
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2003. ò2 27��� 539.12.01 ��������, ���������� ��������, � SU(2)�U(1)������������� ������ ��� �������� ������������.�. �ãª®¢áª¨©, �.�. � §ã¬®¢áª¨©, �.�. �ãª®¢áª¨©, �.�. �¥¤®â®¢(ª ä¥¤à  â¥®à¥â¨ç¥áª®© ä¨§¨ª¨, ª ä¥¤à  ®¯â¨ª¨ ¨ á¯¥ªâà®áª®¯¨¨)E-mail: th180@phys.msu.su�  áâ®ïé¥© à ¡®â¥ ¢ëç¨á«ï¥âáï â  ç áâì íää¥ªâ¨¢®£® ¤¥©áâ¢¨ï, ª®â®à ï ¯à¨¢®¤¨â ª àãè¥¨î ç¥â®áâ¨ ¢ ª®¥ç®â¥¬¯¥à âãà®© (2 + 1)-¬¥à®© ª¢ â®¢®© â¥®à¨¨ ¯®«ï á¬ áá¨¢ë¬¨ ä¥à¬¨® ¬¨   ä®¥ áã¯¥à¯®§¨æ¨¨  ¡¥«¥¢ëå ¨ ¥ ¡¥«¥¢ëå ª «¨¡à®¢®çëå ¯®«¥©.�¢¥¤¥¨¥� ¯à®áâà áâ¢ å ¥ç¥â®© à §¬¥à®áâ¨ ª ¤¥©-áâ¢¨î ¬ â¥à¨¨ ¨ ª «¨¡à®¢®çëå ¯®«¥© ¬ ªá¢¥«-«®¢áª®£® ¨«¨ ï£-¬¨««á®¢áª®£® â¨¯  ¨áå®¤® ¤®-¡ ¢«ï¥âáï (¨«¨ ¯®«ãç ¥âáï ¢á«¥¤áâ¢¨¥ ä¥à¬¨®ëåä«ãªâã æ¨©) á« £ ¥¬®¥, ¨§¢¥áâ®¥ ª ª â®¯®«®£¨ç¥-áª¨© ç«¥ �¥à {� ©¬®á  Scs [1]. �  ¯®á«¥¤¨¥£®¤ë ¡ë«¨ ¨§ãç¥ë à §«¨çë¥ íää¥ªâë ¢ ¥ç¥â-®¬¥àëå â¥®à¨ïå á ãç¥â®¬ ¢®§¤¥©áâ¢¨ï ¢¥è¨åãá«®¢¨© (á¬.,  ¯à., ¨áá«¥¤®¢ ¨ï ¯®«ïà¨§ æ¨®®£®®¯¥à â®à  ä®â®  ¨ ¬ áá®¢®£® ®¯¥à â®à  í«¥ªâà®-  ¢ (2 + 1)-¬¥à®© ª¢ â®¢®© í«¥ªâà®¤¨ ¬¨ª¥¢ ¬ £¨â®¬ ¯®«¥ ¨ ¯à¨ ª®¥çëå â¥¬¯¥à âãà¥ ¨¯«®â®áâ¨ [2{4]). �ã¤ ¬¥â «ìë¬ á¢®©áâ¢®¬ ¤¥©-áâ¢¨ï ª «¨¡à®¢®ç®£® ¯®«ï ¢ â ª¨å â¥®à¨ïå ï¢«ï-¥âáï ¥£® ¥¨¢ à¨ â®áâì ®â®á¨â¥«ì® â ª  §ë-¢ ¥¬ëå <¡®«ìè¨å> (£®¬®â®¯¨ç¥áª¨ ¥âà¨¢¨ «ìëå)ª «¨¡à®¢®çëå ¯à¥®¡à §®¢ ¨©. �®íâ®¬ã ¤«ï â®£®çâ®¡ë ¢ëà ¦¥¨¥ exp (iScs) ¯à¨¨¬ «® ¥¤¨áâ¢¥-®¥ § ç¥¨¥, ¥®¡å®¤¨¬®  «®¦¨âì ãá«®¢¨¥ ª¢ -â®¢ ¨ï   ª®íää¨æ¨¥â ¢ ç«¥¥ �¥à {� ©¬®á (â®¯®«®£¨ç¥áªãî ¬ ááã). � ãç¥â®¬ íâ®£® âà¥¡®¢ ¨ïª®íää¨æ¨¥â ª¢ âã¥âáï ¢ ¥¤¨¨æ å g2=(4�) , çâ®¯à¨¢®¤¨â ª ¢®ááâ ®¢«¥¨î ¨¢ à¨ â®áâ¨ â¥®à¨¨®â®á¨â¥«ì® ¡®«ìè¨å ª «¨¡à®¢®çëå ¯à¥®¡à §®¢ -¨© ¢ æ¥«®¬. �á¥ ¢ëè¥áª § ®¥ á¯à ¢¥¤«¨¢® â®«ìª®¤«ï ¡¥áâ¥¬¯¥à âãà®© ª¢ â®¢®© â¥®à¨¨ ¯®«ï. �¨-âã æ¨ï ¨§¬¥ï¥âáï ª®à¥ë¬ ®¡à §®¬, ª ª â®«ìª®â¥¬¯¥à âãà  áâ ®¢¨âáï ª®¥ç®©. �â® á¢ï§ ® áâ¥¬, çâ® à §«®¦¥¨¥ ¯® â¥®à¨¨ ¢®§¬ãé¥¨© ¯à¨-¢®¤¨â ª ¥ª¢ â®¢ ë¬, § ¢¨áïé¨¬ ®â â¥¬¯¥à -âãàë ¯®¯à ¢ª ¬ ¢ ª®íää¨æ¨¥â¥ �¥à {� ©¬®á [5{7], ¨,   ¯¥à¢ë© ¢§£«ï¤, § ¤ ç  ¢®ááâ ®¢«¥¨ï¡®«ìè®© ª «¨¡à®¢®ç®© ¨¢ à¨ â®áâ¨ ¬®¦¥â ¯®-ª § âìáï ¥à §à¥è¨¬®©. �¤ ª® ¢ àï¤¥ ¯®á«¥¤¨åà ¡®â [8{10] ¯®ª § ®, çâ® å®âï ¯¥àâãà¡ â¨¢ë¥à §«®¦¥¨ï ¨ ¯à¨¢®¤ïâ ª â¥¬¯¥à âãà®© § ¢¨á¨¬®-áâ¨ ª®íää¨æ¨¥â  �¥à {� ©¬®á , â¥¬ ¥ ¬¥¥¥¯®«®¥ íää¥ªâ¨¢®¥ ¤¥©áâ¢¨¥ ¢®ááâ  ¢«¨¢ ¥â á¢®îª «¨¡à®¢®çãî ¨¢ à¨ â®áâì.�®áª®«ìªã ¬ áá®¢ë© ç«¥ �¥à {� ©¬®á  ¯à¨-®¡à¥â ¥â à ¤¨ æ¨®ë¥ ¯®¯à ¢ª¨   ¡®«¥¥ ¢ëá®ª¨å¯®àï¤ª å à §«®¦¥¨ï, â® áâàãªâãà  íää¥ªâ¨¢®©â¥®à¨¨ ¤®«¦  ¬®¤¨ä¨æ¨à®¢ âìáï ¤«ï á®åà ¥¨ï

¨¢ à¨ â®áâ¨ ®â®á¨â¥«ì® íâ¨å ¡®«ìè¨å ª «¨¡-à®¢®çëå ¯à¥®¡à §®¢ ¨©. � ª ï § ¤ ç  ¢®ááâ ®¢-«¥¨ï ¨¢ à¨ â®áâ¨ ï¢«ï¥âáï ¢¥áì¬  ¥âà¨¢¨ «ì-®© ¨ ¬®¦¥â ¡ëâì à¥è¥  «¨èì ¢ ¥ª®â®àëå ¯à¥-¤¥«ìëå á«ãç ïå,  ¯à¨¬¥à ¢ áâ â¨ç¥áª®¬ ¯à¥¤¥«¥(p ! 0; p0 = 0) [11]. �ª §ë¢ ¥âáï, çâ® ¢ â ª®¬á«ãç ¥ «¨¤¨àãîé¨© ¯®àï¤®ª ª «¨¡à®¢®ç® ¨¢ à¨- â®£®  àãè îé¥£® ç¥â®áâì íää¥ªâ¨¢®£® ¤¥©-áâ¢¨ï, ¯®«ãç¥®£® ¢ ®¤®¯¥â«¥¢®¬ ¯à¨¡«¨¦¥¨¨, ¢â®ç®áâ¨ á®¢¯ ¤ ¥â á ¢ëà ¦¥¨¥¬ ¤«ï ®¤®¯¥â«¥¢®-£®  àãè îé¥£® ç¥â®áâì ¤¥©áâ¢¨ï, ¯®«ãç¥®£® ¢á¯¥æ¨ «ì®© ª «¨¡à®¢ª¥ ä®®¢ëå ¯®«¥© A0 =A0(t) ,A=A(x) . �®«¥¥ â®£®, ®á®¢ë¢ ïáì   § ¨¨ íâ®£®®¤®¯¥â«¥¢®£® ¢ëà ¦¥¨ï,   â ª¦¥ ¯®«ì§ãïáì <¡®«ì-è¨¬> ª «¨¡à®¢®çë¬ â®¦¤¥áâ¢®¬ �®à¤  [12], ¬®¦®¢®ááâ ®¢¨âì «¨¤¨àãîé¨¥ ¯®àï¤ª¨  àãè îé¥£®ç¥â®áâì íää¥ªâ¨¢®£® ¤¥©áâ¢¨ï ¢ «î¡®¬ ¯¥â«¥¢®¬¯à¨¡«¨¦¥¨¨ [10].�¬¥® ¢ íâ®¬ á¬ëá«¥ ¢ëç¨á«¥¨¥ â ª®£® ®¤®-¯¥â«¥¢®£® íää¥ªâ¨¢®£® ¤¥©áâ¢¨ï ¢ ¢ëè¥ã¯®¬ïã-â®© á¯¥æ¨ «ì®© ª «¨¡à®¢ª¥ ä®®¢ëå ¯®«¥© ¯à¥¤-áâ ¢«ï¥â ®á®¡ë© ¨â¥à¥á ª ª ¤«ï á«ãç ï  ¡¥«¥¢ëå,â ª ¨ ¥ ¡¥«¥¢ëå ¯®«¥© [9].�  áâ®ïé¥© à ¡®â¥ ¬ë ¯®«ãç¨¬ â®ç®¥ ¢ëà ¦¥-¨¥ ¤«ï â®© ç áâ¨ íää¥ªâ¨¢®£® ¤¥©áâ¢¨ï, ª®â®à ï¯à¨¢®¤¨â ª  àãè¥¨î ç¥â®áâ¨, ª®£¤  ¢ ª ç¥áâ¢¥ª®ä¨£ãà æ¨¨ ª «¨¡à®¢®çëå ä®®¢ëå ¯®«¥© ¢§ïâ ª®¬¡¨ æ¨ï  ¡¥«¥¢ëå ¨ ¥ ¡¥«¥¢ëå ¯®«¥©,   â ª¦¥¯à®¢¥¤¥¬   «¨§ ¯®«ãç¥ëå à¥§ã«ìâ â®¢.1. �®áâ ®¢ª  § ¤ ç¨� áâì ¤¥©áâ¢¨ï,  àãè îéãî ç¥â®áâì, ¬®¦®§ ¯¨á âì ¢ ¢¨¤¥�odd(A;M) = 12(�(A;M)��(A;�M)); (1)£¤¥ íää¥ªâ¨¢®¥ ¤¥©áâ¢¨¥ �(A;M) á¢ï§ ® á ¤¥©áâ-¢¨¥¬ ¬ áá¨¢ëå ä¥à¬¨®®¢ SF (A;M) áâ ¤ àâë¬á®®â®è¥¨¥¬exp (��(A;M)) = Z D D exp (�SF (A;M)):� ª ç¥áâ¢¥ ä®®¢ëå ª «¨¡à®¢®çëå ¯®«¥© ¡ã-¤¥¬ à áá¬ âà¨¢ âì ª®¬¡¨ æ¨î ¯®áâ®ïëå  ¡¥-14 ���, ä¨§¨ª ,  áâà®®¬¨ï, ò2



28 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2003. ò2«¥¢ëå (U(1)) ¨ ¥ ¡¥«¥¢ëå (SU(2)) ¯®«¥©:A� = gA(1)a� Ta + eA(2)� I . �¤¥áì Ta | £¥¥à â®àë£àã¯¯ë SU(2) ,   I | ¥¤¨¨ç ï ¬ âà¨æ  ¢ æ¢¥â®-¢®¬ ¯à®áâà áâ¢¥. �à®¬¥ â®£®, ¡ã¤¥¬ ¯®«ì§®¢ âìáïá«¥¤ãîé¥©  «£¥¡à®©  -¬ âà¨æ3 = �3; 1 = i�1; 2 = i�2; �� = g�� � i�����:�¤¥ªá 3 ®â®á¨âáï ª ¥¢ª«¨¤®¢®© ¢à¥¬¥®© ª®®à-¤¨ â¥ � . �ëà ¦¥¨¥ (1) ¥ ¬®¦¥â ¡ëâì ¢ëç¨á«¥®â®ç® ¤«ï á«ãç ï ¯à®¨§¢®«ìëå ¯®«¥© A , ¯®íâ®¬ã¡ã¤¥¬ à¥è âì íâã § ¤ çã ¢ á¯¥æ¨ «ì®© ª «¨¡à®¢ª¥,® ª®â®àë© ã¦¥ ã¯®¬¨ «®áì ¢ëè¥A(1);a3 = jA(1)3 (�)jna; A(2)3 =A(2)3 (�);A(1)j =A(1)j (x); A(2)j =A(2)j (x) (j = 1; 2): (2)�¤¥áì na | ä¨ªá¨à®¢ ë© ¥¤¨¨çë© ¢¥ªâ®à ¢æ¢¥â®¢®¬ ¯à®áâà áâ¢¥ (nana = 1) ¨, ªà®¬¥ ¯à®ç¥£®,¯®âà¥¡ã¥¬, çâ®¡ë[Aj ; A3] = 0; [Aj ; n] = 0: (3)�®£¤  ¥¢ª«¨¤®¢® ¤¥©áâ¢¨¥ ¤«ï ¬ áá¨¢ëå ä¥à¬¨®®¢  ä®¥ ª «¨¡à®¢®ç®£® ¯®«ï (2) ¢ ¯à®áâà áâ¢¥à §¬¥à®áâ¨ (2+1) ¯à¨ ª®¥ç®© â¥¬¯¥à âãà¥ ¬®¦¥â¡ëâì § ¯¨á ® ¢ ¢¨¤¥SF (A;M) = �Z0 d� Z d2x (@ + iA+M) ; (4)£¤¥ @ = �@� , A= �A� ,   � = 1=T . �¥à¬¨®ë¥¨ ª «¨¡à®¢®çë¥ ¯®«ï, ä¨£ãà¨àãîé¨¥ ¢ ¢ëà ¦¥-¨¨ (4), ã¤®¢«¥â¢®àïîâ  â¨¯¥à¨®¤¨ç¥áª¨¬ ¨ ¯¥à¨®-¤¨ç¥áª¨¬ ãá«®¢¨ï¬ á®®â¢¥âáâ¢¥® (�;x) =� (0;x);  (�;x) =� (0;x);A�(�;x) =A�(0;x):2. �¥©áâ¢¨¥,  àãè îé¥¥ ç¥â®áâì� ¯¨è¥¬ ä¥à¬¨®ë© ¤¥â¥à¬¨ â ¢ á«¥¤ãîé¥¬¢¨¤¥ det(@ + iA+M) = R D D �� exp�� �R0 d� R d2x (@ + iA+M) �: (5)� â¥¬ ¯à®¢¥¤¥¬ ª «¨¡à®¢®ç®¥ ¯à¥®¡à §®¢ ¨¥ ä¥à-¬¨®ëå ¯®«¥© (�;x) = exp f�i(g
(1)(�)n+ e
(2)(�)I)g 0(�;x); (�;x) =  0(�;x) exp fi(g
(1)(�)n+ e
(2)(�)I)g:�®áª®«ìªã ¢ à áá¬ âà¨¢ ¥¬®© ª®ä¨£ãà æ¨¨ ¯®«¥©§ ¢¨áïé¨¬¨ ®â � ï¢«ïîâáï â®«ìª® âà¥âì¨ ª®¬¯®¥-âë A3 ,   Aj | ¥â,   â ª¦¥ ¢ á¨«ã ãá«®¢¨ï (3), ¯®-¤®¡®£® à®¤  ¯à¥®¡à §®¢ ¨¥ ¥ ª®á¥âáï ¯à®áâà -áâ¢¥ëå ª®¬¯®¥â ¯®â¥æ¨ « ,   § ¢¨á¨¬®áâì ®â

¢à¥¬¥¨ âà¥âì¥© ª®¬¯®¥âë ¬®¦¥â ¡ëâì ¨áª«îç¥ ,¥á«¨ ¢ë¡à âì 
(1) ¨ 
(2) ¢ ¢¨¤¥
(1)(�) =� �Z0 d� 0A(1;n)3 (� 0) +0@ 1� �Z0 d� 0A(1;n)3 (� 0)1A �;
(2)(�) =� �Z0 d� 0A(2)3 (� 0) +0@ 1� �Z0 d� 0A(2)3 (� 0)1A �:� ª¨¬ ®¡à §®¬, ä¥à¬¨®ë© ¤¥â¥à¬¨ â (5) ¯à¨¬¥â¢¨¤det(@+iA+M) = Z D D exp f�SF (Aj ; eA3;M)g;(6)£¤¥ ¤¥©áâ¢¨¥SF (Aj ; eA3;M) == �Z0 d� Z d2x f@ + i(jAj + 3 eA3) +Mg ; (7)¨ eA3 = 1� �R0 d� [gA(1)3 (�)n+eA(2)3 (�)I] ï¢«ï¥âáï ã¦¥ ¢¥-«¨ç¨®© ¯®áâ®ï®©. �«ï ¢ëç¨á«¥¨ï ¤¥â¥à¬¨ â (6){(7) ¯à®¨§¢¥¤¥¬ �ãàì¥-à §«®¦¥¨¥ ä¥à¬¨®ëå¯®«¥©  (�;x) = 1� n=+1Xn=�1 ei!n� n(x);  (�;x) == 1� n=+1Xn=�1 e�i!n� n(x)¨ § ¯¨è¥¬ â¥¯¥àì ¤¥©áâ¢¨¥ ª ªSF (Aj ; eA3;M) == 1� n=+1Xn=�1Z d2x (x)nfd+ i3(!n+ eA3) +Mg n(x):�¤¥áì ¬ë ¢¢¥«¨ á«¥¤ãîé¥¥ ®¡®§ ç¥¨¥ ¤«ï ®¯¥-à â®à  ¤¨ää¥à¥æ¨à®¢ ¨ï d = j(@j + iAj) ,  !n = �(2n + 1)=� | ¬ æã¡ à®¢áª¨¥ ç áâ®âë ¤«ïä¥à¬¨®®¢. �â ª, ãç¨âë¢ ï, çâ® ä¥à¬¨® ï ¬¥à ¯¥à¥¯¨è¥âáï â¥¯¥àì ¢ ¢¨¤¥D (�; x)D (�; x) = n=+1Yn=�1D n(x)D n(x);¤«ï ¤¥â¥à¬¨ â  ¡ã¤¥¬ ¨¬¥âìdet(@+iA+M) = n=+1Yn=�1detfd+M+i3(!n+ eA3)g;£¤¥ ä¨£ãà¨àãîé¨© ¯®¤ § ª®¬ ¯à®¨§¢¥¤¥¨ï ¤¥â¥à-¬¨ â ¬®¦¥â ¡ëâì § ¯¨á  ¢ ¢¨¤¥Z D�nD�n exp��Z d2x�n(x)(d+�nei3�n)�n(x)�:(8)



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2003. ò2 29�¤¥áì ¬ë ¢®á¯®«ì§®¢ «¨áì ¥¯®áà¥¤áâ¢¥® ä®à¬ã-«®© �©«¥à  á ®¡®§ ç¥¨ï¬¨ �n =qM2 + (!n+ eA3)2¨ �n = arctg �!n+ eA3M � . �«ï â®£® çâ®¡ë à ááç¨â âì¤¥â¥à¬¨ â (8), ¯à¨¬¥¨¬ ¨§¢¥áâë© ¬¥â®¤ ¢ëç¨á-«¥¨ï  ®¬ «ì®£® ïª®¡¨   �ã¤¦¨ª ¢ë [13]. �«ïíâ®£® ¢ ç «¥ ¯à®¢¥¤¥¬ á«¥¤ãîé¥¥ ¯à¥®¡à §®¢ ¨¥¤«ï á¯¨®à®¢ � (ª¨à «ì®¥ ¢à é¥¨¥ ¢ ¯à®áâà áâ¢¥(1 + 1))�n(x) = e�i�n2 3�0n(x); �n(x) = �0n(x)ei�n2 3 :� íâ®¬ á«ãç ¥ ¥âàã¤® ã¡¥¤¨âìáï, çâ® ¢ëà ¦¥¨¥(8) ¯à¨¬¥â ¢¨¤detfd+M + i3(!n + eA3)g= Jn det[d+ �n]; (9)£¤¥Jn = exp�� i4� tr��n Z d2x�ij�F (1)ij + 12F (2)ij ��� :� íâ®¬ ¢ëà ¦¥¨¨ F (1) ¨ F (2) | â¥§®àë ¥ ¡¥«¥-¢®£® ¨  ¡¥«¥¢®£® ¯®«¥© á®®â¢¥âáâ¢¥®. �®á«¥¤¨©¬®¦¨â¥«ì ¢ (9) ¥ § ¢¨á¨â ï¢® ®â § ª  ä¥à¬¨-®®© ¬ ááë ¨ ¯®íâ®¬ã ¥ ¡ã¤¥â ¤ ¢ âì ¢ª« ¤  ¢ àãè îéãî ç¥â®áâì ç áâì íää¥ªâ¨¢®£® ¤¥©áâ-¢¨ï, ¯®íâ®¬ã ¬ë áà §ã ¬®¦¥¬ § ¯¨á âì ¢ëà ¦¥¨¥¤«ï �odd�odd = i4� tr � n=+1Xn=�1�n� Z d2x�ij�F (1)ij + 12F (2)ij �! :(10)� «¥¥, ¯®áª®«ìªã á ¬® ¯®«¥ �n ¤®«¦® à áª« ¤ë-¢ âìáï ¯®  ¯à ¢«¥¨ï¬ ¢ æ¢¥â®¢®¬ ¯à®áâà áâ¢¥�n = �0nI + �anTa , â®, § ï ¥£® ï¢ë© ¢¨¤, ¥âàã¤-® ¯®«ãç¨âì ¢ëà ¦¥¨ï ¤«ï ª ¦¤®© ¥£® æ¢¥â®¢®©ª®¬¯®¥âë�0n = 12 arctg 2M(!n + e eA(2)3 )M2 + g24 j eA(1)3 j2 � (!n+ e eA(2)3 )2! ;�an = arctg gM j eA(1)3 jM2 � g24 j eA(1)3 j2 + (!n + e eA(2)3 )2!na:�¤¥áì á«¥¤ã¥â ®¡à â¨âì ¢¨¬ ¨¥   â®â ä ªâ, çâ® ¢®â«¨ç¨¥ ®â á«ãç ï ç¨áâ® ¥ ¡¥«¥¢®£® ¯®«ï, ¢ ¤ ®©ª®¬¡¨ æ¨¨  ¡¥«¥¢®£® ¨ ¥ ¡¥«¥¢®£® ¯®«¥© ¢ª« ¤ ¢�odd ¡ã¤¥â ¤ ¢ âì ¥ â®«ìª® æ¢¥â®¢ ï á®áâ ¢«ïîé ï¯®«ï �an , ® â ª¦¥ ¨ �0n . �â® á¢ï§ ® á  «¨ç¨¥¬â¥§®à   ¡¥«¥¢®£® ¯®«ï F (2) ¢ ¯®¤¨â¥£à «ì®¬¢ëà ¦¥¨¨ ¢ (10). �ë¬¨ á«®¢ ¬¨, á ¬® ¢ëà ¦¥¨¥¯®¤ § ª®¬ tr ¢ (10) ¬®¦¥â ¡ëâì ¯¥à¥¯¨á ® ª ªZ d2x�ij  � n=+1Xn=�1�an�F (1)aij +� n=+1Xn=�1�0n�12F (2)ij ! :(11)�áâ ®¢¨¬áï ¡®«¥¥ ¯®¤à®¡®   ¢ëç¨á«¥¨¨ ®¤®©¨§ áã¬¬, ¢å®¤ïé¨å ¢ (11), ª ¯à¨¬¥àãP�an . �«ï íâ®£®

¢ ç «¥ ¢¢¥¤¥¬ á«¥¤ãîé¨¥ ®¡®§ ç¥¨ï m � �M ,x� g2�j eA(1)3 j ¨ y � e�j eA(2)3 j . �®£¤ n=+1Xn=�1�an = n=+1Xn=�1arctg� 2mxm2 � x2 + ((2n+1)� + y)2� :� «¥¥ ¢®á¯®«ì§ã¥¬áï â¥¬, çâ® íâ® ¢ëà ¦¥¨¥ ¬®¦®¯¥à¥¯¨á âì ¢ íª¢¨¢ «¥â®© ä®à¬¥ [9]X(x; y;m) = xZ0 du@�@u (u; y;m);£¤¥@�@u (u; y;m) == 2m n=+1Xn=�1 m2 + u2 + ((2n+1)� + y)2[m2 + ((2n+ 1)�+ y)2 � u2]2 + 4m2u2 :� á¢®î ®ç¥à¥¤ì ¯®á«¥¤¥¥ ¢ëà ¦¥¨¥ ¢ â®ç®áâ¨à ¢®@�@u (u; y;m) ==� m2�i IC dz th�z2� m2 + u2 + (y� iz)2[m2 + (y� iz)2 � u2]2 + 4m2u2 ;(12)£¤¥ ª®âãà C â ª®¢, çâ® ®å¢ âë¢ ¥â ¢á¥ ¯®«îá th � z2�, â. ¥. â®çª¨ z = i(2n+1)� . � «¥¥ ¥®¡å®¤¨¬®§ ¬¥¨âì ª®âãà C   íª¢¨¢ «¥âãî áã¬¬ã C1+C2¤¢ãå ¤àã£¨å ª®âãà®¢, ª®â®àë¥ ¢¬¥áâ¥ ¡ã¤ãâ â¥¯¥àì¢«îç âì ¢ á¥¡ï â®«ìª® ç¥âëà¥ ®á®¡ë¥ â®çª¨ ¤à®¡¨.� â ª®¬ á«ãç ¥, áã¬¬¨àãï ¢ëç¥âë ¢® ¢á¥å íâ¨åâ®çª å, ¯®«ãç ¥¬ ¨áª®¬®¥ ¢ëà ¦¥¨¥ (12)@�@u (u; y;m) == sh(m)4 � 1ch(m) + cos(u� y) + 1ch(m) + cos(u+ y)�¨ â¥¬ á ¬ë¬, ¯®á«¥ ¨â¥£à¨à®¢ ¨ï ¯® u [14], á ¬®¢ëà ¦¥¨¥ ¤«ï áã¬¬ë P�an ¯à¨¨¬ ¥â ¢¨¤n=+1Xn=�1�an = arctg�th�m2 � tg �x� y2 ��++arctg�th�m2 � tg �x+ y2 �� :�ç¥¢¨¤®, çâ®   «®£¨ç® ¬®¦¥â ¡ëâì à ááç¨â   ¨áã¬¬  P�0n . �¡ê¥¤¨ïï ¨å, ¢ë¯¨è¨¬ áà §ã â®â ¢¨¤,ª®â®àë© ®ª®ç â¥«ì® ¯à¨¬¥â ¢ëà ¦¥¨¥ (10)�odd = �(1) +�(2); (13)£¤¥�(1) = ig8�"arctg th��M2 � tg�g�2 j eA(1)3 j � e�j eA(2)3 j2 �!++ arctg th��M2 � tg � g�2 j eA(1)3 j+ e�j eA(2)3 j2 �!#�15 ���, ä¨§¨ª ,  áâà®®¬¨ï, ò2



30 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2003. ò2� na Z d2 x�ijF (1)aij ; (14)�(2) = ie8�"arctg th��M2 � tg�e�j eA(2)3 j � g�2 j eA(1)3 j2 �!++ arctg th��M2 � tg � g�2 j eA(1)3 j+ e�j eA(2)3 j2 �!#��Z d2x �ijF (2)ij : (15)�¥âàã¤® ¥¯®áà¥¤áâ¢¥® ã¡¥¤¨âìáï ¢ â®¬, çâ®¯®«ãç¥®¥ ¢ëà ¦¥¨¥ ¢ ¯à¥¤¥«¥ à ¢¥áâ¢  ã«î®¤®£® ¨§ ¯®«¥© («¨¡®  ¡¥«¥¢®£®, «¨¡® ¥ ¡¥«¥-¢®£®) ¢ â®ç®áâ¨ ¢®á¯à®¨§¢®¤¨â à ¥¥ ¯®«ãç¥ë¥à¥§ã«ìâ âë [9]. �¥£ª® â ª¦¥ ¢¨¤¥âì, çâ® ¢ ¯à¥¤¥«¥ã«¥¢®© â¥¬¯¥à âãàë  àãè îé ï ç¥â®áâì ç áâì¤¥©áâ¢¨ï (13), (14), (15) ¯¥à¥å®¤¨â ¢ ¯®«ãáã¬¬ãç«¥®¢ �¥à {� ©¬®á   ¡¥«¥¢®£® ¨ ¥ ¡¥«¥¢®£®¯®«¥©, ª ¦¤ë© ¨§ ª®â®àëå ¢®á¯à®¨§¢®¤¨â ¨§¢¥áâë¥à¥§ã«ìâ âë ¤«ï ¡¥áâ¥¬¯¥à âãà®© ª¢ â®¢®© â¥®à¨¨¯®«ï [15, 16]�oddjT=0 = 12 MjM j [S(1)CS + S(2)CS ];£¤¥ ¢  è¥¬ á«ãç ¥S(1)CS = ig24� tr Z d3xA(1)3 �ijF (1)ij ;S(2)CS = ie24� Z d3xA(2)3 �ijF (2)ij :� ª«îç¥¨¥� ª¨¬ ®¡à §®¬, ¢  áâ®ïé¥© áâ âì¥ ¯®«ãç¥® â®ç-®¥ ¢ëà ¦¥¨¥ ¤«ï â®© ç áâ¨ ª®¥ç®â¥¬¯¥à âãà®-£® íää¥ªâ¨¢®£® ¤¥©áâ¢¨ï ¢ ¯à®áâà áâ¢¥ à §¬¥à®-áâ¨ (2 + 1) , ª®â®à ï ¨¤ãæ¨àã¥âáï ¬ áá¨¢ë¬¨ ä¥à-¬¨® ¬¨,  å®¤ïé¨¬¨áï   ä®¥ ®¤®¢à¥¬¥® ª ª ¡¥«¥¢ëå, â ª ¨ ¥ ¡¥«¥¢ëå ª «¨¡à®¢®çëå ¯®«¥©¢ á¯¥æ¨ «ì®© ª®ä¨£ãà æ¨¨, ¨ ª®â®à ï ¯à¨¢®¤¨âª  àãè¥¨î ç¥â®áâ¨. �®¤ á¯¥æ¨ «ì®© ¯®¨¬ ¥â-áï â ª ï ª®ä¨£ãà æ¨ï, ¢ ª®â®à®© ®¡¥á¯¥ç¨¢ ¥âáïà ¢¥áâ¢® ã«î í«¥ªâà¨ç¥áª¨å ¨ ¥§ ¢¨á¨¬®áâì ®â¢à¥¬¥¨ ¬ £¨âëå ¯®«¥©. �®«ãç¥ë©  ¬¨ ®¡-é¨© à¥§ã«ìâ â ¢ á«ãç ¥ à ¢¥áâ¢  ã«î ®¤®£® ¨§â¨¯®¢ ª «¨¡à®¢®çëå ¯®«¥© ¢ â®ç®áâ¨ ¢®á¯à®¨§-
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