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4. Pronin P., Stepanyantz K. // E-print Archive: hep-th/9803185.5. Bilal A. // E-print Archive: hep-th/9601007.6. Alvares-Gaume L., Hassan S. // Fortschr. Phys. 1997. 45. P. 159.7. Klemm A. // E-print Archive: hep-th/9705131; Peskin M. //E-print Archive: hep-th/9702094.8. Veneziano G., Yankelowicz S. // Phys. Lett. 1982. B113. P. 231;Taylor T., Veneziano G., Yankelowicz S. // Nucl. Phys. 1983.B218. P. 493.9. Affleck I., Dine M., Seiberg N. // Nucl. Phys. 1984. B241. P. 493.10. Seiberg N. // Phys. Rev. 1994. D49. P. 6857.11. Pronin P., Stepanyantz K. // E-print Archive: hep-th/9902163.�®áâã¯¨«  ¢ p¥¤ ªæ¨î17.02.99��� 538.915; 539.01.1� ��������� ���������� ������� ������ ��������. �. �ëá®¢, �. �. �®à®ä¥¥¢(ª ä¥¤p  â¥®p¥â¨ç¥áª®© ä¨§¨ª¨)�®ª § ®, çâ® ¤«ï ®¯à¥¤¥«¥ëå á®®â®è¥¨© ¬¥¦¤ã ¨¤ãªæ¨¥© ¬ £¨â®£® ¯®«ï ¨ ¢¥«¨ç¨®©§ àï¤  í«¥ªâà®  ¢ § ¤ ç¥ ª®àà¥«¨à®¢ ®£® ¤¢¨¦¥¨ï ¤¢ãå í«¥ªâà®®¢ ¢ ¯®áâ®ï®¬ ¨ ®¤®à®¤®¬¬ £¨â®¬ ¯®«¥ áãé¥áâ¢ãîâ â®çë¥ à¥è¥¨ï ¢ ¢¨¤¥ í«¥¬¥â àëå äãªæ¨© (ã¨ª «ìë¥ « ä-«¨®¢áª¨¥ á®áâ®ï¨ï). �à¨¢¥¤¥ àï¤ á®®¡à ¦¥¨©, ¯®§¢®«ïîé¨å ¯®ïâì ä¨§¨ç¥áª¨© á¬ëá« íâ¨å§ ¬¥ç â¥«ìëå § ç¥¨© ¬ £¨â®£® ¯®«ï. �â¥à¥á ª íâ®© § ¤ ç¥ á¢ï§  á ®¢ë¬ á®áâ®ï¨¥¬¢¥é¥áâ¢ , ®¡ àã¦¥ë¬ íªá¯¥à¨¬¥â «ì®.� áá¬®âà¨¬ ¤¢ã¬¥à®¥ ¤¢¨¦¥¨¥ ¤¢ãå í«¥ªâà®®¢¢ ¯®áâ®ï®¬ ¨ ®¤®à®¤®¬ ¬ £¨â®¬ ¯®«¥. � íâ®©§ ¤ ç¥ ¤¢¨¦¥¨¥ æ¥âà  ¬ áá ®â¤¥«ï¥âáï ®â ®â®á¨-â¥«ì®£® ¤¢¨¦¥¨ï.�â æ¨® à®¥ ãà ¢¥¨¥ �à�¥¤¨£¥à  ¤«ï ®â®á¨-â¥«ì®£® ¤¢¨¦¥¨ï (§ ¤ ç  � ä«¨ ) ¨¬¥¥â ¢¨¤� 1m���bpx�eB4c by�2��bpy+eB4c bx�2�+ e2px2+y2�	=E	:(1)�¤¥áì m� | íää¥ªâ¨¢ ï ¬ áá  í«¥ªâà®  ¢ ¤ -®© £¥â¥à®áâàãªâãà¥, e�  ¡á®«îâ ï ¢¥«¨ç¨  § -àï¤  í«¥ªâà® , B | ¨¤ãªæ¨ï ¬ £¨â®£® ¯®«ï.�á¯®«ì§®¢   á¨¬¬¥âà¨ç ï ª «¨¡à®¢ª  ¢¥ªâ®à®£®¯®â¥æ¨ « A=�B2 yex + B2 xey + B2 re': (2)�à ¢¥¨¥ (1) ä®à¬ «ì® ï¢«ï¥âáï ãà ¢¥¨¥¬�à�¥¤¨£¥à  ¤«ï ç áâ¨æë á ¬ áá®© m�=2 , § àï¤®¬�e=2 , ª®â®à ï ¢§ ¨¬®¤¥©áâ¢ã¥â á ®¤®à®¤ë¬ ¬ £-¨âë¬ ¯®«¥¬ (2) ¨ ¥¯®¤¢¨¦ë¬ § àï¤®¬ �2e , ¯®-¬¥é¥ë¬ ¢  ç «® ª®®à¤¨ â.�à ¢¥¨¥ (1) æ¥«¥á®®¡à §® ¯¥à¥¯¨á âì ¢ ¡¥§-à §¬¥àëå ¯¥à¥¬¥ëå. �«ï íâ®£® ¢¢¥¤¥¬ ¬ £-¨âãî ¤«¨ã lB = p2~c= (eB) ¨ ¡¥§à §¬¥à®¥á®¡áâ¢¥®¥ § ç¥¨¥ í¥à£¨¨ � = 2E= (~!c) , £¤¥!c = eB= (m�c) | æ¨ª«®âà® ï ç áâ®â . �®« £ ïâ¥¯¥àì x= lB�; y = lB�; �=p�2 + �2;

¯¥à¥¯¨è¥¬ ãà ¢¥¨¥ (1)"�bp� � 12b��2 +�bp� + 12 b��2+ a�#	 = �	: (3)�¤¥áì a = pB0=B ¨ B0 = 2cm�2e3=~3 ' 4;7 �109 (m�=m)2 | ¨¤ãªæ¨ï ªà¨â¨ç¥áª®£® ¯®«ï. � ¯®-«ïàëå ª®®à¤¨ â å ãà ¢¥¨¥ (3) ¯à¨¨¬ ¥â ¢¨¤��� @2@�2+1� @@��� 1�2 @2@'2 � i @@'+14�2+a��	= �	:�®«®¢ãî äãªæ¨î ¨é¥¬ ¢ ¢¨¤¥	= exp (il')R (�) :�«ï à ¤¨ «ì®© ç áâ¨ ¢®«®¢®© äãªæ¨¨ ¯®«ãç ¥¬ãà ¢¥¨¥��� @2@�2+1� @@��+ l2�2 + l+ 14�2+a��R (�) = �R (�) :�¤¥áì l | á®¡áâ¢¥ë¥ § ç¥¨ï ®¯¥à â®à  Lz == �i@=@', ¯à¨¨¬ îé¨¥ § ç¥¨ï l = 0�1;�2; : : : :�¨¦¥ à áá¬ âà¨¢ ¥âáï â®«ìª® á«ãç © l = 0 , ª®£¤ ãà ¢¥¨¥ ¨¬¥¥â ¢¨¤��� @2@�2 + 1� @@��+ 14�2+ a��R (�) = �R (�) : (4)8 ���, ä¨§¨ª ,  áâà®®¬¨ï, ü 1



16 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü 1� ¬¥â¨¬, çâ® ®¯¥à â®à � ¬¨«ìâ®  ¢ «¥¢®© ç áâ¨ (4)¬®¦® § ¯¨á âì á«¥¤ãîé¨¬ ®¡à §®¬:bH = bp2� + 14�2+ 14�2 + a�: (5)�¤¥áì ¢ëà ¦¥¨¥bp� = 1i � @@� + 12��ï¢«ï¥âáï ®¯¥à â®à®¬ à ¤¨ «ì®£® ¨¬¯ã«ìá , á -¬®á®¯àï¦¥ë¬   £¨«ì¡¥àâ®¢®¬ ¯à®áâà áâ-¢¥ L2 (0;1; �d�). �â¬¥â¨¬ ¯®ï¢«¥¨¥ á« £ ¥¬®£®1= �4�2� ¢ ¢ëà ¦¥¨¨ (5).� ¤¨ «ìë¥ á®¡áâ¢¥ë¥ äãªæ¨¨ ¨é¥¬ ¢ ¢¨¤¥R (�) = exp ���2=4� f (�) :�«ï äãªæ¨¨ f (�) ¯®«ãç ¥¬ ãà ¢¥¨¥d2fd�2 +�1� � �� dfd� +��� 1� a�� f (�) = 0: (6)�«ï ¬ £¨âëå ¯®«¥© ¯à®¨§¢®«ì®© ¢¥«¨ç¨ë (¯à®-¨§¢®«ì®¥ § ç¥¨¥ ¯ à ¬¥âà  a) à¥£ã«ïà®¥ ¢ ã«¥à¥è¥¨¥ ãà ¢¥¨ï (6), ®¡¥á¯¥ç¨¢ îé¥¥ ¯à¨ ¤«¥¦-®áâì R (�) £¨«ì¡¥àâ®¢ã ¯à®áâà áâ¢ã, ¤ ¥âáï ¡¥áª®-¥çë¬ àï¤®¬, áâàãªâãà  ª®â®à®£® ¢¥áì¬  á«®¦  ¨¥é¥ ¬ «® ¨§ãç¥ .�¨èì ¤«ï ¥ª®â®àëå ã¨ª «ìëå § ç¥¨© ¬ £-¨â®£® ¯®«ï äãªæ¨¨ f (�) ¢ëà®¦¤ îâáï ¢ ¯®«¨-®¬ë [1{6], â ª çâ®Rnk (�) = Cnk exp ���2=4�Qnk (�) ; (7)£¤¥ Qnk (�) = nXj=0 bj�j| ¯®«¨®¬ áâ¥¯¥¨ n , ¨¬¥îé¨© ¢ ä¨§¨ç¥áª®© ®¡« -áâ¨ (�> 0) k ã«¥© (n | £« ¢®¥ ª¢ â®¢®¥ ç¨á«®,k | à ¤¨ «ì®¥ ª¢ â®¢®¥ ç¨á«®). �«ï ¢á¥å á®áâ®ï-¨© íâ®£® ã¨ª «ì®£® ¢¨¤  á®¡áâ¢¥ë¥ § ç¥¨ï �¤ îâáï ¥¤¨®© ¯à®áâ®© ä®à¬ã«®©�= n+ 1; n = 1; 2; : : : : (8)�  à¨á. 1 ¯®ª §   § ¢¨á¨¬®áâì á®¡áâ¢¥ëå § -ç¥¨© � = 2E= (~!c) ®â ¯ à ¬¥âà  a = pB0=B .�¨¦ïï ªà¨¢ ï á®®â¢¥âáâ¢ã¥â ®á®¢®¬ã á®áâ®ï¨î,á«¥¤ãîé ï | ¯¥à¢®¬ã ¢®§¡ã¦¤¥®¬ã á®áâ®ï¨î ¨â ª ¤ «¥¥. �®çª ¬¨ ®â¬¥ç¥ë § ç¥¨ï ¯ à ¬¥âà®¢ �¨ a ã¨ª «ìëå á®áâ®ï¨©.�®íää¨æ¨¥âë ¯®«¨®¬  Qnk (�) ®¯à¥¤¥«ïîâáïà¥ªãàà¥âë¬¨ á®®â®è¥¨ï¬¨

����������¨á. 1.���������	
��¨á. 2.b0 = 1;b1 = 2;bj = [abj�1 + (j � n� 2) bj�2] j�2:�  à¨á. 2 ¨ 3 ¯®ª § ë à ¤¨ «ìë¥ äãª-æ¨¨ ¨ à ¤¨ «ìë¥ ¯«®â®áâ¨ ¥áª®«ìª¨å ¯¥à¢ëåá®áâ®ï¨©, ¯à¨ç¥¬ § ç¥¨ï à ¤¨ «ì®© ¯¥à¥¬¥-®© ¯à¨¢¥¤¥ë ¢ íää¥ªâ¨¢ëå ¡®à®¢áª¨å à ¤¨ã-á å a�B = ~2= �m�e2� . �¨ª «ìë¥ § ç¥¨ï ¢¥«¨ç¨-ë ¬ £¨â®£® ¯®«ï ®¯à¥¤¥«ïîâáï á®®â®è¥¨ï¬¨(n+ 1)2 bn+1 = abn � bn�1 = 0:
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����¨á. 3.�¨¦¥ ¯à¨¢®¤ïâáï ¥áª®«ìª® ¯¥à¢ëå § ç¥¨© ¯ à -¬¥âà : a10 = 1; a31 =p10�p73;a20 =p6; a41 =p25� 3p33:a30 =p10+p73;a40 =p25+p73:�î¡®¯ëâ®, çâ® ãà®¢¨ í¥à£¨¨ (7) à áá¬ âà¨¢ -¥¬ëå ã¨ª «ìëå á®áâ®ï¨© ¬®£ãâ ¡ëâì ¯®«ãç¥ë¨§ ¯à ¢¨«  ª¢ â®¢ ¨ï �®à {�®¬¬¥àä¥«ì¤ , ¥á«¨¢ª«îç¨âì ¢ à áá¬®âà¥¨¥ ª ª ä¨§¨ç¥áªãî (�> 0),â ª ¨ ¥ä¨§¨ç¥áªãî (� < 0) ®¡« áâ¨ § ç¥¨© ¯¥-à¥¬¥®© � . �ää¥ªâ¨¢ãî ¯®â¥æ¨ «ìãî í¥à£¨î¯à¨ íâ®¬ á«¥¤ã¥â ¯®«®¦¨âì à ¢®© (á¬. (5))Ue� (�) = 14�2+ a� + 14�2 :�à ¢¨«® ª¢ â®¢ ¨ï �®à {�®¬¬¥àä¥«ì¤  á ãç¥â®¬á¤¥« ëå ¢ëè¥ § ¬¥ç ¨© § ¯¨áë¢ ¥âáï ¢ ¢¨¤¥20@ �2Z�1 d�p��Ue� (�) + �4Z�3 d�p��Ue� (�)1A== 2�(n+ 1): (9)�®ï¢«¥¨¥ ¥¤¨¨æë ¢ ¯à ¢®© ç áâ¨ ä®à¬ã«ë (9) ®¡ê-ïáï¥âáï  «¨ç¨¥¬ ç¥âëà¥å à¥£ã«ïàëå â®ç¥ª ¯®¢®-à®â , ¢ª« ¤ ª ¦¤®© ¨§ ¨å à ¢¥ 1=4 . �à ä¨ª íä-ä¥ªâ¨¢®£® ¯®â¥æ¨ «  Ue� (�) ¢ ä¨§¨ç¥áª®© (�> 0)¨ ¥ä¨§¨ç¥áª®© (� < 0) ®¡« áâïå ¨ â®çª¨ ¯®¢®à®â 

¯à¨ � = 2 ¯®ª § ë   à¨á. 4. �áâ â¨ £®¢®àï, ¥á«¨¥ ¢ª«îç âì á« £ ¥¬®¥ 1= �4�2� ¢ ¢ëà ¦¥¨¥ Ue� ,á«¥¤®¢ «® ¡ë áç¨â âì, çâ® ¢ â®çª¥ � = 0 ¨¬¥¥âáï¥¯à®¨æ ¥¬ ï ¯®â¥æ¨ «ì ï áâ¥ª ,   ¢ª« ¤ ®â ¥¥¡ë« ¡ë à ¢¥ 1=2 ,   ¥ 1=4 [7]. �â¥£à¨à®¢ ¨¥¢ «¥¢®© ç áâ¨ à ¢¥áâ¢  (9) «¥£ª® ¢ë¯®«ï¥âáï á¯®¬®éìî â¥®à¨¨ ¢ëç¥â®¢ (ª®âãà ¨â¥£à¨à®¢ ¨ï¢ ª®¬¯«¥ªá®© ®¡« áâ¨ ¯®ª §    à¨á. 5) ¨ ¢ à¥-§ã«ìâ â¥ ¤«ï � ¬ë ¯®«ãç ¥¬ ¢ â®ç®áâ¨ ä®à¬ã«ã (7)¥§ ¢¨á¨¬® ®â § ç¥¨© ¯ à ¬¥âà  a .���������	
��¨á. 4.�����¨á. 5.�®¯à®á ® â®¬, ç¥¬ á ä¨§¨ç¥áª®© â®çª¨ §à¥¨ï§ ¬¥ç â¥«ìë ¬ £¨âë¥ ¯®«ï, ®¯à¥¤¥«ï¥¬ë¥ á®®â-®è¥¨ï¬¨ (8), ¡ë« ¤® á¨å ¯®à ¥ á®¢á¥¬ ¯®ïâ¥.�¨¦¥ ¬ë ¯à¨¢®¤¨¬ á®®¡à ¦¥¨ï, ª®â®àë¥, ª ª  ¬ª ¦¥âáï, ¯à®ïáïîâ íâ®â ¢®¯à®á.�¢¥¤¥¬ ¢ à áá¬®âà¥¨¥ ®¯¥à â®àë æ¥âà  ®à¡¨-âë [8]: Xc =�p� + 12�; Yc = p� + 12�:(� ®â«¨ç¨¥ ®â à ¡®âë [8] §¤¥áì ¨á¯®«ì§ã¥âáï á¨¬¬¥â-à¨ç ï ª «¨¡à®¢ª  ¨ ¯à®¢¥¤¥® ®¡¥§à §¬¥à¨¢ ¨¥ á¯®¬®éìî ¬ £¨â®© ¥¤¨¨æë ¤«¨ë.) �®£¤  ®¯¥à -â®à ª¢ ¤à â  à ááâ®ï¨ï ®â æ¥âà  ®à¡¨âë ¤®  ç « ª®®à¤¨ â ¬®¦® § ¯¨á âì ¢ ¢¨¤¥R2c = p2� + p2� + 14�2 +Lz :� á«ãç ¥ ç¨áâ® ¬ £¨â®£® ¯®«ï íâ¨ ®¯¥à â®àë ª®¬-¬ãâ¨àãîâ á £ ¬¨«ìâ®¨ ®¬, â ª çâ® ¢ áâ æ¨® à-9 ���, ä¨§¨ª ,  áâà®®¬¨ï, ü 1



18 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü 1®¬ á®áâ®ï¨¨ R2c ¨¬¥¥â ¢¯®«¥ ®¯à¥¤¥«¥®¥ § ç¥-¨¥. �  è¥¬ á«ãç ¥R2c =H � 2Lz � a�¨ ¨§-§   «¨ç¨ï ªã«®®¢áª®£® ¢§ ¨¬®¤¥©áâ¢¨ï R2c ¥á®åà ïîâáï ¨ ¢ áâ æ¨® à®¬ á®áâ®ï¨¨, ¯®íâ®¬ã¨¬¥¥â á¬ëá« £®¢®à¨âì «¨èì ® áà¥¤¥¬ § çe¨¨ íâ®©ä¨§¨ç¥áª®© ¢¥«¨ç¨ë.�¢¥¤¥¬ â¥¯¥àì áà¥¤¨© ª¢ ¤à â à ¤¨ãá  ®à¡¨âëâ ª ¦¥, ª ª íâ® ¡ë«® á¤¥« ® ¢ [9] ¤«ï ç¨áâ® ¬ £¨â-®£® ¯®«ï: 
R2�= 
�2�� 
R2c� :�à¨ l = 0 á ãç¥â®¬ (3), (8) íâ® à ¢¥áâ¢® ¬®¦®§ ¯¨á âì ¢ ¢¨¤¥
R2�= 
�2�+ a�1��� �:� ª¨¬ ®¡à §®¬, ¢®§¢à é ïáì ª ®¡ëçë¬ ¥¤¨¨æ ¬,áà¥¤¨© ¬ £¨âë© ¯®â®ª ¢ áâ æ¨® à®¬ á®áâ®ï¨¨¬®¦® § ¯¨á âì â ª:�= � 
R2� B l2B = 
R2� �0; (10)£¤¥ �0 = 2�c~=e | ª¢ â ¬ £¨â®£® ¯®â®ª .�«ï áâ æ¨® àëå á®áâ®ï¨© (7) ¢¥«¨ç¨  � , ª ª¯®ª § «¨ à áç¥âë, ®ª § « áì ªà â®© ¢¥«¨ç¨¥ �0 :�= (n+ 1) �0; n= 2; 3; : : : :� ª ç¥áâ¢¥ ¨««îáâà æ¨¨ ¨¦¥ ¯à¨¢¥¤¥ë à¥§ã«ì-â âë à áç¥â  ¤«ï á®áâ®ï¨© f10 ¨ f20 .�«ï á®áâ®ï¨ï f10 a= 1 ¨ �= 2 :f10 (�) = exp ���2=4� (1+ �) ;
�2� = �10+ 3p2��.�3 +p2�� ;�1��= �2 +p2��.�3 +p2�� ;


R2� = 2:�«ï á®áâ®ï¨ï f20 a=p6 ¨ �= 3 :f20 (�) = exp ���2=4� �1 +p6�+ �2� ;
�2� = �114+ 36p3��.�25 + 8p3�� ;�1�� = 6�p6 +p2��.�25+ 8p2�� ;
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