
60 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2004. ò4��� 539.12.01 �������������� ��������� SU(2)-��������.�. �ãª®¢áª¨©, �.�. � à á®¢(ª ä¥¤à  â¥®à¥â¨ç¥áª®© ä¨§¨ª¨)E-mail: zhukovsk@phys.msu.su� áá¬®âà¥ë ãá«®¢¨ï, ¯à¨ ª®â®àëå ¢®§¬®¦® ä¥àà®¬ £¨â®¥ á®áâ®ï¨¥ ¢ ªãã¬ . �®ª § -®, çâ® ª®¤¥á æ¨ï â å¨®ëå ¬®¤ ¢ ¯à®áâà áâ¢¥® ®¤®à®¤®¥ á®áâ®ï¨¥ ¢®§¬®¦® ¯à¨®£à ¨ç¥¨¨ ¤«¨ë ¯®«ï. �áá«¥¤®¢  ¢®¯à®á ® ä §®¢®¬ ¯¥à¥å®¤¥ ¬¥¦¤ã ä¥àà®¬ £¨âë¬ ¨á¢¥àå¯à®¢®¤ïé¨¬ á®áâ®ï¨ï¬¨.1. �«ï ®¡êïá¥¨ï à §«¨çëå ¥¯¥àâãà¡ â¨¢-ëå ï¢«¥¨© ¢ ª¢ â®¢®© â¥®à¨¨ ¥ ¡¥«¥¢ëå ¯®«¥©®á®¡¥® ¢ ¦ãî à®«ì ¯à¨®¡à¥â îâ ª «¨¡à®¢®ç-ë¥ ª®ä¨£ãà æ¨¨, ï¢«ïîé¨¥áï à¥è¥¨ï¬¨ ãà ¢-¥¨© �£ {�¨««á  ¨ «®ª «ì® ¬¨¬¨¬¨§¨àãîé¨¥ª «¨¡à®¢®ç®¥ ¤¥©áâ¢¨¥. �¤¨¬ ¨§ à¥è¥¨© íâ¨åãà ¢¥¨© ï¢«ï¥âáï ¯®áâ®ï®¥ åà®¬®¬ £¨â®¥ ¯®-«¥ [1]. � áâ âì¥ [2] ¯®ª § ®, çâ® ¯à¨ ®¯à¥¤¥«¥-ëå ¯«®â®áâïå ä¥à¬¨®®¢, ¢§ ¨¬®¤¥©áâ¢ãîé¨å á¯®«¥¬, ¨¬ í¥à£¥â¨ç¥áª¨ ¢ë£®¤¥¥ à á¯®« £ âìáï  ãà®¢ïå � ¤ ã ¯à¨ ¥ã«¥¢®¬ åà®¬®¬ £¨â®¬¯®«¥ (<ä¥àà®¬ £¨â®¥> á®áâ®ï¨¥), ç¥¬ ¢ãâà¨ áä¥-àë �¥à¬¨ ¯à¨ ®âáãâáâ¢¨¨ åà®¬®¬ £¨â®£® ¯®«ï.�¤ ª® ¯®áâ®ï®¥ åà®¬®¬ £¨â®¥ ¯®«¥, ï¢«ïïáìà¥è¥¨¥¬ ãà ¢¥¨© �£ {�¨««á , ¥ ¬¨¨¬¨§¨-àã¥â ¤¥©áâ¢¨ï ¢¢¨¤ã  «¨ç¨ï â å¨®ëå ¬®¤. �â ¯à®¡«¥¬  ¨áá«¥¤®¢ « áì ¢® ¬®£¨å à ¡®â å (®¤¨ ¨§¯®á«¥¤¨å | [2, 3]). �  áâ®ïé¥© áâ âì¥ ¤¥« ¥âáï¯®¯ëâª  ¨áá«¥¤®¢ âì ä §®¢ë© ¯¥à¥å®¤ ¬¥¦¤ã ä¥àà®-¬ £¨âë¬ á®áâ®ï¨¥¬ ¢ ªãã¬  ¨ ä §®©, ¢ ª®â®à®©åà®¬®¬ £¨â®£® ¯®«ï ¥â.2. � áá¬®âà¨¬ ç¨áâ® ª «¨¡à®¢®çãî â¥®à¨î á£àã¯¯®© SU(2) ¢ (3 + 1)-¬¥à®¬ ¯à®áâà áâ¢¥. � -£à ¦¨  L = �1=4F a��F a�� ¬®¦® ¯¥à¥¯¨á âì ¢ ¢¨-¤¥, ¤¥¬®áâà¨àãîé¥¬ ¢§ ¨¬®¤¥©áâ¢¨¥ § àï¦¥®£®¢¥ªâ®à®£® ¯®«ï á <í«¥ªâà®¬ £¨âë¬>:L=�14f2�� � 12 j(D��� �D���)j2 �� ief���+��� + e24 (�+��� ��+���)2; (1)£¤¥ ¢¢¥¤¥ë á«¥¤ãîé¨¥ ®¡®§ ç¥¨ï: A� = A3� |¥©âà «ì®¥ (<í«¥ªâà®¬ £¨â®¥>) ¯®«¥; �� == 1p2(A1�+iA2�) | § àï¦¥®¥ ¯®«¥, D� = @�+ieA� .<�«¥ªâà®¬ £¨â®¥> ¯®«¥, ï¢«ïîé¥¥áï ¢  -è¥© § ¤ ç¥ ¯®áâ®ïë¬ åà®¬®¬ £¨âë¬,  ¯à ¢¨¬¢¤®«ì ®á¨ z , ª «¨¡à®¢ªã ¢ë¡¥à¥¬ ¢ ¥á¨¬¬¥âà¨ç®¬¢¨¤¥,   § àï¦¥®¥ ¯®«¥ | ¯®ª  ã«¥¢ë¬:A� = (A0;A) = (0; (0; x1B; 0));�� =�+� = 0: (2)�â®â  ¡®à (A;�) ï¢«ï¥âáï à¥è¥¨¥¬ ãà ¢¥-¨© ¯®«ï. �¤ ª® ¥á«¨ ¨áª âì ®â«¨çë¥ ®â ã-

«ï à¥è¥¨ï ãà ¢¥¨© ¤¢¨¦¥¨ï ¤«ï § àï¦¥-®£® ¯®«ï � ¢® ¢¥è¥¬ åà®¬®¬ £¨â®¬ ¯®-«¥ A� , â® à¥è¥¨ï ¬®¦® § ¯¨á âì ¢ ¢¨¤¥�� = e�iEx0+ik3x3+ik2x2 fn�(x1 � k2=eB) . �®®â¢¥â-áâ¢ãîé¨© ¨¬ í¥à£¥â¨ç¥áª¨© á¯¥ªâà ¨¬¥¥â ¢¨¤ (á¬., ¯à., [4]) E2 = k23 +2eB(n+ 12)� 2eB; (3)£¤¥ n = 0; 1; 2; : : : � ª ¢¨¤®, í¥à£¨ï áâ ®¢¨âáï¬¨¬®© ¯à¨ ®à¨¥â æ¨¨ á¯¨ , á®®â¢¥âáâ¢ãîé¥©§ ªã <�>, n= 0 ¨ k23 < eB (â å¨®ë¥ ¬®¤ë). � -«¨ç¨¥ â ª¨å í¥à£¨© ¤¥¬®áâà¨àã¥â ¥áâ ¡¨«ì®áâì¤ ®© ª®ä¨£ãà æ¨¨ ®â®á¨â¥«ì® á¤¢¨£®¢ ¢¤®«ìâ å¨®ëå ¬®¤, á®®â¢¥âáâ¢ãîé¨å íâ¨¬ í¥à£¨ï¬ [5].� à ¡®â å [2, 3] ¯à¥¤« £ ¥âáï ¬¥â®¤, á ¯®¬®-éìî ª®â®à®£® ã¤ ¥âáï, á¯ãáª ïáì ¢¤®«ì â å¨®ëå¬®¤, ¤®áâ¨£ãâì ®¤®à®¤®£® ª¢ â®¢®£® á®áâ®ï¨ï�®«« . �à¨ íâ®¬  ¯à ¢«¥¨¥ á¯ãáª  ®¯à¥¤¥«ï¥âáïª ª à § ãá«®¢¨¥¬ ®¤®à®¤®áâ¨ ª®¥ç®£® à¥è¥¨ï.�ë¡¨à îâáï «¨èì ¬®¤ë á k3 = 0 , â ª ª ª ¥ ¤®«¦®¡ëâì § ¢¨á¨¬®áâ¨ ®â x3 . �«ï â®£® çâ®¡ë ¥ ¡ë«®§ ¢¨á¨¬®áâ¨ ®â x2 , ¥®¡å®¤¨¬® ãáà¥¤¥¨¥ ¯® ¢á¥¬¢®§¬®¦ë¬ § ç¥¨ï¬ k2 . �¥£ª® ¢¨¤¥âì ¯à¨ íâ®¬,çâ® ¢®§¡ã¦¤ îâáï á ¬ë¥ <¦¥áâª¨¥> ¬®¤ë. �¥è¥¨¥¨é¥âáï ¢ ¢¨¤¥ äãªæ¨©, ¥ § ¢¨áïé¨å ®â x3 :��(x) = ��(x0; x1; x2)pl; (4)£¤¥ l | ¤«¨  åà®¬®¬ £¨â®£® ¯®«ï ¢¤®«ì ®á¨ x3 .� ãç¥â®¬ â®£® çâ® ã â¥§®à  ¯®«ï ®â«¨ç  ®â ã«ï«¨èì ª®¬¯®¥â  f12 , ¥áâ ¡¨«ì ï ¬®¤  ¬®¦¥â¡ëâì ®¯¨á   á«¥¤ãîé¨¬ íää¥ªâ¨¢ë¬ « £à ¦¨- ®¬ ¤«ï áª «ïà®£® ¯®«ï ' :Le� =�12 jD�'j2 +2eB'2 � e22l '4: (5)� £à ¦¨  (5) ¯®å®¦   å¨££á®¢áª¨©, ¥á«¨ à á-á¬ âà¨¢ âì ç«¥ ¢§ ¨¬®¤¥©áâ¢¨ï á åà®¬®¬ £¨âë¬¯®«¥¬ ª ª ®âà¨æ â¥«ìë© ª¢ ¤à â ¬ ááë. �¤¨áâ-¢¥®¥ ¨ ®ç¥ì ¢ ¦®¥ ®â«¨ç¨¥ á®áâ®¨â ¢ â®¬, çâ®¢§ ¨¬®¤¥©áâ¢¨¥ á ¢¥è¨¬ ¯®«¥¬ ¢å®¤¨â â ª¦¥ ¨ ¢ª®¢ à¨ âë¥ ¯à®¨§¢®¤ë¥. � à¥§ã«ìâ â¥ à¥è¥¨©ãà ¢¥¨© ¯®«ï, ®¤®à®¤ëå ¢ ¯à®áâà áâ¢¥, ¤«ïíâ®£® « £à ¦¨   ¥ ¨¬¥¥âáï. �â®¡ë ®¡¥á¯¥ç¨âì ¨å



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2004. ò4 61 «¨ç¨¥, ¢ [2] ¯à¨¬¥¥ â®â ¦¥ ¬¥â®¤, çâ® ¨ ¢ [6] ¤«ïá«ãç ï ä¥à¬¨®®¢. �¬ëá« ¥£® ¢ â®¬, çâ® á®¢¥àè ¥âáï¯¥à¥å®¤ ª ¤àã£®© íää¥ªâ¨¢®© (2+1)-¬¥à®© ¬®¤¥«¨á ç¥à-á ©¬®®¢áª¨¬ ç«¥®¬, ®¯¨áë¢ îé¥© ®¢ë¥¡®§®ë 'a :Le� =�12 j(i@� � eA� + a�)'aj2 +2eB'2a �� e22l '4a + ����4� a�@�a�: (6)� ª ¨§¢¥áâ® [7], ç¥à-á ©¬®®¢áª¨© ç«¥ ¨§¬¥ï¥âáâ â¨áâ¨ªã ç áâ¨æ, ¯à¨ªà¥¯«ïï ª ¨¬ ¤®¯®«¨â¥«ì-ë© ¬ £¨âë© ¯®â®ª, ¨ ¤¥« ¥â ¥¥, ¢®®¡é¥ £®¢®àï,¤à®¡®© ¢ § ¢¨á¨¬®áâ¨ ®â ¯ à ¬¥à  � . �®åà ï¥âáïáâ â¨áâ¨ª  «¨èì ¯à¨ � = 2�k , £¤¥ k | æ¥«®¥ç¨á«®. � [2, 6] ãª § ®, çâ® íâ®£® ¤®áâ â®ç® ¤«ïâ®£®, çâ®¡ë ¤¨ ¬¨ª¨ (5) ¨ (6) ¡ë«¨ íª¢¨¢ «¥âë.�®«¥ 'a ®¯¨áë¢ ¥â ®¢ë¥ ¡®§®ë, ª®â®àë¥ ª®-¤¥á¨àãîâáï   ¯à®áâà áâ¢¥®-®¤®à®¤®¬ à¥è¥-¨¨: 'a = v = const . �â® à¥è¥¨¥ ¢®§¨ª ¥â, ª®£¤ ç¥à-á ©¬®®¢áª®¥ ¯®«¥ a� ¯®«®áâìî ª®¬¯¥á¨àã¥â¬ £¨â®¥ ¯®«¥ A� ¢ ª®¢ à¨ âëå ¯à®¨§¢®¤ëå,çâ® ¤¥« ¥â ¬®¤¥«ì ç¨áâ® å¨££á®¢áª®©: ai = eAi .� ¤¥¦®© £ à â¨¥© â®£®, çâ®  ©¤¥®¥ à¥è¥¨¥ï¢«ï¥âáï ¨áâ¨ë¬ ¢ ªãã¬®¬, â. ¥. ãáâ®©ç¨¢® â ª¦¥¨ ®â®á¨â¥«ì® ¥®¤®à®¤ëå ¢¤®«ì åà®¬®¬ £¨â®-£® ¯®«ï ¢®§¬ãé¥¨©, ï¢«ï¥âáï ®âáãâáâ¢¨¥ â å¨®ëå¬®¤ á ¨¬¯ã«ìá®¬ k3 6= 0 .�§ (3) á«¥¤ã¥â, çâ® ¥áâ ¡¨«ìë¬¨ ¡ã¤ãâ ¢á¥¬®¤ë á n = 0; s = �1=2 ¨ k23 < eB . �«ï â®£®çâ®¡ë ¥ áãé¥áâ¢®¢ «® â å¨®ëå ¬®¤ á k3 6= 0 ,¤®áâ â®ç® á¤¥« âì ¯à®âï¦¥®áâì ¯®«ï ¢¤®«ì ®á¨ zª®¥ç®©. � íâ®¬ á«ãç ¥,  ª« ¤ë¢ ï   § àï¦¥-®¥ ¯®«¥ ¯¥à¨®¤¨ç¥áª¨¥ ãá«®¢¨ï ¢¤®«ì íâ®© ®á¨A1;2� (0) = A1;2� (L3) , ¬ë ¯®«ãç ¥¬ ãá«®¢¨¥ ¤¨áªà¥â¨-§ æ¨¨ ¨¬¯ã«ìá : k3 = 2�n3=L3 . �«ï ¨§¡ ¢«¥¨ï ®ââ å¨®ëå ¬®¤ á k3 > 0 ¥®¡å®¤¨¬® ¯®âà¥¡®¢ âì,çâ®¡ë á ¬ë¥ ¨§ª®«¥¦ é¨¥ ¥®¤®à®¤ë¥ ¬®¤ë(n3 = �1) ®¡« ¤ «¨ ¢á¥ ¦¥ ã¦¥ ¯®«®¦¨â¥«ìë¬ª¢ ¤à â®¬ í¥à£¨¨,   íâ® ¢ á¢®î ®ç¥à¥¤ì  ª« ¤ë-¢ ¥â ä¨§¨ç¥áª®¥ ®£à ¨ç¥¨¥   ¬ ªá¨¬ «ì® ¢®§-¬®¦ãî ¯à®âï¦¥®áâì åà®¬®¬ £¨â®£® ¯®«ï:� 2�Lmax3 �2 = eB: (7)� ¬® ¯® á¥¡¥ åà®¬®¬ £¨â®¥ ¯®«¥ ¥  àãè ¥âæ¢¥â®¢®© á¨¬¬¥âà¨¨. �¤ ª® ¥¥  àãè ¥â  «¨ç¨¥ª®¤¥á â  § àï¦¥®£® ¯®«ï. �®áª®«ìªã ¤®¯ãáâ¨¬ë«¨èì ¡¥áæ¢¥âë¥ á®áâ®ï¨ï á¨áâ¥¬ë, â® ¯à¨å®¤¨¬ª ¢ë¢®¤ã, çâ® ¢ ç¨áâ® ª «¨¡à®¢®ç®© â¥®à¨¨ â -ª®¥ á®áâ®ï¨¥ ¥¢®§¬®¦®. �®£« á® [2], ¥®¡å®-¤¨¬® ¢¢¥áâ¨ ¥é¥ ¯®«¥ ª¢ àª®¢, ª®â®à®¥ ï¢«ï«®áì¡ë ¯®áâ ¢é¨ª®¬ § àï¤ , ¢®ááâ  ¢«¨¢ ï æ¢¥â®¢ãîá¨¬¬¥âà¨î.3. � ª ¯®ª § ® ¢ëè¥, ª «¨¡à®¢®çãî ª®ä¨-£ãà æ¨î ¨§ ¯®áâ®ï®£® åà®¬®¬ £¨â®£® ¯®«ï ¨§ àï¦¥®£® ®¤®à®¤®£® ª®¤¥á â  á«¥¤ã¥â à á-á¬ âà¨¢ âì ¥ á ¬ã ¯® á¥¡¥,   ¢® ¢§ ¨¬®¤¥©áâ¢¨¨

á ä¥à¬¨® ¬¨. �ë ¡ã¤¥¬ à áá¬ âà¨¢ âì ¡¥§¬ áá®-¢ë¥ ä¥à¬¨®ë ¢ äã¤ ¬¥â «ì®¬ ¯à¥¤áâ ¢«¥¨¨.�¨ ®¯¨áë¢ îâáï ãà ¢¥¨¥¬ �¨à ª i�D�	= 0; (8)£¤¥ D� = @� + ieA� . � ¯®«¥ ª ¦¤®© ª «¨¡à®¢®ç®©ª®ä¨£ãà æ¨¨ ãà ¢¥¨¥ �¨à ª  ¡ã¤¥â ¯à¨¢®¤¨âì ªá¢®¥¬ã í¥à£¥â¨ç¥áª®¬ã á¯¥ªâàã.�¥à¬¨®ë, ®¡« ¤ -îé¨¥ ª®¥ç®© ¯«®â®áâìî, § ©¬ãâ ¢ ®á®¢®¬ á®-áâ®ï¨¨ ¥ª®â®à®¥ ª®«¨ç¥áâ¢® ¨¦¨å ãà®¢¥©. �å¯®« ï í¥à£¨ï, ï¢«ïîé ïáï áã¬¬®© í¥à£¨© ¢á¥å§ ïâëå ãà®¢¥©, ¡ã¤¥â § ¢¨á¥âì ®â ¢¥è¥£® ¯®«ï.�£à ¨ç¥¨ï á¢®¤ïâáï ª á«¥¤ãîé¥¬ã: ¯à®áâà áâ¢®(3 + 1)-¬¥à®, ® ®£à ¨ç¥® ¯® ®á¨ z ¨â¥à¢ «®¬(0; L3) , £¤¥ L3 = Lmax3 = 2�=peB , á¨áâ¥¬  ¤®«¦ ¡ëâì § àï¤®¢® ¥©âà «ì . � è  æ¥«ì | ¨áá«¥¤®¢ âì¥¥ ¤«ï á«ãç ï ¯®áâ®ïëå åà®¬®¬ £¨âëå ¯®«¥©á ãç¥â®¬ â¥å ®£à ¨ç¥¨©, ª®â®àë¥ ¡ë«¨ á¤¥« ë¯à¨ à áá¬®âà¥¨¨ ¡®§®®£® á¥ªâ®à , ¨ ®â¢¥â¨âì  ¢®¯à®á ® ä §®¢®¬ ¯¥à¥å®¤¥ ¬¥¦¤ã á¢¥àå¯à®¢®¤ïé¨¬¨ ä¥àà®¬ £¨âë¬ á®áâ®ï¨¥¬ ¢ ªãã¬ . �àã£¨¬¨á«®¢ ¬¨, ¡ã¤¥â «¨ í¥à£¥â¨ç¥áª¨ ¢ë£®¤®, ¥ ¬¥-ïï L3 , <¢ëª«îç¨âì> åà®¬®¬ £¨â®¥ ¯®«¥?�«ï á«ãç ï á ¢¥è¨¬ ¯®«¥¬ ¨«¨ ¡¥§ ¥£® á ç -«  ®¯à¥¤¥«¨¬ <í¥à£¨î �¥à¬¨> ¨§ à ¢¥áâ¢ N =X� �(EF �E�); (9)£¤¥ � |  ¡®à ª¢ â®¢ëå ç¨á¥« á®¡áâ¢¥ëå äãª-æ¨© ®¯¥à â®à  �¨à ª  ¢ ¤ ®¬ ¯®«¥. �®« ï í¥à-£¨ï ®¯à¥¤¥«ï¥âáï ª ªEtot =X� �(EF (N)�E�)E�: (10)�¥è¥¨ï á¢®¡®¤®£® ãà ¢¥¨ï �¨à ª  ¨¬¥îâ ¢¨¤¯«®áª¨å ¢®« ¨ § ¤ îâáï ª¢ â®¢ë¬¨ ç¨á« ¬¨:� = c; s; �; k1; k2; k3 , £¤¥ c; s; � = �1 | æ¢¥â, ¯à®¥ª-æ¨ï á¯¨  ¨ § ª í¥à£¨¨, E2� = k2 . �ç¥â ãá«®¢¨©¯¥à¨®¤¨ç®áâ¨ á¢®¤¨âáï ª ®£à ¨ç¥¨î   § ç¥¨¥¨¬¯ã«ìá®¢: ki = 2�ni=Li , ni | æ¥«ë¥ ç¨á« .�«ï á«ãç ï B 6= 0 á¯¥ªâà ¨ ª¢ â®¢ë¥ ç¨á« â ª¦¥ å®à®è® ¨§¢¥áâë: �= c; s; �; n; k2; k3 ,E2� = e2B(2n+1� s) + k23;£¤¥ ãçâ¥®, çâ® íää¥ªâ¨¢ë© § àï¤ e0 = e=2 . �á«®¢¨¥¯¥à¨®¤¨ç®áâ¨ á®¢  ®¯à¥¤¥«ï¥â ¢®§¬®¦ë¥ § ç¥-¨ï ¨¬¯ã«ìá®¢,   ¢¨¤ ¢®«®¢®© äãªæ¨¨ ®£à ¨ç¨-¢ ¥â ¬ ªá¨¬ «ì® ¢®§¬®¦®¥ § ç¥¥ k2 , ®¯à¥¤¥«ïïâ¥¬ á ¬ë¬ áâ¥¯¥ì ¢ëà®¦¤¥¨ï ¯® íâ®¬ã ª¢ â®¢®¬ãç¨á«ã.� ãç¥â®¬ (7) ¬®¦® ¢ë¯¨á âì ¢ ¥¤¨®© ä®à¬¥ ¤«ï®¡®¨å á«ãç ¥¢:N(EF ; L3) = 4�L1L2L23 f(EFL32� );Etot(EF ; L3) = 8�2L1L2L33 g(EFL32� ); (11)



62 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2004. ò4£¤¥ f; g | ¡¥§à §¬¥àë¥ äãªæ¨¨ ®â ¡¥§à §¬¥à®©¯¥à¥¬¥®©, ®¯à¥¤¥«ï¥¬ë¥ á®®â®è¥¨ï¬¨fB=0(x) = 1Xn3=�1 2�(x2 � n23)(x2 � n23);gB=0(x) = 1Xn3=�1 4=3�(x2 � n23)(x3 � n33) (12)¢ ®âáãâáâ¢¨¥ åà®¬®¬ £¨â®£® ¯®«ï ¨fB 6=0(x) = 1Xn3=�1 1Xn=0(2� �n0)�(x2 � n� n23);gB 6=0(x) = 1Xn3=�1 1Xn=0(2� �n0)�(x2 � n� n23)qn+ n23(13)¢ ¯à¨áãâáâ¢¨¨ åà®¬®¬ £¨â®£® ¯®«ï.�¢®¤ï ®¡®§ ç¥¨¥ h(x) = g(f�1(2�2x)) , ¬®¦®¢ë¯¨á âì ¯®«ãî í¥à£¨î ª ªEtot = 2e2B2V h( �(eB)3=2 ); (14)£¤¥ �=N=V =N=(L1L2L3) |¯«®â®áâì ä¥à¬¨®®¢.� ¢¨á¨¬®áâì í¥à£¨¨ ¯à¨ ¢ëª«îç¥®¬ ¬ £¨â®¬¯®«¥ ®â B ®¡êïáï¥âáï â¥¬, çâ® B ¢  è¥© § ¤ ç¥¢ëà ¦ ¥âáï ç¥à¥§ L3 .� áá¬®âà¨¬ ¢®¯à®á ®¡ í¥à£¥â¨ç¥áª®© ¢ë£®¤®áâ¨¢®§¨ª®¢¥¨ï åà®¬®¬ £¨â®£® ¯®«ï. �ç¥¢¨¤®,¯à¨ ¥£® £¥¥à æ¨¨ í¥à£¨ï ä¥à¬¨®®¢ ¨§¬¥¨âáï  �2(eB)2V�h(�=(eB)3=2) , £¤¥ �h = hB=0 � hB .� íâ®¬ã á«¥¤ã¥â ¤®¡ ¢¨âì í¥à£¨î åà®¬®¬ £¨â®£®¯®«ï. � «¥¥ ¢ á«ãç ¥ B = 0 ¯à¨ ãá«®¢¨¨ áãé¥áâ¢®¢ -¨ï ¬¥å ¨§¬  íää¥ªâ¨¢®£® ¯à¨âï¦¥¨ï ¢®§¬®¦¥¢ë¨£àëè í¥à£¨¨ §  áç¥â íää¥ªâ  á¢¥àå¯à®¢®¤¨¬®á-â¨ æ¢¥â  [8] (® ¢«¨ï¨¨ åà®¬®¬ £¨â®£® ¯®«ï  íää¥ªâ á¢¥àå¯à®¢®¤¨¬®áâ¨ æ¢¥â  ¨  àãè¥¨¥ ª¨-à «ì®© á¨¬¬¥âà¨¨ á¬. [9]): ä¥à¬¨®ë,  å®¤ïé¨¥áï  ¯®¢¥àå®áâ¨ �¥à¬¨, ®¡à §ãîâ ªã¯¥à®¢áª¨¥ ¯ àë¨ ¢ë¨£àë¢ îâ í¥à£¨î V 2��2=3�2 , £¤¥ � | í¥à£¨ïá¢ï§¨ ªã¯¥à®¢áª®© ¯ àë. � ª¨¬ ®¡à §®¬, ¯®«®¥¨§¬¥¥¨¥ í¥à£¨¨ §  áç¥â ¢ª«îç¥¨ï ¬ £¨â®£®¯®«ï ¨¬¥¥â ¢¨¤�E = V B2(�2e2�h� �(eB)3=2 ) + 18� ++ 2��2=3�2=3B2 �: (15)�ãªæ¨ï �h(x)  ©¤¥  ç¨á«¥® ¨ ¨§®¡à ¦¥   à¨áãª¥. � ª ¢¨¤®, ®  ï¢«ï¥âáï ¯®«®¦¨â¥«ì®©,¨á¯ëâë¢ ¥â ç áâë¥ ®áæ¨««ïæ¨¨, á¢ï§ ë¥ á ¤¨á-ªà¥â®áâìî ãà®¢¥© � ¤ ã. �®¯à®á ® ¢ë£®¤®áâ¨ä¥àà®¬ £¨â®© ä §ë § ¢¨á¨â ®â â®£®,  áª®«ìª®ãá¯¥è® ®âà¨æ â¥«ìë© ç«¥ ¢ (15), ®âà ¦ îé¨©¢ë¨£àëè í¥à£¨¨ ä¥à¬¨® ¬¨ §  áç¥â ¯¥à¥á ¤ª¨á ãà®¢¥©, á®®â¢¥âáâ¢ãîé¨å ã«¥¢®¬ã ¬ £¨â®¬ã¯®«î,   ãà®¢¨ � ¤ ã, á¬®¦¥â ª®ªãà¨à®¢ âì á¯®«®¦¨â¥«ìë¬¨ ç«¥ ¬¨, ®âà ¦ îé¨¬¨ í¥à£¥â¨-ç¥áª¨¥ § âà âë   á®§¤ ¨¥ åà®¬®¬ £¨â®£® ¯®«ï,
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���������ãªæ¨ï �h(x)  â ª¦¥ ¯®â¥à¨, á¢ï§ ë¥ á ¨áç¥§®¢¥¨¥¬ ¬¥å ¨§-¬  á¢¥àå¯à®¢®¤¨¬®áâ¨.�¨¤®, çâ® ª®ªãà¥æ¨ï ¯¥à¢ëå ¤¢ãå ç«¥®¢ á¢®-¤¨âáï ª ¢®¯à®áã ® â®¬,  áª®«ìª® ¢¥«¨ª  ¯®áâ®ï ïá¢ï§¨. � ¯à¨¬¥à, ¥á«¨ ¬ë ãáâà¥¬¨¬ å à ªâ¥àë©à §¬¥à á¨áâ¥¬ë L3 ª ã«î, â® ¡¥£ãé ï ¯®áâ®ï ïá¢ï§¨ ãáâà¥¬¨âáï ª ã«î, ¨ á®§¤ ¨¥ ¬ £¨â®£®¯®«ï áâ ¥â ¥¢ë£®¤®. � ª¨¬ ®¡à §®¬, íâ® ãª §ë-¢ ¥â   ®£à ¨ç¥¨¥ á¨§ã   L3 (¨   ®£à ¨ç¥¨¥á¢¥àåã   B ).�®ªãà¥æ¨ï ¯¥à¢®£® ¨ âà¥âì¥£® ç«¥®¢ ®¯à¥-¤¥«ï¥âáï § ç¥¨¥¬ ¯«®â®áâ¨ ä¥à¬¨®®¢. �á«®¢¨¥í¥à£¥â¨ç¥áª®© ¢ë£®¤®áâ¨ ä¥àà®¬ £¨â®£® á®áâ®-ï¨ï  ª« ¤ë¢ â ®£à ¨ç¥¨¥ á¢¥àåã   ¯«®â®áâìä¥à¬¨®®¢.� ¤ «ì¥©è¥¬  ¢â®àë ¯« ¨àãîâ à §®¡à âì ¡®«¥¥à¥ «¨áâ¨çãî ¬®¤¥«ì, çâ® ¯®§¢®«¨â ¤ âì ª®ªà¥â-ë¥ ®æ¥ª¨ ¯¥à¥ç¨á«¥ë¬ ä ªâ ¬ ¨ ¡®«¥¥ ç¥âª®®â¢¥â¨âì   ¢®¯à®á ® ¢®§¬®¦®áâ¨ áãé¥áâ¢®¢ ¨ïä¥àà®¬ £¨â®© ä §ë ¢ ªãã¬  ���.�¨â¥à âãà 1. Savvidy G.K. // Phys. Lett. 1977. 71B. P. 133.2. Iwazaki A., Murimatsu O. // nucl-th/0304005.3. Iwazaki A, Murimatsu O., Nishikawa T., Ohtani T. //hep-ph/0309066.4. �®ª®«®¢ �.�., �¥à®¢ �.�., �ãª®¢áª¨© �.�., �®à¨á®¢ �.�.� «¨¡à®¢®çë¥ ¯®«ï. �., 1986.5. Nielsen N. K., Olesen P. // Nucl.Phys. V. B160, P. 330, 1998.6. Zhang S. C., Hanson H., Kivelson S. // Phys. Rev. Lett. 1989.62. P. 82.7. Semenoff G.W. // Phys. Rev. Lett. 1988. 61. P. 516.8. Rajagopal K., Wilczek F. // hep-ph/0011333.9. Ebert D., Khudyakov V.V., Zhukovsky V.Ch., Klimenko K.G.// Phys. Rev. 2002. D65. P. 054024. �®áâã¯¨«  ¢ p¥¤ ªæ¨î12.05.04


