Q̂+( 0j00i) =D+v  0(b+v j00i) +D+u  0(b+u j00i) == (D+v  0)j01i+ (D+u  0)j10i = 0:�âáî¤  á«¥¤ã¥â âà¥¡®¢ ¨¥:(@2 � i@1)(ei� 0) = 0; (@3 + i@4)(ei� 0) = 0¨«¨  0 = f0(x2 � ix1; x3 + ix4)e�i� . � «®£¨ç®¤«ï G2 ¡ã¤¥¬ ¨¬¥âì  2 = f2(x2 + ix1; x3 � ix4)ei� .�«ï â®£® çâ®¡ë ¢ëà ¦¥¨¥ ¡ë«® ®¤®§ çë¬(â. ¥. ¥ ¢®§¨ª «  ¡¥£ ä §ë ¯à¨ ®¡å®¤¥ ¢®-ªàã£ ã«ï), ¥®¡å®¤¨¬®, çâ®¡ë à¥è¥¨ï ¨¬¥«¨ ¢¨¤(x2 � ix1)n(x3 + ix4)me�i� . �«ï à¥è¥¨© ¢ G2   -«®£¨ç® (x2 + ix1)n(x3 � ix4)mei� . �¥¯¥àì ¢ëïá¨¬¢®¯à®á ® ®à¬¨àã¥¬®áâ¨  ©¤¥ëå ã«¥¢ëå ¬®¤.�ëà ¦¥¨¥ e�i� ¤«ï ¥áª®«ìª¨å ¢¨åà¥© á¢®¤¨âáï¯à®áâ® ª ¯à®¨§¢¥¤¥¨î. � ¯¨è¥¬ ¢ ®¡é¥¬ ¢¨¤¥(�3 = 1 á®®â¢¥âáâ¢ã¥â  0 , �3 = �1 á®®â¢¥âáâ¢ã-¥â  2 ) e�i�3� = e 14�3�3 R f(r2)d(r2):

�à¨ r ! 1 f(r2) � k=r2 , £¤¥ k = 1 ¤«ï ¢¨åàï,k = �1 ¤«ï  â¨¢¨åàï, á«¥¤®¢ â¥«ì®, íªá¯®¥â   ¡¥áª®¥ç®áâ¨ ¢¥¤¥â á¥¡ï ª ª (r2) 14k�3�3 : �á«®¢¨¥®à¬¨àã¥¬®áâ¨ ¤«ï ®¤®© ¯«®áª®áâ¨ § ¯¨è¥âáï ¢¢¨¤¥ Z r2mrdrje�i�3�j2 <1:�«ï áå®¤¨¬®áâ¨ ¯à¨ r ! 0 ¯®«ãç¨¬ ãá«®¢¨¥m > �1 , (m > 0) , ¯à¨ r!1 ¨â¥£à « à áå®¤¨âáïª ª r2m+2+�3�3(Nv�Na) , Nv ¨ Na ®¡®§ ç îâ ç¨á«®¢¨åà¥© ¨ ç¨á«®  â¨¢¨åà¥© á®®â¢¥âáâ¢¥®. �«¥¤®-¢ â¥«ì®, ¤«ï áå®¤¨¬®áâ¨ ¤®«¦® ¢ë¯®«ïâìáï ãá«®-¢¨¥ �3�3(Nv �Na) 6 �3 . �á«¨ íâ  ª®¬¡¨ æ¨ï à ¢-ï¥âáï �2 , ¨â¥£à « à áå®¤¨âáï «®£ à¨ä¬¨ç¥áª¨.�®¤ë ¯®ï¢«ïîâáï ¯ à ¬¨,  ¯à¨¬¥à, ¯à¨ �3�3 =�1¬®¦¥â ¡ëâì �3 = 1; �3 =�1 «¨¡® �3 =�1; �3 = 1 .4. T ª¨¬ ®¡à §®¬, ¢  áâ®ïé¥© áâ âì¥ ¬ë à á-á¬®âà¥«¨ ªà¨â¥à¨¨ ¯®«ãç¥¨ï ®à¬¨àã¥¬ëå ä¥à¬¨-®ëå ã«¥¢ëå ¬®¤ ¢ ª «¨¡à®¢®çëå ¯®«ïå, ¬®¤¥-«¨àãîé¨å æ¥âà «ìë¥ ¢¨åà¨. �ë  ¤¥¥¬áï, çâ®¨§ãç¥ë¥ ¢  áâ®ïé¥© áâ âì¥ à¥è¥¨ï ãà ¢¥¨ï�¨à ª  ¬®£ãâ ¡ëâì ¨á¯®«ì§®¢ ë ¤«ï ¯®áâà®¥¨ï¬®¤¥«¥© ¢ ªãã¬ëå áâàãªâãà, ®¡¥á¯¥ç¨¢ îé¨å ¢®§-¨ª®¢¥¨¥ ¬¥å ¨§¬  ���. �®áª®«ìªã ¤¥â «ì®¥  «¨â¨ç¥áª®¥ ¨áá«¥¤®¢ ¨¥ § ¤ ç¨ ¤«ï á«ãç ï áà¥-¤ë á áã¯¥à¯®§¨æ¨¥© ¡®«ìè®£® ç¨á«  Nv ¢¨åà¥© ¨ Na â¨¢¨åà¥© § âàã¤¨â¥«ì®, ¥®¡å®¤¨¬® ¯à®¢¥¤¥¨¥ç¨á«¥®£® íªá¯¥à¨¬¥â . �¥§ã«ìâ âë ¯à®¢¥¤¥®£® ¬¨ ¬®¤¥«¨à®¢ ¨ï á¯¥ªâà  ®¯¥à â®à  �¨à ª  á¯à¨¬¥¥¨¥¬ ¬¥â®¤  �®â¥-� à«® ¡ã¤ãâ à áá¬®âà¥-ë ¢ ®â¤¥«ì®© ¯ã¡«¨ª æ¨¨.�¢â®àë ¡« £®¤ àë �. �¡¥àâã §  ¯®áâ®ï®¥ ¢¨-¬ ¨¥ ª à ¡®â¥. �¤¨ ¨§  ¢â®à®¢ (�.�.) ¯à¨§ â¥«¥�à®£à ¬¬¥ ¨¬. �¥® à¤  �©«¥à  �¥à¬ áª®© á«ã¦-¡ë  ª ¤¥¬¨ç¥áª¨å ®¡¬¥®¢ (DAAD) §  ä¨ á®¢ãî¯®¤¤¥à¦ªã, ®ª § ãî ¥¬ã ¯à¨ ¢ë¯®«¥¨¨ ç áâ¨¤ ®© à ¡®âë. �  ï à ¡®â  ¢ë¯®«¥  ¢ à ¬ª å¯à®¥ªâ  DFG 436 RUS 113/477.�¨â¥à âãà 1. Greensite J. // hep-lat/0301023.2. Sch�afer T., Shuryak E.V. // Rev. Mod. Phys. 1998. 70.P. 323.3. Engelhardt M., Reinhardt H. // Nucl. Phys. 2000. 567.P. 249; hep-th/9907139.4. Reinhardt H., Tok T. // Phys. Lett. 2001. B505. P. 131.5. Reinhardt H., Tok T., Schr�oder O., Zhukovsky V. //hep-th/0203027; Phys. Rev. 2002. D66. P. 085004.6. �ãª®¢áª¨© �.�., � ¬áãà®¢ �.�. // �¥áâ. �®áª. ã-â .�¨§. �áâà®. 2001. ò3. C. 31 (Moscow University Phys.Bull. 2001. N 3. P. 38).7. Adam C., Muratori B., Nash C. // Phys. Rev. 2000. D62.P. 085026; hep-th/9903040; hep-th/9909189.8. Fry M. P. // Int. J. Mod. Phys. 2002. A17. P. 936.9. Fry M. P. // Phys. Rev. 2003. D67. P. 065017.10. 't Hooft G. // Phys. Rev. 1976. D14. P. 3432.5 ���, ä¨§¨ª ,  áâà®®¬¨ï, ò1
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