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¬ ªá¨¬ «ì­®¬ã §­ ç¥­¨î ¬®¬¥­â  ¨­¥àæ¨¨ C ¢á¥©�¥¬«¨; ®áì OX á®®â¢¥âáâ¢®¢ «  ¬¨­¨¬ «ì­®¬ã ¬®-¬¥­âã ¨­¥àæ¨¨ A ;   ®áì OY á®®â¢¥âáâ¢®¢ «  ¯à®-¬¥¦ãâ®ç­®¬ã §­ ç¥­¨î ¬®¬¥­â  ¨­¥àæ¨¨ B . � íâ®©�� ¤¨­ ¬¨ç¥áª¨¥ ãà ¢­¥­¨ï �©«¥à  (ãà ¢­¥­¨ï ¬®-¬¥­â®¢) ¨¬¥îâ ¢¨¤Ad!1dt + (C �B)!2!3 = �1;B d!2dt + (A�C)!3!1 = �2;C d!3dt + (B �A)!1!2 = �3; (1)£¤¥ !k; �k (k = 1; 2; 3) | ª®¬¯®­¥­âë ã£«®¢®©áª®à®áâ¨ ¨ ¬®¬¥­â  á¨« á®®â¢¥âáâ¢¥­­®.�¬­®¦¨¬ ¯¥à¢®¥ ãà ¢­¥­¨¥ ­  q 1A(C�B) ,   ¢â®-à®¥ | ­  iq 1B(C�A) ¨ á«®¦¨¬. �¤¥áì i ®¡®§­ ç ¥âª®¬¯«¥ªá­ãî ¥¤¨­¨æã. �®£¤  ¯®«ãç¨âáï á¨áâ¥¬  ¤¨-­ ¬¨ç¥áª¨å ãà ¢­¥­¨© �©«¥à  ¢ ª®¬¯«¥ªá­®¬ ¢¨¤¥de!0dt � ir(C �A)B (C �B)A e!0!3 = e�0;C d!3dt + (B �A)!2!1 = �3; (2)
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00BB@ m1m21 +m31CCA ; (3)£¤¥ 
0 | áà¥¤­ïï ã£«®¢ ï áª®à®áâì ¢à é¥­¨ï â¥« (�¥¬«¨). �®ª  ¬ë ­¥ ¯®« £ ¥¬ ¢¥«¨ç¨­ë m ¬ «ë¬¨.�®¤áâ ¢«ïï ¢ëà ¦¥­¨¥ (3) ¢ (2), ¯®«ãç¨¬1
0 dem0dt � ir(C �A)B (C �B)A em0(1 +m3) = e�0
20 ;1
0 dm3dt + (B �A)C m2m1 = �3C
20 ; (4)£¤¥ em0 =q AC�Bm1 + iq BC�Am2 .�®¤ç¥àª­¥¬, çâ® ãà ¢­¥­¨ï (4) ï¢«ïîâáï â®ç­ë-¬¨ ãà ¢­¥­¨ï¬¨ ¤«ï â¢¥à¤®£® â¥«  (�¥¬«¨). �¥¯¥àì¤®¯ãáâ¨¬, çâ® â¥«® (�¥¬«ï) ¡ëáâà® ¢à é ¥âáï. �®£¤ ¢¥«¨ç¨­  m ¬ «  (m � 10�8 ¤«ï �¥¬«¨). � íâ®¬á«ãç ¥ ª¢ ¤à â¨ç­ë¬¨ ¯® m ¢¥«¨ç¨­ ¬¨ ¬®¦­® á¢ëá®ª®© â®ç­®áâìî ¯à¥­¥¡à¥çì. �®£¤ 1
0 dem0dt � ir(C �A)B (C �B)A em0 = e�0
20 ;1
0 dm3dt = �3C
20 : (5)�®¡áâ¢¥­­ë¥ ç áâ®âë ¢à é¥­¨ï  ¡á®«îâ­®â¢¥à¤®© �¥¬«¨�®¡áâ¢¥­­ë¥ ç áâ®âë ¢à é¥­¨ï  ¡á®«îâ­® â¢¥à-¤®© �¥¬«¨ ¯®«ãç îâáï ¨§ ãà ¢­¥­¨© (5), ª®£¤  ®â-áãâáâ¢ãîâ ¢­¥è­¨¥ á¨«ë. �®£¤ 1
0 dem0dt � ir(C �A)B (C �B)A em0 = 0;1
0 dm3dt = 0: (6)�âáî¤  ¤«ï �ãàì¥- ¬¯«¨âã¤ë ¢¥ªâ®à  m ¯®«ãç¨¬(�� �E)em0 = 0;�m3 = 0;�E �r(C �A)B (C �B)A ; (7)£¤¥ � { ç áâ®â  �ãàì¥- ¬¯«¨âã¤ë, ¤¥«¥­­ ï ­  
0 .�¥§à §¬¥à­ë¥ á®¡áâ¢¥­­ë¥ ç áâ®âë ¨ á®¡áâ¢¥­­ë¥¢¥ªâ®àë à ¢­ë:1) ç áâ®â  � = 0 , á®®â¢¥âáâ¢ãîé¨© á®¡áâ¢¥­­ë©¢¥ªâ®à  0m3(0)! ;

2) ç áâ®â  � = �E , á®®â¢¥âáâ¢ãîé¨© á®¡áâ¢¥­-­ë© ¢¥ªâ®à  em0(�E)ei
0�Et0 !. m3(0) ¨ em0(�E) |¯à®¨§¢®«ì­ë¥ ¯®áâ®ï­­ë¥, ®¯à¥¤¥«ï¥¬ë¥ ­ ç «ì­ë-¬¨ ãá«®¢¨ï¬¨. �®áâ®ï­­ ï ¤®¡ ¢ª  ª ã£«®¢®© áª®à®-áâ¨ ¢à é¥­¨ï m3(0) = 0 ¯® ®¯à¥¤¥«¥­¨î 
0 .�ë­ã¦¤¥­­®¥ ¢à é¥­¨¥  ¡á®«îâ­® â¢¥à¤®©�¥¬«¨�«ï à áá¬®âà¥­¨ï ¢ë­ã¦¤¥­­®£® ¢à é¥­¨ï ­¥®¡-å®¤¨¬® ¢ëç¨á«¨âì ª®¬¯®­¥­âë ¬®¬¥­â®¢ á¨«, ¤¥©-áâ¢ãîé¨å ­  â¥«®. �®íâ®¬ã ¡ã¤¥¬ à áá¬ âà¨¢ âì¢à é¥­¨¥  ¡á®«îâ­® â¢¥à¤®© �¥¬«¨ ¯®¤ ¤¥©áâ¢¨¥¬¯à¨«¨¢­ëå á¨«.�­ ç «¥ ¢ëç¨á«¨¬ ¬®¬¥­â ¢­¥è­¨å á¨«, ¤¥©áâ¢ã-îé¨å ­   ¡á®«îâ­® â¢¥à¤ãî �¥¬«î. � ª ¨§¢¥áâ­®,­ ¯à¨¬¥à, ¨§ [4], á¨«®¢ ï äã­ªæ¨ï ¯à¨«¨¢­ëå á¨«,¤¥©áâ¢ãîé¨å á® áâ®à®­ë �®«­æ , �ã­ë ¨ ¯« ­¥â,à ¢­ W =X(i) GM(i)R(i) 1Xn=2� rR(i)�nPn �cos (i)�; (8)£¤¥ M(i) | ¬ áá  i-£® ¢®§¬ãé îé¥£® â¥« ; R(i) |à ááâ®ï­¨¥ ¬¥¦¤ã æ¥­âà®¬ ¬ áá �¥¬«¨ ¨ æ¥­âà®¬¬ áá ¢®§¬ãé îé¥£® â¥« ; r | ¬®¤ã«ì à ¤¨ãá-¢¥ªâ®-à  â®çª¨, ¢ ª®â®à®© ¢ëç¨á«ï¥âáï §­ ç¥­¨¥ á¨«®¢®©äã­ªæ¨¨;  (i) | ã£®« ¬¥¦¤ã ­ ¯à ¢«¥­¨ï¬¨ ¨§æ¥­âà  ¬ áá �¥¬«¨ ­  â®çªã, ¢ ª®â®à®© ¢ëç¨á«ï¥â-áï §­ ç¥­¨¥ á¨«®¢®© äã­ªæ¨¨ ¨ i-¥ ¢®§¬ãé îé¥¥â¥«®. � ¯®¬­¨¬ â ª¦¥, çâ® á¨«®¢ ï äã­ªæ¨ï à ¢­ £à ¢¨â æ¨®­­®¬ã ¯®â¥­æ¨ «ã á® §­ ª®¬ ¬¨­ãá.�á«¨ ®£à ­¨ç¨âìáï â®«ìª® ª¢ ¤àã¯®«ì­®© ç áâìî,â® ¤«ï ¯à¨«¨¢­®© á¨«®¢®© äã­ªæ¨¨ ¨¬¥¥â ¬¥áâ®á«¥¤ãîé¥¥ ¢ëà ¦¥­¨¥:W =
20�W (c)20 �z2 � 12 �x2 + y2��++3�W (c)21 xz +W (s)21 yz�++3�W (c)22 �x2 � y2�+ 2W (s)22 xy��; (9)£¤¥ W (c)2m ¨ W (s)2m | ¡¥§à §¬¥à­ë¥ ª®íää¨æ¨¥­âëà §«®¦¥­¨ï ¯à¨«¨¢­®© á¨«®¢®© äã­ªæ¨¨ ¢ àï¤ ¯®áä¥à¨ç¥áª¨¬ äã­ªæ¨ï¬.�®¤áâ ¢¨¬ á¨«®¢ãî äã­ªæ¨î (9) ¢ ®¯à¥¤¥«¥­¨¥¬®¬¥­â  ¨¬¯ã«ìá  ¢­¥è­¨å á¨«:� = ZV � (x) x
rW dV: (10)�à¨ ¨­â¥£à¨à®¢ ­¨¨ ­ã¦­® ãç¥áâì, çâ® ­ è á¨áâ¥¬  ª®®à¤¨­ â ï¢«ï¥âáï á¨áâ¥¬®© £« ¢­ëå ®á¥©â¥­§®à  ¨­¥àæ¨¨ á ­ ç «®¬ ¢ æ¥­âà¥ ¬ áá ¢á¥©
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