
��� 537.2.21������������ ��������, ��������� ���������������������������� � ������ ��������� �������������� � ������ �����.�.� § ­¶¥¢��  ®±­®¢¥ ¢ °¨ ¶¨®­­»µ ¯°¨­¶¨¯®¢ ¢¢¥¤¥­» ­®¢»¥ ¤«¿ ²¥®°¥²¨·¥±ª®© ¨ ¬ ²¥¬ ²¨·¥±ª®© ´¨-§¨ª¨ ¯®­¿²¨¿ ® µ ° ª²¥°¨±²¨·¥±ª¨µ ¬ £­¨²­»µ ¬³«¼²¨¯®«¿µ, ¯°¥¤±² ¢«¿¾¹¨µ ±®¡®© ±¨±²¥¬³¡ §¨±­»µ ° ±¯°¥¤¥«¥­¨© ²®ª®¢ ¯® ±¢¿§­®© £° ­¨¶¥ ®¡« ±²¨ ¯°®±²° ­±²¢ . �®¬¯®­¥­²» ¢¥ª²®°-­»µ ¯®²¥­¶¨ «®¢ µ ° ª²¥°¨±²¨·¥±ª¨µ ¬³«¼²¨¯®«¥© ­¥­³«¥¢®£® ¯®°¿¤ª  ¢­³²°¨ ° ±±¬ ²°¨¢ ¥-¬®© ®¡« ±²¨ ±³²¼ £ °¬®­¨·¥±ª¨¥ ¯®«¨­®¬», ±²¥¯¥­¨ ª®²®°»µ ®¯°¥¤¥«¿¾² ¬¨­¨¬ «¼­»© ¯®°¿¤®ª®²«¨·­®£® ®² ­³«¿ ±´¥°¨·¥±ª®£® ¬³«¼²¨¯®«¼­®£® ¬®¬¥­²  µ ° ª²¥°¨±²¨·¥±ª®£® ¬³«¼²¨¯®«¿. �¯®¬®¹¼¾ ´®°¬ «¨§¬  µ ° ª²¥°¨±²¨·¥±ª¨µ ¬³«¼²¨¯®«¥©, ¢ · ±²­®±²¨, °¥¸¥­  ¯°®¡«¥¬  ¬®-¬¥­²®¢ ¢ ¬ £­¨²®±² ²¨ª¥, ¯®±²°®¥­ � £° ­¦¨ ­ ±¢¥°µ¯°®¢®¤­¨ª , ¤¢¨¦³¹¥£®±¿ ¢ ¯®±²®¿­­®¬¬ £­¨²­®¬ ¯®«¥.� ²¥®°¨¨ ¯®±²®¿­­®£® ½«¥ª²°®¬ £­¨²­®£® ¯®«¿ [1, 2] ° §«®¦¥­¨¥ ½«¥ª²°¨·¥±ª®£® ±ª «¿°­®£® ¯®-²¥­¶¨ «  ¯® ±´¥°¨·¥±ª¨¬ ¬³«¼²¨¯®«¿¬ ®±³¹¥±²¢«¿¾², ¨±¯®«¼§³¿ ¯°¥¤±² ¢«¥­¨¥ ´³­ª¶¨¨ �°¨­ ³° ¢­¥­¨¿ � ¯« ±  ¢ ±¢®¡®¤­®¬ ¯°®±²° ­±²¢¥1j~r � ~r 0j = 1Xl=0 r0lrl+1 lXm=�l ylm(�; �)ylm(�0; �0) ; (1)¨¬¥¾¹¥¥ ¬¥±²® ¯°¨ r 0 < r. �¤¥±¼ r; �; � { ±´¥°¨·¥±ª¨¥ ª®®°¤¨­ ²» ° ¤¨³± -¢¥ª²®°  ~r; ylm(�; �) {¢¥¹¥±²¢¥­­»¥ ±´¥°¨·¥±ª¨¥ £ °¬®­¨ª¨, ±¢¿§ ­­»¥ ± ¯°¨¬¥­¿¥¬»¬¨ ®¡»·­® ¢ ª¢ ­²®¢®© ¬¥µ ­¨ª¥[3] ±´¥°¨·¥±ª¨¬¨ ´³­ª¶¨¿¬¨ Ylm(�; �) ±®®²­®¸¥­¨¿¬¨:ylm(�; �) =r 8�2l+ 1 8>>>><>>>>: 12�(�1)mYlm(�; �) + Yl�m(�; �)� ; m > 0 ;1p2Ylo(�; �) ; m = 0 ;i2�Ylm(�; �)� (�1)mYl�m(�; �)� ; m < 0 : (2)�±«¨ ¨±²®·­¨ª®¬ ¬ £­¨²­®£® ¯®«¿ ±«³¦¨² ¤¢®©­®© ±«®© ¯«®²­®±²¨ �(~r), ª®²®°»© ¬®¦­® ° ±-±¬ ²°¨¢ ²¼ ª ª ° ±¯°¥¤¥«¥­¨¥ ¯® ±¢¿§­®© ¯®¢¥°µ­®±²¨ ®¡« ±²¨ V ­ ¬ £­¨·¥­­®±²¨d ~M(~r) = �(~r) ~N (~r)dS ¯°¨ ~r 2 @V ;£¤¥ ~N(~r) { ¥¤¨­¨·­»© ¢¥ª²®° ­®°¬ «¨ ª @V ¢ ²®·ª¥ ~r, ¯°®¢¥¤á­­»© ¨§­³²°¨ ®¡« ±²¨ V ­ °³¦³, ²®¢­¥ ¯®¢¥°µ­®±²¨ @V ¬ £­¨²­³¾ ¨­¤³ª¶¨¾ ~B(~r) ¬®¦­® ¢»° §¨²¼ ·¥°¥§ ±ª «¿°­»© ¯®²¥­¶¨ « (~r) = �o4� Z@V �(~r 0) ~N(~r 0) � (~r � ~r 0)j~r � ~r 0j3 dS 0 (3)ª ª ~B(~r) = �r (~r) : �®¤±² ¢«¿¿ ¯°¥¤±² ¢«¥­¨¥ ´³­ª¶¨¨ �°¨­  (1) ¢ ¢»° ¦¥­¨¥ ¤«¿ ¯®²¥­¶¨ «  (~r) (3), ¯®«³·¨¬ (~r) = �o4� 1Xl=1 1rl+1 lXm=�l mlmylm(�; �); mlm = Z@V �(~r) ~N(~r) � r�rlylm(�; �)� dS : (4)�±²¥±²¢¥­­® ¡³¤¥² ­ §»¢ ²¼ mlm ¬³«¼²¨¯®«¼­»¬ ¬®¬¥­²®¬ ¤¢®©­®£® ±«®¿ ¯®°¿¤ª  (l m) ¨«¨, ³·¨-²»¢ ¿ ¯®±² ­®¢ª³ § ¤ ·¨, ¬ £­¨²­»¬ ¬³«¼²¨¯®«¼­»¬ ¬®¬¥­²®¬ ¯®°¿¤ª  (l m). � ¬¥²¨¬, ·²®¬³«¼²¨¯®«¼­»© ¬®¬¥­² ­³«¥¢®£® ¯®°¿¤ª , ±®£« ±­® ¢²®°®¬³ ° ¢¥­±²¢³ (4), ° ¢¥­ ­³«¾, ¯®½²®¬³° §«®¦¥­¨¿ ¯® ¬³«¼²¨¯®«¿¬ ¬ £­¨²­®£® ¯®«¿ ­ ·¨­ ¥²±¿ ± ¬ £­¨²­®£® ¤¨¯®«¼­®£® ¬®¬¥­²  m1m,ª®¬¯®­¥­²» ª®²®°®£® ±®¢¯ ¤ ¾² ± ¤¥ª °²®¢»¬¨ ª®¬¯®­¥­² ¬¨ ®¡»·­®£® ¬ £­¨²­®£® ¬®¬¥­²  ~m� c
 �.�.� § ­¶¥¢, �° ±­®¿°±ª¨© £®±³¤ °±²¢¥­­»© ³­¨¢¥°±¨²¥², 2004{ 40 {



�¥®°¥²¨·¥±ª ¿ ¨ ¬ ²¥¬ ²¨·¥±ª ¿ ´¨§¨ª [2]: m11 = mx; m10 = mz; ; m1�1 = my : mlm ¡³¤³² ¨­¢ °¨ ­²­»¬¨ ®²­®±¨²¥«¼­® ¯ ° ««¥«¼­®£®¯¥°¥­®±  ±¨±²¥¬» ª®®°¤¨­ ², ¥±«¨ ¢±¥ mkm ± k < l ° ¢­» ­³«¾.�ª ¦¥¬ ² ª¦¥, ·²® ~m = Z@V �(~r) ~N(~r) dS : (5)�´¥°¨·¥±ª¨¥ ¬ £­¨²­»¥ ¬³«¼²¨¯®«¼­»¥ ¬®¬¥­²» ¢ ¬ £­¨²®±² ²¨ª¥ [1, 2, 4] ­¥ ° ±±¬ ²°¨¢ ¾²±¿.� ¤ ·  ® ¯®«¿°¨§³¥¬®±²¨ (¯®«¿°¨§³¥¬®±²¨ ¯¥°¢®£® ¯®°¿¤ª ) ±¢¥°µ¯°®¢®¤­¨ª  (¨¤¥ «¼­®£® ¤¨ -¬ £­¥²¨ª ) ¬®¦¥² ¡»²¼ ¯®±² ¢«¥­  ª ª ¢ °¨ ¶¨®­­ ¿ § ¤ ·  ® ¬¨­¨¬³¬¥ ´³­ª¶¨®­ «  ½­¥°£¨¨W ( ) = 12�o Z
�@V (r )2 dV; (6)®¯°¥¤¥«á­­®£® ­  ´³­ª¶¨¿µ  (~r), ª®²®°»¥ ¯°¥¤±² ¢¨¬» ª ª ¯®²¥­¶¨ «» ¤¢®©­®£® ±«®¿ (3) ¯°¨ ³±«®-¢¨¨ ¯®±²®¿­±²¢  ¬ £­¨²­®£® ¬®¬¥­²  (5) ½²®£® ±«®¿. �¤¥±¼ 
 { ®¡« ±²¼ ¢±¥£® ¯°®±²° ­±²¢ .�²®¡» ­ ©²¨ ¯®²¥­¶¨ «  o(~r), ¤®±² ¢«¿¾¹¨© ¬¨­¨¬³¬ ´³­ª¶¨®­ «³ (6), ° ±±¬®²°¨¬ ­¥¯®±°¥¤-±²¢¥­­® ¯°®¢¥°¿¥¬®¥ ²®¦¤¥±²¢®W ( ) =W ( o) +W ( �  o) + 1�o Z
�@V r o � r( �  o) dV ; (7)²°¥²¼¥ ±« £ ¥¬®¥ I ¢ ¯° ¢®© · ±²¨ ª®²®°®£® ¬®¦¥² ¡»²¼ ± ¯®¬®¹¼¾ ´®°¬³«» �±²°®£° ¤±ª®£®-� ³±± ¯°¥®¡° §®¢ ­® ª ¢¨¤³ I = Z@V (� � �o) ~N � ~Bo dS :I ®¡° ¹ ¥²±¿ ¢ ­³«¼, ¥±«¨ ~N � ~Bo ±®¢¯ ¤ ¥² ­  @V ± ¯°®¥ª¶¨¥© ­  ~N ­¥ª®²®°®£® ¯®±²®¿­­®£® ¢¥ª²®° .�¡®§­ ·¨¬ ¥£® � ~Bout, ¯®±ª®«¼ª³ ~Bout ¬®¦­® ¨­²¥°¯°¥²¨°®¢ ²¼ ª ª ®¤­®°®¤­®¥ ¯®«¥ ¬ £­¨²­®©¨­¤³ª¶¨¨, ¢ ª®²®°®¥ ±«¥¤³¥² ¯®¬¥±²¨²¼ ±¢¥°µ¯°®¢®¤­¨ª, ·²®¡» ­  ­á¬ ¨­¤³¶¨°®¢ «±¿ ¬ £­¨²­»©¬®¬¥­² ~m. �°¨ ¢»¯®«­¥­¨¨ ±´®°¬³«¨°®¢ ­­®£® ³±«®¢¨¿ ¨§ ²®¦¤¥±²¢  (7) ±«¥¤³¥²W ( )�W ( 0) =W ( �  o) > 0 ; (8)  ½²® ¨ ¤®ª §»¢ ¥² ¬¨­¨¬ «¼­®±²¼ W ( ) ­   o.� ¥¤¨­±²¢¥­­®±²¨ ¬¨­¨¬¨§¨°³¾¹¥© ´³­ª¶¨®­ « (6) ´³­ª¶¨¨  o ¬®¦­® ³¡¥¤¨²¼±¿ ­  ®±­®¢ ­¨¨±®®²­®¸¥­¨¿ (8), § ¯¨± ¢W ( o)�W ( 0o) =W ( o �  0o) =W ( 0o)�W ( o) ; (9)£¤¥  o(~r) ¨  0o(~r) | ¤¢  ¯®²¥­¶¨ « , ³¤®¢«¥²¢®°¿¾¹¨µ ³±«®¢¨¿¬ (3) ¨ (5), ¯° ¢¤ , ± ¢®§¬®¦­®° §«¨·­»¬¨ ¯®±²®¿­­»¬¨ ~Bout ¤«¿  (~r) ¨  0(~r). �®®²­®¸¥­¨¿ (9) ¡³¤³², ®·¥¢¨¤­®, ¨¬¥²¼ ¬¥±²®,¥±«¨ W ( o �  0o) = 0, ²® ¥±²¼ ¥±«¨ r o(~r) = r 0o(~r) ¨«¨  o(~r) =  0o(~r), ¯®±ª®«¼ª³ ¤®¯³±²¨¬»¥¯®²¥­¶¨ «» ±®£« ±­® (3) ­®°¬¨°®¢ ­» ­  ­³«¼ ¢ ¡¥±ª®­¥·­® ³¤ «¥­­®© ²®·ª¥.�§ ¥¤¨­±²¢¥­­®±²¨  o(~r) ±«¥¤³¥² ¨ ¥¤¨­±²¢¥­­®±²¼ ~Bout. � ±¨«³ «¨­¥©­®±²¨ ° ±±¬ ²°¨¢ ¥¬®©§ ¤ ·¨ ~Bout ¨ ~m ¤®«¦­» ¡»²¼ ±¢¿§ ­» «¨­¥©­»¬ ®¤­®°®¤­»¬ ±®®²­®¸¥­¨¥¬, ¯®±ª®«¼ª³ ~Bout ®¡° -¹ ¥²±¿ ¢ ­³«¼ ¢¬¥±²¥ ± ~m. �²³ «¨­¥©­³¾ ±¢¿§¼ ¬®¦­® ¢»° §¨²¼ ¢ ´®°¬¥~Bout = mx� ~Bout�x +my� ~Bout�y +mz� ~Bout�z ; (10)£¤¥ � ~Bout�� (� = x; y; z) { ¢¥ª²®° ¢­¥¸­¥© ®¤­®°®¤­®© ¬ £­¨²­®© ¨­¤³ª¶¨¨, ¯°¨ ª®²®°®© ®² ­³«¿®²«¨·­  ¨ ° ¢­  ¥¤¨­¨¶¥ ²®«¼ª® �-¿ ª®¬¯®­¥­²  ¢¥ª²®°  ~m. �®®²­®¸¥­¨¥ (10) ¬®¦­® ¯¥°¥¯¨± ²¼ ¢¬ ²°¨·­®¬ ¢¨¤¥ ~Bout = M̂ � ~m : (11)�¤¥±¼ M̂ ±®±² ¢«¥­  ¨§ ¢¥ª²®°®¢ � ~Bout�� ª ª ¨§ ±²®«¡¶®¢, ®­  ±¨¬¬¥²°¨·­  ¨ ®²°¨¶ ²¥«¼­® ®¯°¥¤¥-«¥­ , ¯®±ª®«¼ª³ 1�o Z
�@V r(m� o�) � r(m� o�) dV = �~m � M̂ � ~m : (12)�±²¥±²¢¥­­»¬ ®¡° §®¬ ¢®§­¨ª ¥² § ¤ ·  ®¡ ®²»±ª ­¨¨ ¬¨­¨¬³¬  ´³­ª¶¨®­ «  ½­¥°£¨¨ (6), ¥±«¨¢µ®¤¿¹¨© ¢ ­¥£® ±ª «¿°­»© ¯®²¥­¶¨ « ¯°¥¤±² ¢«¿¥²±¿ ¢ ¢¨¤¥ ¯®²¥­¶¨ «  ¤¢®©­®£® ±«®¿, ¢±¥ ¥£®¬®¬¥­²» mkn (4) ¯°¨ k < l ° ¢­» ­³«¾,   ¬®¬¥­²» mlm ´¨ª±¨°®¢ ­».{ 41 {



�¥±²­¨ª �° ±��1. �»±¸¨¥ ¬ £­¨²­»¥ ¯®«¿°¨§³¥¬®±²¨ ³¥¤¨­á­­»µ ±¢¥°µ¯°®-¢®¤­¨ª®¢�³¤¥¬ ¨±ª ²¼ ¬¨­¨¬³¬ ´³­ª¶¨®­ «  ½­¥°£¨¨ (6) ­  ¯°¥¤±² ¢¨¬»µ ¢ ¢¨¤¥ ¯®²¥­¶¨ «®¢ ¤¢®©­®£®±«®¿ (3) ´³­ª¶¨¿µ  (~r) ¯°¨ ³±«®¢¨¿µZ@V �(~r) ~N(~r) � r�rkykm(�; �)� dS = �lm�kl k � l : (13)�³±²¼  o(~r) { ¯®²¥­¶¨ «, ¬¨­¨¬¨§¨°³¾¹¨© ´³­ª¶¨®­ « ½­¥°£¨¨ (6) ¯°¨ ³±«®¢¨¿µ (13). �¡° ²¨¬±¿ª ­¥¯®±°¥¤±²¢¥­­® ¯°®¢¥°¿¥¬®¬³ ²®¦¤¥±²¢³ (7). �­²¥£° « ¢ ¥£® ¯° ¢®© · ±²¨ ®¡° ²¨²±¿ ¢ ­³«¼,¥±«¨ ~Bo � ~N = � ~Bout � ~N ; ~Bout = r lXk=1 rk~bk � ~yk(�; �) ; (14)£¤¥ ~bk { ­¥ª®²®°»¥ ¯®±²®¿­­»¥ ¢¥ª²®°». ~Bout ¬®¦­® ¨­²¥°¯°¥²¨°®¢ ²¼ ª ª ¬ £­¨²­³¾ ¨­¤³ª¶¨¾¢­¥¸­¥£® ¯®«¿, ¢ ª®²®°®¥ ±«¥¤³¥² ¯®¬¥±²¨²¼ ±¢¥°µ¯°®¢®¤­¨ª, ·²®¡» ¥£® ¬³«¼²¨¯®«¼­»¥ ¬®¬¥­²»³¤®¢«¥²¢®°¿«¨ ³±«®¢¨¿¬ (13).�«¿  (~r) ¨  o(~r) ¡³¤¥² ¢¥°­® ­¥° ¢¥­±²¢® (8), ¤®ª §»¢ ¾¹¥¥ ¬¨­¨¬ «¼­®±²¼ W ( ) ­   o(~r). �§° ¢¥­±²¢ (9) ¤¥« ¥¬ ¢»¢®¤ ® ¥¤¨­±²¢¥­­®±²¨  o(~r),   ¢¬¥±²¥ ± ­¥© ¨ ® ¥¤¨­±²¢¥­­®±²¨ ~bk ¢® ¢²®°®©´®°¬³«¥ (14).�¡®§­ ·¨¬  lm(~r) ¨ �lm(~r) ¯®²¥­¶¨ «  o(~r) ¨ ¯®°®¦¤ ¾¹³¾ ¥£® ¯«®²­®±²¼ ¤¢®©­®£® ±«®¿ �o(~r)¢ ±«³· ¥, ª®£¤  ¥¤¨­±²¢¥­­»¬ ®²«¨·­»¬ ®² ­³«¿ ¢ ³±«®¢¨¨ (13) ¬³«¼²¨¯®«¼­»¬ ¬®¬¥­²®¬ ¡³¤¥²�lm = 1.  lm(~r) ¡³¤¥² ®²¢¥· ²¼ ¢¥ª²®° ~blm ¢® ¢²®°®¬ ±®®²­®¸¥­¨¨ (14). �¾¡®© ~bl ¬®¦¥² ¡»²¼¢»° ¦¥­ ·¥°¥§ ~blm ¯® ´®°¬³«¥ ~bl = lXm=�l �lm~blm = �̂(l) � ~�l ; (15)£¤¥ ¬ ²°¨¶  �̂(l) ±®±² ¢«¥­  ¨§ ¢¥ª²®°®¢-±²®«¡¶®¢ ~blm:�̂(l) = �~bll ~bl l�1 : : : : : : ~bl�l� :� ¯®¬®¹¼¾ ° ¢¥­±²¢1�o Z
�@V r lm � r ln dV = � Z@V �lm ~N � r�~bln � rl~yl(��)� dS =��(l)mn = � Z@V �ln ~N � r�~blm � rl~yl(�; �)� dS ;= ��(l)nm³¡¥¦¤ ¥¬±¿ ¢ ±¨¬¬¥²°¨·­®±²¨ ¬ ²°¨¶» �̂(l),   ± ¯®¬®¹¼¾ ±®®²­®¸¥­¨¿1�o Z
�@V r(~�l � ~ l) � r(~�l � ~ l) dV = �~�l � �̂(l) � ~�l (16){ ¢ ¥á ®²°¨¶ ²¥«¼­®© ®¯°¥¤¥«á­­®±²¨.� ²°¨¶³, ®¡° ²­³¾ ¬ ²°¨¶¥ �̂(l), ¡³¤¥¬ ®¡®§­ · ²¼ 
̂(l) . � ²°¨¶  
̂(l), ª ª ¨ ¬ ²°¨¶  �̂(l),®²°¨¶ ²¥«¼­® ®¯°¥¤¥«¥­  ¨ ±¨¬¬¥²°¨·­ .�®«¿ r lm ± ° §«¨·­»¬¨ l ®°²®£®­ «¼­» ¢ ²®¬ ±¬»±«¥, ·²®1�o Z
�@V r kn � r lm dV = ��kl�(l)mn : (17)�¤¥±¼ �kl { ±¨¬¢®« �°®­¥ª¥° . �±«®¢¨¥ (17) ¬®¦¥² ¡»²¼ § ¯¨± ­® ¢ ¨­®© ´®°¬¥:Z@V ~�l ~N � r~ k dS = �lk �̂(l) ; (18){ 42 {



�¥®°¥²¨·¥±ª ¿ ¨ ¬ ²¥¬ ²¨·¥±ª ¿ ´¨§¨ª ª®²®° ¿ ¬®¦¥² ®ª § ²¼±¿ ¯®«¥§­®© ¢ ¯°¨«®¦¥­¨¿µ  ¯¯ ° ²  ¢»±¸¨µ ¯®«¿°¨§³¥¬®±²¥© ª ª®­ª°¥²­»¬§ ¤ · ¬.�­®£¤  ¢¬¥±²® ±¨±²¥¬» ¯®²¥­¶¨ «®¢ ¬³«¼²¨¯®«¥© ~ l(~r) ³¤®¡­¥¥ ¨±¯®«¼§®¢ ²¼ ¤°³£³¾ ~	l(~r), ±¢¿-§ ­­³¾ ± ¯¥°¢®­ · «¼­®© «¨­¥©­»¬ ±®®²­®¸¥­¨¥¬~	l(~r) = �
̂(l) � ~ l(~r) : (19)� ª ¿ ¦¥ ±¢¿§¼ ¨¬¥¥² ¬¥±²® ¨ ¬¥¦¤³ ¯®°®¦¤ ¾¹¨¬¨ ½²¨ ¯®²¥­¶¨ «» ¯«®²­®±²¿¬¨ ¤¢®©­»µ ±«®á¢~�l(~r) ¨ ~�l(~r): ~�l(~r) = �
̂(l) � ~�l(~r) : (20)�«¿ ~ l(~r) ¨ ~	l(~r) ³±«®¢¨¥ ®°²®£®­ «¼­®±²¨ ¨¬¥¥² ¢¨¤1�o Z
�@V ri~	lri ~ n dV = �lnê(l) ; (21)£¤¥ ê(l) { ¥¤¨­¨·­ ¿ ¬ ²°¨¶  ° §¬¥°­®±²¨ (2l + 1).�¡° ²¨¬ ¢­¨¬ ­¨¥ ­  ²®, ·²®, ±®£« ±­® ¯®«³·¥­­®¬³ ¨§ ¢ °¨ ¶¨®­­®£® ¯°¨­¶¨¯  £° ­¨·­®¬³³±«®¢¨¾ (14), ¤«¿ ~Bout ¢ ®¡« ±²¨ V  lm(~r) ¯°¥¤±² ¢«¿¾² ±®¡®© £ °¬®­¨·¥±ª¨¥ ¬­®£®·«¥­» ®²x; y; z ±²¥¯¥­¨ l.� §¨±­»¥ ° ±¯°¥¤¥«¥­¨¿ ¤¢®©­»µ ±«®á¢ �lm(~r) ¥±²¥±²¢¥­­® ¡³¤¥² ­ §»¢ ²¼ µ ° ª²¥°¨±²¨·¥±ª¨-¬¨ ±ª «¿°­»¬¨ ¬ £­¨²­»¬¨ ¬³«¼²¨¯®«¿¬¨ ¯®°¿¤ª  (l m) ¯®¢¥°µ­®±²¨ @V . � ¦¤®¬³ �lm(~r) ¡³¤¥²±®®²¢¥²±²¢®¢ ²¼ ° ±¯°¥¤¥«¥­¨¥ ¯®¢¥°µ­®±²­»µ ²®ª®¢~ilm(~r) = r�lm(~r)� ~N(~r) ; (22)£¤¥ "� " ®¡®§­ · ¥² ®¯¥° ¶¨¾ ¢¥ª²®°­®£® ¯°®¨§¢¥¤¥­¨¿, ¨ ¢¥ª²®°­»© ¯®²¥­¶¨ «~Alm(~r) = �o4� Z@V �lm(~r 0) ~N (~r 0)� (~r � ~r 0)j~r � ~r 0j3 dS 0 = �o4� Z@V ~ilm(~r 0)dS 0j~r � ~r 0j : (23)�®¢¥°µ­®±²­»¥ ° ±¯°¥¤¥«¥­¨¿ ²®ª®¢ ~ilm(~r) ¡³¤¥¬ ­ §»¢ ²¼ ¢¥ª²®°­»¬¨ ¬ £­¨²­»¬¨ µ ° ª²¥°¨±-²¨·¥±ª¨¬¨ ¬³«¼²¨¯®«¿¬¨ ¯®°¿¤ª  (l m) ¯®¢¥°µ­®±²¨ @V .�¥°¥©¤á¬ ²¥¯¥°¼ ª ° ±±¬®²°¥­¨¾ ¯°¨¬¥°®¢ ¯®±²°®¥­¨¿ ¢»±¸¨µ ¯®«¿°¨§³¥¬®±²¥© ¨ ±®®²¢¥²±²¢³-¾¹¨µ ¨¬ ¯®²¥­¶¨ «®¢ ¬³«¼²¨¯®«¥©.2. � £­¨²­»¥ ¯®«¿°¨§³¥¬®±²¨ ¸ ° �«¿ ±¢¥°µ¯°®¢®¤­¨ª®¢ ±«®¦­®© ´®°¬» § ¤ ·  ®¯°¥¤¥«¥­¨¿ 
̂(l),  lm(~r), �lm(~r), ~Alm(~r) ¨ ~ilm(~r)¢¥±¼¬  ²°³¤­ , ¯®±ª®«¼ª³ ¤ ¦¥ 
̂(1) (¬ £­¨²­ ¿ ¯®«¿°¨§³¥¬®±²¼ ±¢¥°µ¯°®¢®¤­¨ª ) ¨§¢¥±²­  «¨¸¼¤«¿ [2], ° §«¨·­»µ ¬®¤¨´¨ª ¶¨© ½««¨¯±®¨¤ . � £­¨²­»¥ ¯®«¿°¨§³¥¬®±²¨ ¡®«¥¥ ¢»±®ª®£® ¯®°¿¤ª ,·¥¬ 1, ¢ ¬ £­¨²®±² ²¨ª¥ ¤® ±¨µ ¯®° ­¥ ° ±±¬ ²°¨¢ «¨±¼.�²­®±¨²¥«¼­® ¯°®±²® 
̂(l),  lm(~r), �lm(~r), ~Alm(~r) ¨ ~ilm(~r) ¬®£³² ¡»²¼ ¯®±²°®¥­» ¤«¿ ¸ ° . �¯®¬®¹¼¾ ±®®²­®¸¥­¨© (4), �(~r) = 1�o [ (~r)]�����~r2@V ;¨ ³±«®¢¨¿ ­¥¯°¥°»¢­®±²¨ ­®°¬ «¼­®© ±®±² ¢«¿¾¹¥© ¢¥ª²®°  r lm(~r) ¬®¦­® ³±² ­®¢¨²¼,·²® lm(~r) = �o4�ylm(�; �)8><>: 1r(l+1) r > R� l+ 1l rlR2l+1 r < R ;�lm(~r) = �o(2l + 1)ylm(�; �)4�lRl+1 ; �̂(l) = � �o(l + 1)4� l R2l+1 êl ;�lm(~r) = (2l+ 1)Rlylm(�; �)l + 1 ; 
̂(l) = �4�lR2l+1�o(l + 1) êl ; (24){ 43 {



�¥±²­¨ª �° ±��	lm(~r) = ylm(�; �)8<: l R2l+1(l + 1)r(l+1) r > R�rl r < R ;~ilm(~r) = 2l + 14�lRl+2 1i ~̂L ylm(�; �) ; (25)~Alm(~r) = �o4�lR2l+1 1i ~̂L ylm(�; �)8<: R2l+1rl+1 ¯°¨ r > R ;rl ¯°¨ r < R ; (26)£¤¥ ~̂L { ®¯¥° ²®° ¢¥ª²®°  ª¢ ­²®¢®£® ³£«®¢®£® ¬®¬¥­²  [3]; R { ° ¤¨³± ¸ ° . �¤¥±¼ ² ª¦¥ ¯°¨­¿²®,·²® ¶¥­²° ¸ °  ±®¢¯ ¤ ¥² ± ­ · «®¬ ª®®°¤¨­ ².�®®²¢¥²±²¢³¾¹¨¥ µ ° ª²¥°¨±²¨·¥±ª¨¬ ¬ £­¨²­»¬ ±ª «¿°­»¬ ¬³«¼²¨¯®«¿¬ �lm(~r) ¯«®²­®±²¨¯®¢¥°µ­®±²­»µ ²®ª®¢ ~Ilm(~r) ¨ ¢¥ª²®°­»¥ ¯®²¥­¶¨ «» ~alm(~r) ®¯°¥¤¥«¿¥¬ ¨§~Ilm(~r) = (2l+ 1)Rl�1�o(l + 1) 1i ~̂L ylm(�; �) ; (27)~alm(~r) = 1l + 1 1i ~̂L ylm(�; �)8<: R2l+1rl+1 ¯°¨ r > R ;rl ¯°¨ r < R : (28)�®«¥¥ ±«®¦­  § ¤ ·  ¯®±²°®¥­¨¿ ¬ £­¨²­»µ ¯®«¿°¨§³¥¬®±²¥© ¤«¿ ½««¨¯±®¨¤ . � · ±²­®±²¨, ¤«¿½««¨¯±®¨¤®¢ ¢° ¹¥­¨¿ °¥¸¥­¨¥ ½²®© § ¤ ·¨ ¤ ­® ¢ ° ¡®²¥ [5].3. �¤¥ «¼­»© ±¢¥°µ¯°®¢®¤­¨ª ¢® ¢­¥¸­¥¬ ¬ £­¨²­®¬ ¯®«¥.� ° ª²¥°¨±²¨·¥±ª¨¥ ¬ £­¨²­»¥ ¬³«¼²¨¯®«¨ ­³«¥¢®£® ¯®-°¿¤ª � ±«³· ¥, ª®£¤  ¢­¥¸­¥¥ ¬ £­¨²­®¥ ¯®«¥ ~Bo(~r) ¢ ®¡« ±²¨ V ±¢¥°µ¯°®¢®¤­¨ª  ¯®²¥­¶¨ «¼­®,   ½²®¢±¥£¤  ¡³¤¥² ¨¬¥²¼ ¬¥±²®, ¥±«¨ V £®¬¥®¬®°´­  ¸ °³, ¬ £­¨²­ ¿ ¨­¤³ª¶¨¿ ~B(~r) ¨­¤³¶¨°®¢ ­­»µ¢­¥¸­¨¬ ¯®«¥¬ ¯®¢¥°µ­®±²­»µ ²®ª®¢ ±¢¥°µ¯°®¢®¤­¨ª  ¬®¦¥² ¡»²¼ ­ ©¤¥­  ª ª ±³¬¬  ¬ £­¨²­»µ¯®«¥© ¯®±²°®¥­­»µ ¢»¸¥ µ ° ª²¥°¨±²¨·¥±ª¨µ ¬ £­¨²­»µ ¬³«¼²¨¯®«¥© ®¡« ±²¨ V .�¥©±²¢¨²¥«¼­®, ¢­³²°¨ ±¢¥°µ¯°®¢®¤­¨ª  ¬ £­¨²­ ¿ ¨­¤³ª¶¨¿ ¤®«¦­  ¡»²¼ ° ¢­  ­³«¾. �®½²®-¬³ ¯®«®¦¨¬ ~Bo(~r) = 1Xl=1 lXm=�l �lmr lm(~r) ¯°¨ ~r 2 V ;£¤¥ ¯° ¢ ¿ · ±²¼ ° ¢¥­±²¢  ¯°¥¤±² ¢«¿¥² ±®¡®© ¢§¿²³¾ ± ®¡° ²­»¬ §­ ª®¬ ¬ £­¨²­³¾ ¨­¤³ª¶¨¾­ ¢¥¤á­­»µ ¢­¥¸­¨¬ ¯®«¥¬ ¯®¢¥°µ­®±²­»µ ²®ª®¢. �­¥ ±¢¥°µ¯°®¢®¤­¨ª  ±ª «¿°­»© ¯®²¥­¶¨ « ½²¨µ²®ª®¢  (~r) = 1Xl=1 lXm=�l �lm lm(~r) : (29)� ° ª²¥°¨±²¨·¥±ª¨¥ ¬ £­¨²­»¥ ¬®¬¥­²» �lm ¬®£³² ¡»²¼ ­ ©¤¥­» ¨§ ¨¬¥¾¹¥£® ¬¥±²® ­  ¯®¢¥°µ-­®±²¨ ±¢¥°µ¯°®¢®¤­¨ª  ±®®²­®¸¥­¨¿~Bo(~r) � ~N(~r)�����~r2@V = 1Xl=1 lXm=�l �lmr lm(~r) � ~N(~r)�����~r2@V¨ ³±«®¢¨¿ ®°²®£®­ «¼­®±²¨ (21), ª®²®°®¥ ¤«¿ ³¤®¡±²¢  ¯¥°¥¯¨¸¥¬ §¤¥±¼ ¢ ¢¨¤¥� Z@V �lm(~r)r kn(~r) � ~N(~r)dS = �kl�mn :�±¯®«¼§³¿ ¯°¨¢¥¤á­­»¥ ±®®²­®¸¥­¨¿, ¯®«³· ¥¬�lm = � Z@V �lm(~r) ~Bo(~r) � ~N(~r)dS : (30){ 44 {



�¥®°¥²¨·¥±ª ¿ ¨ ¬ ²¥¬ ²¨·¥±ª ¿ ´¨§¨ª �®°¬³«» (29) ¨ (30) °¥¸ ¾² § ¤ ·³ ® ±¢¥°µ¯°®¢®¤­¨ª¥ ¢® ¢­¥¸­¥¬ ¬ £­¨²­®¬ ¯®«¥ ~Bo(~r), ¥±«¨¢ ®¡« ±²¨ ±¢¥°µ¯°®¢®¤­¨ª  ~Bo(~r) ¯®²¥­¶¨ «¼­®. �²® °¥¸¥­¨¥ ¡³¤¥² ®ª®­· ²¥«¼­»¬, ¥±«¨ ®¡« ±²¼±¢¥°µ¯°®¢®¤­¨ª  £®¬¥®¬®°´­  ¸ °³. �±«¨ ¦¥ ±¢¥°µ¯°®¢®¤­¨ª ¨¬¥¥² ´®°¬³ ²®°  ¨«¨ ®¡« ±²¨, £®-¬¥®¬®°´­®© ²®°³, ²® ¯® ¥£® ¯®¢¥°µ­®±²¨ ¬®£³² ¯°®²¥ª ²¼ ²®ª¨, ±®§¤ ¾¹¨¥ ¯®«¥ ¬ £­¨²­®© ¨­¤³ª-¶¨¨ ²®«¼ª® ¢­¥ ±¢¥°µ¯°®¢®¤­¨ª . � ±¯°¥¤¥«¥­¨¥ ² ª¨µ ²®ª®¢ ®²¢¥· ¥² °¥¸¥­¨¾ § ¤ ·¨ ® ¨­¤³ª²¨¢-­®±²¨ ±¢¥°µ¯°®¢®¤¿¹¥£® ²®°  (²®°®¨¤ «¼­®© ®¡« ±²¨) [6] ¨ ¬®¦¥² ¡»²¼ ­ ©¤¥­® ¯³²á¬ ¬¨­¨¬¨§ ¶¨¨´³­ª¶¨®­ «  ¬ £­¨²­®© ½­¥°£¨¨ W ( ~A) = 12�o Z (rot ~A)2 dV (31)¯°¨ ³±«®¢¨¿µ ~A(~r) = �o4� Z@V ~i(~r 0)dS 0j~r � ~r 0j ; Z� ~i(~r) � ~n(~r) dl = 1: (32)�® ¢²®°®¬ ¨­²¥£° «¥ � | «¾¡®© ª®­²³°, «¥¦ ¹¨© ­  ¯®¢¥°µ­®±²¨ ²®°®¨¤ «¼­®© ®¡« ±²¨, ±²¿£¨¢ -¥¬»© ¢ ­¥© ¨ ®¤­®ª° ²­® ®µ¢ ²»¢ ¾¹¨© ¥á; ~n(~r) | ¥¤¨­¨·­ ¿ ¯®¢¥°µ­®±²­ ¿ ­®°¬ «¼ ª ª®­²³°³�, ­ ¯° ¢«¥­¨¥ ª®²®°®© ±®£« ±®¢ ­® ± ­ ¯° ¢«¥­¨¥¬ ®¡µ®¤  ª®­²³°  ¯° ¢¨«®¬ ¯° ¢®£® ¢¨­² . �²¢¥-· ¾¹¨© °¥¸¥­¨¾ ¢ °¨ ¶¨®­­®© § ¤ ·¨ (31), (32) ¢¥ª²®°­»© ¯®²¥­¶¨ « ®¡®§­ ·¨¬ ~A(s)o (~r), ±®®²¢¥²-±²¢³¾¹¥¥ ¥¬³ ¯®¢¥°µ­®±²­®¥ ° ±¯°¥¤¥«¥­¨¥ ²®ª  | ~i(s)o (~r). �²® ° ±¯°¥¤¥«¥­¨¥ ¥±²¥±²¢¥­­® ­ §¢ ²¼µ ° ª²¥°¨±²¨·¥±ª¨¬ ¬ £­¨²­»¬ ¬³«¼²¨¯®«¥¬ ­³«¥¢®£® ¯®°¿¤ª . � ®¡« ±²¨ ±¢¥°µ¯°®¢®¤­¨ª  ¨ ­ ¥£® ¯®¢¥°µ­®±²¨ [6] ~A(s)o (~r) = Ls4� Z
 d~r 0 � (~r � ~r 0)j~r � ~r 0j3 ¯°¨ ~r 2 V + @V ; (33)£¤¥ 
 { «¾¡®© ª®­²³°, «¥¦ ¹¨© ¢­¥ ²®°®¨¤ «¼­®£® ±¢¥°µ¯°®¢®¤­¨ª  ¨ ®¤­®ª° ²­® ¥£® ®µ¢ ²»¢ -¾¹¨©; Ls { ¨­¤³ª²¨¢­®±²¼ ²®°®¨¤ «¼­®£® ±¢¥°µ¯°®¢®¤­¨ª . � ¬¥²¨¬, ·²® ¨§¬¥­¥­¨¥ ª®­²³°  
¯°¨¢®¤¨² ª £° ¤¨¥­²­®¬³ ¯°¥®¡° §®¢ ­¨¾ ¢¥ª²®°­®£® ¯®²¥­¶¨ «  ~A(s)o (~r).�®±ª®«¼ª³ ¬ £­¨²­»© µ ° ª²¥°¨±²¨·¥±ª¨© ¬³«¼²¨¯®«¼ ­³«¥¢®£® ¯®°¿¤ª  ¬®¦¥² ¡»²¼ ²®«¼ª®¢¥ª²®°­»¬, ²® ¯®«­®¥ °¥¸¥­¨¥ § ¤ ·¨ ® ²®°®¨¤ «¼­®¬ ±¢¥°µ¯°®¢®¤­¨ª¥ ¢® ¢­¥¸­¥¬ ¬ £­¨²­®¬ ¯®«¥³¤®¡­® ¯°¥¤±² ¢¨²¼ ±³¬¬®© ¢¥ª²®°­»µ ¯®²¥­¶¨ «®¢ µ ° ª²¥°¨±²¨·¥±ª¨µ ¬ £­¨²­»µ ¬³«¼²¨¯®«¥©~A(~r) = I(s)o ~A(s)o (~r) + 1Xl=1 lXm=�l �lm ~Alm(~r); (34)£¤¥ I(s)o { ±¨«  ¯®¢¥°µ­®±²­®£® ²®ª , ®²¢¥· ¾¹¥£® ¬ £­¨²­®¬³ ¬³«¼²¨¯®«¾ ~i(s)o (~r). �®®²­®¸¥­¨¿(34) ¨ (30) ¯®«­®±²¼¾ °¥¸ ¾² § ¤ ·³ ® ²®°®¨¤ «¼­®¬ ±¢¥°µ¯°®¢®¤­¨ª¥ ¢® ¢­¥¸­¥¬ ¬ £­¨²­®¬ ¯®«¥~Bo(~r). �¥°¢®¥ ±« £ ¥¬®¥ ¢ ¯° ¢®© · ±²¨ ´®°¬³«» (34) ®¯°¥¤¥«¿¥² ±®¡±²¢¥­­®¥ ¬ £­¨²­®¥ ¯®«¥±¢¥°µ¯°®¢®¤­¨ª  ¢ ®²±³²±²¢¨¥ ¢­¥¸­¥£® ¯®«¿.�°¨¬¥°®¬ ­¥¯®²¥­¶¨ «¼­®£® ¢­³²°¨ ²®°®¨¤ «¼­®£® ±¢¥°µ¯°®¢®¤­¨ª  ¯®«¿ ~Bo(~r) ¬®¦¥² ±«³¦¨²¼¬ £­¨²­ ¿ ¨­¤³ª¶¨¿, ±®§¤ ¢ ¥¬ ¿ ²®ª®¬, ¯°®²¥ª ¾¹¨¬ ¯® ¯°®¢®¤³, ¯°®µ®¤¿¹¥¬³ ®¤­®ª° ²­® ·¥°¥§®²¢¥°±²¨¥ ²®°®¨¤ «¼­®£® ±¢¥°µ¯°®¢®¤­¨ª . �«¿ ²®°  ¢ ª ·¥±²¢¥ ² ª®£® ¯°®¢®¤  ¬®¦­® ¢»¡° ²¼¯°¿¬³¾, ±®¢¯ ¤ ¾¹³¾ ± ®±¼¾ ²®° . �±«¨ ±¨«  ²®ª  ¢ ¯°®¢®¤¥ I , ²®Z
 ~Bo(~r) � d~r = �oI ; (35)£¤¥ 
 { ª®­²³°, «¥¦ ¹¨© ¢­³²°¨ ²®°®¨¤ «¼­®© ®¡« ±²¨ ±¢¥°µ¯°®¢®¤­¨ª  ¨ ®¤­®ª° ²­® ®µ¢ ²»¢ ¾-¹¨© ¯°®¢®¤.�³±²¼~i(i)o (~r) { °¥¸¥­¨¥ ¢ °¨ ¶¨®­­®© § ¤ ·¨ (31) ¨ (32) ¯°¨ ³±«®¢¨¨, ·²® � { ½²® ª®­²³°, «¥¦ ¹¨©­  ¯®¢¥°µ­®±²¨ ±¢¥°µ¯°®¢®¤­¨ª  ¨ ¯¥°¥¢®¤¨¬»© ¢ ª®­²³° 
 ¤¢¨¦¥­¨¥¬ ± ° ±²¿¦¥­¨¥¬ ¢ ®¡« ±²¨±¢¥°µ¯°®¢®¤­¨ª . ~A(i)o (~r) { ±®®²¢¥²±²¢³¾¹¨© ¬ £­¨²­®¬³ µ ° ª²¥°¨±²¨·¥±ª®¬³ ¬³«¼²¨¯®«¾~i(i)o (~r)¢¥ª²®°­»© ¯®²¥­¶¨ «. � ®¡« ±²¨ ¢­¥ ±¢¥°µ¯°®¢®¤­¨ª  ¨ ­  ¥£® ¯®¢¥°µ­®±²¨~A(i)o (~r) = Li4� Z
 d~r 0 � (~r � ~r 0)j~r � ~r 0j3 ¯°¨ ~r 2 V + @V ; (36)£¤¥ Li { ¢­³²°¥­­¿¿ ¨­¤³ª²¨¢­®±²¼ ¯®¢¥°µ­®±²¨ ²®°®¨¤ «¼­®£® ±¢¥°µ¯°®¢®¤­¨ª  [5]; 
 { ² ª®© ¦¥ª®­²³°, ª ª ¨ ¢ ±®®²­®¸¥­¨¨ (35). { 45 {



�¥±²­¨ª �° ±��� £­¨²­ ¿ ¨­¤³ª¶¨¿ ~~Bo(~r) = ~Bo(~r)� I rot ~A(i)o (~r)¡³¤¥² ¯®²¥­¶¨ «¼­®© ¢ ®¡« ±²¨ ° ±±¬ ²°¨¢ ¥¬®£® ±¢¥°µ¯°®¢®¤­¨ª , ¯®½²®¬³ ¢¥ª²®°­»© ¯®²¥­¶¨ «¨­¤³¶¨°®¢ ­­»µ ¢­¥¸­¨¬ ¬ £­¨²­»¬ ¯®«¥¬ ²®ª®¢ ¬®¦­® ¡³¤¥² ­ ©²¨ ª ª~A(~r) = �I ~A(i)o (~r) + 1Xl=1 lXm=�l �lm ~Alm(~r): (37)�®±²®¿­­»¥ �lm, ª ª ¨ ° ­¼¸¥, ¬®¦­® ¯®«³·¨²¼ ± ¯®¬®¹¼¾ ±®®²­®¸¥­¨¿ (30), ¯®±ª®«¼ª³~N(~r) � rot ~A(i)o (~r) = 0 :�­²¥°¥±­®, ·²® ~B(i)o (~r) = rot ~A(i)o (~r) ; ~B(s)o (~r) = rot ~A(s)o (~r)®²«¨·­» ®² ­³«¿ ¢­³²°¨ ®¡« ±²¨ ±¢¥°µ¯°®¢®¤­¨ª  ¨ ¢­¥ ¥£® ®¡« ±²¨ ±®®²¢¥²±²¢¥­­®. � ±¯°¥¤¥«¥-­¨¿ ²®ª®¢, ±®§¤ ¾¹¨¥ ¬ £­¨²­»¥ ¯®«¿ «¨¸¼ ¢ ®£° ­¨·¥­­®© ®¡« ±²¨ ¯°®±²° ­±²¢ , ¯°¥¤«®¦¥­® [7]­ §»¢ ²¼  ­ ¯®«¼­»¬¨. � ª¨¬¨  ­ ¯®«¼­»¬¨ ° ±¯°¥¤¥«¥­¨¿¬¨ ¡³¤³² ~i(s)o (~r) ¨ ~i(i)o (~r). � §®¢á¬ ¨µ¢­³²°¥­­¨¬ ¨ ¢­¥¸­¨¬  ­ ¯®«¿¬¨ ¯®¢¥°µ­®±²¨ ²®°®¨¤ «¼­®© ®¡« ±²¨.� ±¯°¥¤¥«¥­¨¿ ²®ª®¢ (22) ±®¢¬¥±²­® ± ¢­³²°¥­­¨¬ ¨ ¢­¥¸­¨¬  ­ ¯®«¿¬¨ ¯°¥¤±² ¢«¿¾² ±®¡®©¯®«­³¾ ±¨±²¥¬³ µ ° ª²¥°¨±²¨·¥±ª¨µ ¬ £­¨²­»µ ¬³«¼²¨¯®«¥© ¯®¢¥°µ­®±²¨ ²®°®¨¤ «¼­®© ®¡« ±²¨.� ª, ¥±«¨ ¯® ¯®¢¥°µ­®±²¨ ²®°®¨¤ «¼­®© ®¡« ±²¨ ° ±¯°¥¤¥«á­ ª ª¨¬-«¨¡® ®¡° §®¬ ±² ¶¨®­ °­»© ²®ª± ¯®¢¥°µ­®±²­®© ¯«®²­®±²¼¾ ~i(~r), ²® ¥£® ¢¥ª²®°­»© ¯®²¥­¶¨ « ¬®¦­® ­ ©²¨ ª ª ±³¬¬³ ¢¥ª²®°­»µ¯®²¥­¶¨ «®¢ µ ° ª²¥°¨±²¨·¥±ª¨µ ¬³«¼²¨¯®«¥©~A(~r) = I(s)o ~A(s)o (~r) + I(i)o ~A(i)o (~r) + 1Xl=1 lXm=�l �lm ~Alm(~r) (38)± ª®½´´¨¶¨¥­² ¬¨I(s)o = 1L(s) Z@V ~A(s)o (~r) �~i(~r) dS ; I(i)o = 1L(i) Z@V ~A(i)o (~r) �~i(~r) dS ;�lm = Z@V ~alm(~r) �~i(~r) dS : (39)� ¬¥²¨¬, ·²® §¤¥±¼ ³¤®¡­® ¯°®¢®¤¨²¼ ° §«®¦¥­¨¥ ¨¬¥­­® ¢¥ª²®°­®£® ¯®²¥­¶¨ « , ¯®±ª®«¼ª³ ¢­³²-°¥­­¨© ¨ ¢­¥¸­¨©  ­ ¯®«¨, ¯® ±³²¨ ±¢®¥©, ¿¢«¿¾²±¿ ¢¥ª²®°­»¬¨. � ®¡¹¥¬ ±«³· ¥, ª®£¤  £° ­¨¶ ±¢¥°µ¯°®¢®¤­¨ª  ¯°¥¤±² ¢«¿¥² ±®¡®© ±¢¿§­³¾ ¯®¢¥°µ­®±²¼, ±²°³ª²³°  µ ° ª²¥°¨±²¨·¥±ª¨µ ¬ £­¨²-­»µ ¬³«¼²¨¯®«¥© ¯°¨­¶¨¯¨ «¼­® ­¥ ¨§¬¥­¿¥²±¿. �  ¯®¢¥°µ­®±²¨ ±¢¥°µ¯°®¢®¤­¨ª  ¬®¦­® ¢»¤¥«¨²¼±¨±²¥¬³ ¨§ N ±²¿£¨¢ ¥¬»µ ¢ ®¡« ±²¨ ±¢¥°µ¯°®¢®¤­¨ª  ¨ ­¥ ±²¿£¨¢ ¥¬»µ ¢­¥ ¥£® ­¥§ ¢¨±¨¬»µ ª®­-²³°®¢, ­¥ ¯¥°¥¢®¤¨¬»µ ®¤¨­ ¢ ¤°³£®© ¤¢¨¦¥­¨¥¬ ¢¤®«¼ ¯®¢¥°µ­®±²¨ ± ° ±²¿¦¥­¨¥¬. � ¦¤®¬³ª®­²³°³ ¬®¦­® ®²­¥±²¨ ¢­¥¸­¨© ¬ £­¨²­»© ¬³«¼²¨¯®«¼ ­³«¥¢®£® ¯®°¿¤ª  (¢­³²°¥­­¨©  ­ ¯®«¼)~i(s)ok (~r). �­¥¸­¨µ  ­ ¯®«¥©~i(i)ok (~r) ² ª¦¥ ¡³¤¥² N . �¬ ¡³¤³² ±®®²¢¥²±²¢®¢ ²¼ N ±²¿£¨¢ ¥¬»µ ¢ ®¡« ±-²¨ ¢­¥ ±¢¥°µ¯°®¢®¤­¨ª  ¨ ­¥ ±²¿£¨¢ ¥¬»µ ¢­³²°¨ ­¥£® ­¥§ ¢¨±¨¬»µ ª®­²³°®¢. � ¢­³²°¥­­¨¬¨ ¨¢­¥¸­¨¬¨  ­ ¯®«¼­»¬¨ ° ±¯°¥¤¥«¥­¨¿¬¨ ²®ª®¢ ±¢¿§ ­» ¬ ²°¨¶» ¢­¥¸­¨µ L̂(s) ¨ ¢­³²°¥­­¨µ L̂(i)ª®½´´¨¶¨¥­²®¢ ¨­¤³ª²¨¢­®±²¨. �¥¯¥°¼ ¢¬¥±²® ´®°¬³«» (38) ¡³¤¥¬ ¨¬¥²¼~A(~r) = NXk=1 �I(s)ok ~A(s)ok (~r) + I(i)ok ~A(i)ok (~r)�+ 1Xl=1 lXm=�l �lm ~Alm(~r) ; (40)  ¢¬¥±²® ¯¥°¢»µ ¤¢³µ ´®°¬³« (39) {I(
)ok = NXp=1 ��L̂(
)��1�kp Z@V ~A(
)op (~r) �~i(~r) dS : (41){ 46 {



�¥®°¥²¨·¥±ª ¿ ¨ ¬ ²¥¬ ²¨·¥±ª ¿ ´¨§¨ª �¤¥±¼ 
 = s; i. � £­¨²­ ¿ ½­¥°£¨¿ ¯®¢¥°µ­®±²­»µ ²®ª®¢ ¯°¨ ½²®¬ ¡³¤¥² ° ¢­ W � ~A(~r)� = 12�~I(s) � L̂(s) � ~I(s) + ~I(i) � L̂(i) � ~I(i) � 1Xl=1 ~�l � �̂l � ~�l� : (42)� ª¨¬ ®¡° §®¬, ±¨±²¥¬  µ ° ª²¥°¨±²¨·¥±ª¨µ ¬ £­¨²­»µ ¬³«¼²¨¯®«¥©, ¯®±²°®¥­­ ¿ ¢ ¯°¥¤»-¤³¹¥¬ ° §¤¥«¥, ¡³¤¥² ¯®«­®© ¤«¿ ±¢¥°µ¯°®¢®¤­¨ª®¢, £®¬¥®¬®°´­»µ ¸ °³. �«¿ ±¢¥°µ¯°®¢®¤­¨ª®¢²®°®¨¤ «¼­®© ¨ ¡®«¥¥ ±«®¦­»µ ´®°¬ ®­  ¤®«¦­  ¡»²¼ ¤®¯®«­¥­  ±¨±²¥¬ ¬¨ ¢­¥¸­¨µ ¨ ¢­³²°¥­­¨µ ­ ¯®«¥© ( µ ° ª²¥°¨±²¨·¥±ª¨µ ¬ £­¨²­»µ ¬³«¼²¨¯®«¥© ­³«¥¢®£® ¯®°¿¤ª ).4. �°¨¬¥°» ¨±¯®«¼§®¢ ­¨¿  ¯¯ ° ²  µ ° ª²¥°¨±²¨·¥±ª¨µ¬ £­¨²­»µ ¬³«¼²¨¯®«¥©� ¯°¥¤»¤³¹¥¬ ° §¤¥«¥ ± ¯®¬®¹¼¾  ¯¯ ° ²  µ ° ª²¥°¨±²¨·¥±ª¨µ ¬ £­¨²­»µ ¬³«¼²¨¯®«¥© ¯®-«³·¥­® °¥¸¥­¨¥ § ¤ ·¨ ®¡ ¨¤¥ «¼­®¬ ±¢¥°µ¯°®¢®¤­¨ª¥ ¢® ¢­¥¸­¥¬ ¬ £­¨²­®¬ ¯®«¥. �¤¥±¼ ¡³¤³²° ±±¬®²°¥­» ¥¹á ­¥ª®²®°»¥ ¯°¨¬¥°».� §«®¦¥­¨¿ ¯® µ ° ª²¥°¨±²¨·¥±ª¨¬ ¬ £­¨²­»¬ ¬³«¼²¨¯®«¿¬. �³±²¼ ¢±¥ ²®ª¨, ±®§¤ ¾¹¨¥ ¬ £-­¨²­®¥ ¯®«¥, ° ±¯®«®¦¥­» ¢ ®¡« ±²¨ V , ²®£¤  ¢¥ª²®°­»© ¯®²¥­¶¨ «~~A(~r) = �o4� Z@V ~j(~r 0)j~r � ~r 0j dV 0 (43)¬®¦¥² ®²«¨· ²¼±¿ ®² ±¢®¥£® ¯°¥¤±² ¢«¥­¨¿ (40) ¢­¥ ®¡« ±²¨ V «¨¸¼ ­  £° ¤¨¥­² ±ª «¿°­®© £ °¬®-­¨·¥±ª®© ´³­ª¶¨¨. �®½´´¨¶¨¥­²» ° §«®¦¥­¨¿ ¢ ¯° ¢®© · ±²¨ (40) ²¥¯¥°¼ ­ µ®¤¨¬ ¯® ´®°¬³« ¬I(
)ok = Z@V ~I(
)ok (~r) � ~~A(~r) dS ; �lm = Z@V ~Ilm(~r) � ~~A(~r)dS ; (44)£¤¥ ~I(
)ok (~r) = NXp=1 ��L̂(
)��1�k p~i(
)op (~r) ; ~Ilm(~r) = � lXn=�l 
mn~iln(~r) :�·¨²»¢ ¿ ¢ ±®®²­®¸¥­¨¿µ (44), ·²®~a(
)ok (~r 0) = �o4� Z@V ~I(
)ok (~r)j~r � ~r 0j dS ; ~alm(~r 0) = �o4� Z@V ~Ilm(~r)j~r � ~r 0j dS ;¡³¤¥¬ ¨¬¥²¼ I(
)ok = Z@V ~a(
)ok (~r) �~j(~r) dV ; �lm = Z@V ~alm(~r) �~j(~r)dV : (45)�®°¬³«» (40) ¨ (45) °¥¸ ¾² § ¤ ·³ ¬³«¼²¨¯®«¼­®£® ° §«®¦¥­¨¿ ¢¥ª²®°­®£® ¯®²¥­¶¨ «  ²®ª®¢, ±®-±°¥¤®²®·¥­­»µ ¢ ®¡« ±²¨ V .�¡° ²¨¬ ¢­¨¬ ­¨¥ ­  ²®, ·²® µ ° ª²¥°¨±²¨·¥±ª¨¥ ¬ £­¨²­»¥ ¬³«¼²¨¯®«¼­»¥ ¬®¬¥­²» ¬®£³²¡»²¼ ¢»° ¦¥­» ·¥°¥§ ±´¥°¨·¥±ª¨¥ ¬ £­¨²­»¥ ¬³«¼²¨¯®«¼­»¥ ¬®¬¥­²» mlm:�lm = mlm + l�1Xk=1 lXn=�k A(lm)k n mk n : (46)�°®¡«¥¬  ¬®¬¥­²®¢ ¢ ¬ £­¨²®±² ²¨ª¥. � ®ª°¥±²­®±²¨ ¡¥±ª®­¥·­® ³¤ «á­­®© ²®·ª¨ ¢¥ª²®°­»©¯®²¥­¶¨ « «¾¡®© ±¨±²¥¬» ²®ª®¢, ° ±¯°¥¤¥«á­­»µ ¯® ª®­¥·­®© ®¡« ±²¨ ¯°®±²° ­±²¢ , ¬®¦¥² ¡»²¼§ ¯¨± ­ ¢ ¢¨¤¥ ~A(~r) = 1Xl=1 lXm=�l mlmAlm(~r) ; (47)£¤¥ Alm(~r) { ¢¥ª²®°­»¥ ¯®²¥­¶¨ «» ±´¥°¨·¥±ª¨µ ¬ £­¨²­»µ ¬³«¼²¨¯®«¥©, ®¯°¥¤¥«¿¥¬»¥ ´®°¬³«®©(26),   mlm = 1l + 1 1i Z rl~j(~r) � ~̂Lylm(� ; �) dV : (48){ 47 {



�¥±²­¨ª �° ±���°¥¤±² ¢«¿¥² ¨­²¥°¥± ¨ ®¡° ²­ ¿ § ¤ · , ª®£¤  ¨§¢¥±²­» mlm,   ­³¦­® ®¯°¥¤¥«¨²¼, ¬®£³² «¨ ±®¤¥°-¦ ²¼±¿ ¨±²®·­¨ª¨ ¢¥ª²®°­®£® ¯®²¥­¶¨ «  (47) ¢­³²°¨ ±´¥°» ° ¤¨³±  R. �«¿ °¥¸¥­¨¿ ½²®© § ¤ ·¨­ ©¤á¬ ½­¥°£¨¾ ¬ £­¨²­®£® ¯®«¿, ¯°¥¤¯®« £ ¿, ·²® ¢±¥ ¥£® ¨±²®·­¨ª¨ ­ µ®¤¿²±¿ ­  ±´¥°¥ ° ¤¨³± R: W = �12 1Xl=1 ~ml � �̂(l) � ~ml = �o8� 1Xl=1 l + 1l ~m2lR2l+1 : (49)�¤¥±¼ ¨±¯®«¼§®¢ ­® ¢»° ¦¥­¨¥ ¤«¿ �̂(l) ¨§ ´®°¬³«» (24). �±«¨ §­ ·¥­¨¥ ½­¥°£¨¨ (49) ¡³¤¥² ª®­¥·­®,²® ¨±²®·­¨ª¨ ~A(~r) ¬®£³² ±®¤¥°¦ ²¼±¿ ¢­³²°¨ ±´¥°» ° ¤¨³±  R. �±«¨ ¦¥ W (49) ° ±µ®¤¨²±¿, ²®±³¹¥±²¢³¾² ¨±²®·­¨ª¨ ~A(~r), «¥¦ ¹¨¥ ¢­¥ ±´¥°».�¨­¨¬ «¼­®¥ §­ ·¥­¨¥ R, ¯°¨ ª®²®°®¬ °¿¤ ½­¥°£¨¨ ¬³«¼²¨¯®«¥© ¢±á ¥¹á ±µ®¤¨²±¿, ¬®¦­® ®¯°¥-¤¥«¨²¼, ­ ¯°¨¬¥° ¯°¨ ~m1 6= 0, ¯® ´®°¬³«¥R = liml!1 2lq~m2l+1�~m21 ;¢¥±¼¬  ­ ¯®¬¨­ ¾¹¥© ´®°¬³«³ �¤ ¬ °  ¤«¿ ° ¤¨³±  ±µ®¤¨¬®±²¨ ±²¥¯¥­­®£® °¿¤  [8].� ±«³· ¥, ª®£¤  ®¡« ±²¼ V £®¬¥®¬®°´­  ¸ °³, ¢ ° §«®¦¥­¨¥ ¢¥ª²®°­®£® ¯®²¥­¶¨ «  (40) ±«¥¤³¥²¯®«®¦¨²¼ I(
)ok = 0, ¯®½²®¬³ ¯°¨ ¨§¢¥±²­»µ mlm ¬®¦­® ´®°¬ «¼­® ®¯°¥¤¥«¨²¼ �lm ± ¯®¬®¹¼¾ (46).�²¢¥² ­  ¢®¯°®±: ¬®£³² «¨ ¨±²®·­¨ª¨ ¬ £­¨²­®£® ¯®«¿ «¥¦ ²¼ ¢ ®¡« ±²¨ V , - ¡³¤¥² ¯®«®¦¨²¥«¼­»¬,¥±«¨ ¬ £­¨²­ ¿ ½­¥°£¨¿, ° ±±·¨² ­­ ¿ ¯® ´®°¬³«¥W = �12 1Xl=1 ~�l � �̂(l) � ~�l ; (50)¡³¤¥² ª®­¥·­®©. �°¨ ½²®¬ ° ±¯°¥¤¥«¥­¨¥ ²®ª®¢ ¯® @V , ¯®°®¦¤ ¾¹¥¥ ¢¥ª²®°­»© ¯®²¥­¶¨ « (47),~i(~r) = 1Xl=1 lXm=�l �lm~ilm(~r) : (51)�«¿ ²®°®¨¤ «¼­®© ®¡« ±²¨ °¥¸¥­¨¥ ¯°®¡«¥¬» ¬®¬¥­²®¢ ¡®«¥¥ ±«®¦­®. �­ · «  ®±³¹¥±²¢«¿¥¬¯¥°¥µ®¤ ª ´®°¬ «¼­®¬³ ° §«®¦¥­¨¾ ¯® µ ° ª²¥°¨±²¨·¥±ª¨¬ ¬ £­¨²­»¬ ¬³«¼²¨¯®«¿¬ ª ª ± ¬®£®¢¥ª²®°­®£® ¯®²¥­¶¨ «  ~A(~r) = 1Xl=1 lXm=�l �lm ~Alm(~r) ; (52)² ª ¨ ¢¥ª²®°­®£® ¯®²¥­¶¨ «  ¬ £­¨²­®£® ¬³«¼²¨¯®«¿ ­³«¥¢®£® ¯®°¿¤ª ~A(s)o (~r) = 1Xl=1 lXm=�l �(os)lm ~Alm(~r) : (53)�±«¨ ½­¥°£¨¿ (50) ¯°¨ ½²®¬ ®ª ¦¥²±¿ ª®­¥·­®©, ²® ¯®²¥­¶¨ « (52) ¬®¦¥² ¨¬¥²¼ ±¢®¨¬¨ ¥¤¨­±²¢¥­­»-¬¨ ¨±²®·­¨ª ¬¨ ²®ª¨, ¯°®²¥ª ¾¹¨¥ ¢ ®¡« ±²¨ V ,   ¬ £­¨²­ ¿ ¨­¤³ª¶¨¿ ¢­¥ V ¡³¤¥² ¯®²¥­¶¨ «¼­®©´³­ª¶¨¥©.�±«¨ ¦¥ W = 1, ²® ¬®¦­® ¯®¯»² ²¼±¿ ¢»¤¥«¨²¼ ¨§ ¢¥ª²®°­®£® ¯®²¥­¶¨ «  (52) ¯®²¥­¶¨ «¬³«¼²¨¯®«¿ ­³«¥¢®£® ¯®°¿¤ª , ²® ¥±²¼ ¯°¨­¿²¼~A(~r) = I(s)o ~A(s)o (~r) + 1Xl=1 lXm=�l (�lm � I(s)o �(os)lm ) ~Alm(~r) ; (54)�­ ·¥­¨¥ I(s)o ±«¥¤³¥² ¢»¡° ²¼ ² ª, ·²®¡» ¬ £­¨²­ ¿ ½­¥°£¨¿W = �12 1Xl=1 (~�l � I(s)o ~�(os)l ) � �̂(l) � (~�l � I(s)o ~�(os)l ) (55)¡»«  ª®­¥·­®© ¢¥«¨·¨­®©. �«¿ ½²®£® ¡³¤¥¬ ¬¨­¨¬¨§¨°®¢ ²¼WL = �12 LXl=1 (~�l � I(s)o ~�(os)l ) � �̂(l) � (~�l � I(s)o ~�(os)l ){ 48 {



�¥®°¥²¨·¥±ª ¿ ¨ ¬ ²¥¬ ²¨·¥±ª ¿ ´¨§¨ª ¯® I(s)o . � °¥§³«¼² ²¥ ¯®«³·¨¬I(s)oL = LXl=1 ~�l � �̂(l) � ~�(os)l , LXl=1 ~�(os)l � �̂(l) � ~�(os)l :�±«¨ ¯°¥¤¥«¼­®¥ §­ ·¥­¨¥ I(s)o = limL!1 I(s)oL®ª ¦¥²±¿ ª®­¥·­»¬,   ¢¬¥±²¥ ± ­¨¬ ®ª ¦¥²±¿ ª®­¥·­»¬ ¨ §­ ·¥­¨¥W = limL!1WL;²® ° ±¯°¥¤¥«¥­¨¥ ¯®¢¥°µ­®±²­»µ ²®ª®¢, ¯®°®¦¤ ¾¹¨µ ¢¥ª²®°­»© ¯®²¥­¶¨ « (51), ­ ©¤á¬ ª ª~i(~r) = I(s)o ~i(s)o (~r) + 1Xl=1 lXm=�l (~�l � I(s)o ~�(os)l )~ilm(~r) ; (56)²® ¥±²¼ ¯®«³·¨¬ °¥¸¥­¨¥ ¯°®¡«¥¬» ¬®¬¥­²®¢ ¤«¿ ²®°®¨¤ «¼­®© ®¡« ±²¨.�­²¥°¥±­®, ·²® ¯® ¯®¢¥¤¥­¨¾ ¬ £­¨²­®£® ¯®«¿ ¢ ®ª°¥±²­®±²¨ ¡¥±ª®­¥·­® ³¤ «á­­®© ²®·ª¨ ¬®¦­®®¯°¥¤¥«¨²¼, ¤ á² «¨ ¢ª« ¤ ¢ ¯®«¥  ­ ¯®«¼­®¥ ° ±¯°¥¤¥«¥­¨¥ ²®ª  ¢ ²®°®¨¤ «¼­®© ®¡« ±²¨.�«¿ ®¡« ±²¥© ¡®«¥¥ ±«®¦­®£® ¢¨¤  ¯°®¡«¥¬  ¬®¬¥­²®¢ °¥¸ ¥²±¿  ­ «®£¨·­»¬ ®¡° §®¬.�³­ª¶¨¿ � £° ­¦  ±¢¥°µ¯°®¢®¤¿¹¥£® ²¥« , ¤¢¨¦³¹¥£®±¿ ¢ ±² ¶¨®­ °­®¬ ¬ £­¨²­®¬ ¯®«¥. �®-±ª®«¼ª³ ª¨­¥²¨·¥±ª ¿ ½­¥°£¨¿ ±¢¥°µ¯°®¢®¤¿¹¥£® ²¥«  ¬®¦¥² ¡»²¼ ®¯°¥¤¥«¥­  ª ª ª¨­¥²¨·¥±ª ¿½­¥°£¨¿  ¡±®«¾²­® ²¢á°¤®£® ²¥«  [9], ²® § ¤ ·  ¯®±²°®¥­¨¿ ´³­ª¶¨¨ � £° ­¦  ¤«¿ ±¢¥°µ¯°®¢®¤­¨ª ,¤¢¨¦³¹¥£®±¿ ¢® ¢­¥¸­¥¬ ±² ¶¨®­ °­®¬ ¬ £­¨²­®¬ ¯®«¥, ±¢®¤¨²±¿ ª ®¯°¥¤¥«¥­¨¾ ¥£® ¯®²¥­¶¨ «¼­®©´³­ª¶¨¨, ®²«¨· ¾¹¥©±¿ ®² ±®®²¢¥²±²¢³¾¹¥© ¬ £­¨²­®© ½­¥°£¨¨ «¨¸¼ §­ ª®¬.� £­¨²­ ¿ ½­¥°£¨¿ ¢§ ¨¬®¤¥©±²¢¨¿ ±¢¥°µ¯°®¢®¤­¨ª  ±ª« ¤»¢ ¥²±¿ ¨§ ¤¢³µ · ±²¥©: ¨§ ½­¥°£¨¨¢§ ¨¬®¤¥©±²¢¨¿ ±®¡±²¢¥­­»µ ²®ª®¢ ±¢¥°µ¯°®¢®¤­¨ª  ± ¢­¥¸­¨¬ ¯®«¥¬W1 = NXk=1 I(s)ok Z@V ~i(s)ok (~�) � ~Ao(~r) dS ; (57)£¤¥ ~Ao(~r) { ¢¥ª²®°­»© ¯®²¥­¶¨ « ¬ £­¨²­®© ¨­¤³ª¶¨¨ ¢­¥¸­¥£® ¯®«¿, ¨ ½­¥°£¨¨ ¢§ ¨¬®¤¥©±²¢¨¿¢­¥¸­¥£® ¯®«¿ ± ­ ¢¥¤á­­»¬¨ ¨¬ ­  ¯®¢¥°µ­®±²¨ ±¢¥°µ¯°®¢®¤­¨ª  ²®ª ¬¨W2 = �12 Z@V Z@V ~Ao(~r) � K̂(�; � 0) � ~Ao(~r 0) dS dS 0 ; (58)£¤¥ K̂(~�; ~� 0) = NXk=1 ~i(i)ok (~�)~I(i)ok (~� 0) + 1Xl=1 lXm=�l ~ilm(~�)~Ilm(~� 0) :�¤¥±¼ ³¤®¡­® ¬ £­¨²­»¥ ¬³«¼²¨¯®«¨ ¯°¥¤±² ¢«¿²¼ ¢ ±¨±²¥¬¥ ª®®°¤¨­ ² ~�, ¦á±²ª® ±¢¿§ ­­®© ±®±¢¥°µ¯°®¢®¤¿¹¨¬ ²¥«®¬,   ° ¤¨³±-¢¥ª²®° ~r ¢ « ¡®° ²®°­®© ±¨±²¥¬¥ ª®®°¤¨­ ² ¢»° ¦ ²¼ ·¥°¥§° ¤¨³±-¢¥ª²®° ¶¥­²°  ¬ ±± ±¢¥°µ¯°®¢®¤­¨ª  ~R ¨ ¬ ²°¨¶³ ¯®¢®°®²  T̂ , ±®¢¬¥¹ ¾¹¥£® ­ ¯° ¢«¥­¨¿®±¥© ±¨±²¥¬ ª®®°¤¨­ ² ~r ¨ ~�, ¯® ´®°¬³«¥ ~r = ~R+ T̂ � ~� ;²¥¬ ± ¬»¬ ¢»¤¥«¿¿ § ¢¨±¨¬®±²¼ ¯®²¥­¶¨ «¼­®© ´³­ª¶¨¨�(~R; T̂ ) = �W1(~R; T̂ )�W2(~R; T̂ )®² ¯®«®¦¥­¨¿ ¶¥­²°  ¬ ±± ±¢¥°µ¯°®¢®¤­¨ª  ¨ ¥£® ¯°®±²° ­±²¢¥­­®© ®°¨¥­² ¶¨¨.�¥²°³¤­® ¯®ª § ²¼ [10], ·²® ¨¬¥¥² ¬¥±²® ­¥° ¢¥­±²¢®�~R �(~R; T̂ ) > 0 :{ 49 {



�¥±²­¨ª �° ±���§ ­¥£®, ¢ · ±²­®±²¨, ±«¥¤³¥², ·²® ³ ±¢¥°µ¯°®¢®¤­¨ª  ¢® ¢­¥¸­¥¬ ¬ £­¨²­®¬ ¯®«¥ ¬®£³² ±³¹¥±²-¢®¢ ²¼ ²®·ª¨ ³±²®©·¨¢®£® ° ¢­®¢¥±¨¿. � ¯°¨¬¥°, ¤«¿ ±¢¥°µ¯°®¢®¤¿¹¥£® ¸ °  ¢ ª¢ ¤°³¯®«¼­®¬¬ £­¨²­®¬ ¯®«¥ ±® ±ª «¿°­»¬ ¯®²¥­¶¨ «®¬ o(~r) = �12~r � k̂ � ~r²®·ª®© ² ª®£® ° ¢­®¢¥±¨¿ ¡³¤¥² ±«³¦¨²¼ ­ · «® ª®®°¤¨­ ².�²¬¥²¨¬, ·²®, ª ª ±¢¨¤¥²¥«¼±²¢³¾² ° ±±¬®²°¥­­»¥ §¤¥±¼ ¯°¨¬¥°», ¯®­¿²¨¿ µ ° ª²¥°¨±²¨·¥±-ª¨µ ¬ £­¨²­»µ ¬³«¼²¨¯®«¥© ¨ ¢»±¸¨µ ¬ £­¨²­»µ ¯®«¿°¨§³¥¬®±²¥© ¯®§¢®«¿¾² ­¥ ²®«¼ª® ¯® ­®¢®¬³¢§£«¿­³²¼ ­  ¨§¢¥±²­»¥ § ¤ ·¨, ­® ¨ ¯®«³· ²¼ ­®¢»¥ °¥§³«¼² ²», ª®¨¬¨ ¢ ­ ±²®¿¹¥© ° ¡®²¥ ¿¢«¿-¾²±¿ °¥¸¥­¨¥ ¯°®¡«¥¬» ¬®¬¥­²®¢ ¢ ¬ £­¨²®±² ²¨ª¥ ¨ ¯®«³·¥­¨¥ ´³­ª¶¨¨ � £° ­¦  ¤«¿ ±¢¥°µ¯°®-¢®¤­¨ª  ¢ ¬ £­¨²®±² ²¨·¥±ª®¬ ¯®«¥,   ² ª¦¥ ª®­±²°³ª²¨¢­®¥ °¥¸¥­¨¥ § ¤ ·¨ ® ±¢¥°µ¯°®¢®¤­¨ª¥(¨¤¥ «¼­®¬ ¤¨ ¬ £­¥²¨ª¥) ¢® ¢­¥¸­¥¬ ¬ £­¨²­®¬ ¯®«¥.�¯¨±®ª «¨²¥° ²³°»[1] �¦¥ª±®­ �¦. �« ±±¨·¥±ª ¿ ½«¥ª²°®¤¨­ ¬¨ª / �¦.�¦¥ª±®­. { �.: �¨°, 1965. { 702 ±.[2] � ­¤ ³ �.�. �¥®°¨¿ ¯®«¿/ �.�.� ­¤ ³, �.�.�¨´¸¨¶. { �.: � ³ª , 1982. { 504 ±.[3] � °¸ «®¢¨· �.�. �¢ ­²®¢ ¿ ²¥®°¨¿ ³£«®¢®£® ¬®¬¥­² / �.�.� °¸ «®¢¨·, �.�.�®±ª «¥¢,�.�.�¥°±®­±ª¨©. { �.: � ³ª , 1975. { 440 c.[4] � ­¤ ³ �.�. �«¥ª²°®¤¨­ ¬¨ª  ±¯«®¸­»µ ±°¥¤ / �.�.� ­¤ ³, �.�.�¨´¸¨¶. { �.: � ³ª , 1982.{ 532 c.[5] � § ­¶¥¢ �.�. � °¨ ¶¨®­­»¥ ¯°¨­¶¨¯», µ ° ª²¥°¨±²¨·¥±ª¨¥ ¬³«¼²¨¯®«¨ ¨ ¢»±¸¨¥ ¯®«¿°¨§³-¥¬®±²¨ ¢ ²¥®°¨¨ ¯®«¿/ �.�.� § ­¶¥¢ // �¥¯. ¢ ������ N 2098 - �97, { �° ±­®¿°±ª: 1997. {133 c.[6] �®«®²®¢ �.�. � °¨ ¶¨®­­»¥ ¯°¨­¶¨¯» ¬ £­¨²®±² ²¨ª¨ ±¢¥°µ¯°®¢®¤­¨ª®¢ 1/ �.�.�®«®²®¢,�.�.� § ­¶¥¢ // �§¢. ¢³§®¢. �¨§¨ª . { 1991.{ é9. { C. 97-103.[7] �¨§¨·¥±ª ¿ ½­¶¨ª«®¯¥¤¨¿// �®¢¥²±ª ¿ ½­¶¨ª«®¯¥¤¨¿, 1988. { T. 1.[8] � ¢°¥­²¼¥¢ �.�. �¥®°¨¿ ´³­ª¶¨© ª®¬¯«¥ª±­®£® ¯¥°¥¬¥­­®£®/ �.�.� ¢°¥­²¼¥¢, �.�.� ¡ ². {�.: � ³ª , 1965. { 716 ±.[9] �®«¤±²¥©­ �. / �.�®«¤±²¥©­. { �.: � ³ª , 1974. { 415 c.[10] � § ­¶¥¢ �.�. � ª¢ ¤°³¯®«¼­®© ¬ £­¨²­®© ¯®«¿°¨§³¥¬®±²¨ ¨ ¢ °¨ ¶¨®­­»µ ¯°¨­¶¨¯ µ/�.�.� § ­¶¥¢ // ��� { 1999. { �. 369. { é 5. { �. 617-620.VARIATIONAL PRINCIPLES, MAGNETIC CHARACTERISTIC MULTIPOLES ANDHIGHER POLARIZABILITIES ON THE FIELD THEORYV.P.KazantsevThe concepts of magnetic characteristic multipoles are introduced on the basis of variational principles.This concepts are new for the theoretical and mathematical physics. The magnetic characteristicmultipoles represent the system of the basis distributions of electrical currents over the bound of thedomain. The characteristic multipoles vector potential's components are harmonic polynomials into thedomain. The polinomical exponents de�ne the minimum (not equal zero) order of spherical magneticmultipole momentum of the characteristic multipole. Using of characteristic multipole formalism themomentum magnetostatics problem was solved and the Lagrange function of the superconductor movingacross the magnetostatics �eld was constructed. It is shown that there are the points of stable equilibriumfor the superconductor into the magnetosnatics �eld.
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