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44 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª , �áâà®­®¬¨ï. 1997. ü 4�¢¨¦¥­¨¥ â¢¥à¤®£® ï¤à  �¥¬«¨ ¨áá«¥¤®¢ ­® ¢ á«¥-¤ãîé¥© ¬®¤¥«¨. �¢¥à¤®¥ ï¤à® áç¨â «®áì ®¤­®à®¤­ë¬¨ áä¥à¨ç¥áª¨¬, ¯«®â­®áâì ¥£® �i, ¬ áá  mi, à ¤¨ãá ri.�­® ¯®£àã¦¥­® ¢ ®¤­®à®¤­®¥ ¦¨¤ª®¥ ï¤à® á ¯«®â­®á-âìî �e, ¬ áá®© me, ®£à ­¨ç¥­­®¥ áä¥à¨ç¥áª®© £à ­¨æ¥©à ¤¨ãá  re. �áì ¢à é¥­¨ï ¡ë«  á®¢¬¥é¥­  á ®áìî Oz¯àï¬®ã£®«ì­®© ¤¥ª àâ®¢®© á¨áâ¥¬ë ª®®à¤¨­ â á ­ ç -«®¬ ¢ æ¥­âà¥ �¥¬«¨ ¨ ®áï¬¨, ¦¥áâª® á¢ï§ ­­ë¬¨ á ­¥©.�à ¢­¥­¨¥ ¤¢¨¦¥­¨ï â¢¥à¤®£® ï¤à  ¨¬¥¥â ¢¨¤d2xkdt2 =Xj F (j)kmj ; (1)£¤¥ F (j)k | k-ª®¬¯®­¥­â  j-© á¨«ë, ¤¥©áâ¢ãîé¥© ­ ï¤à®; k = 1; 2; 3.�­®¬ «ì­ ï (­¥£¨¤à®áâ â¨ç¥áª ï) ç áâì £à ¢¨â æ¨-®­­ëå á¨« ¬®¤¥«¨à®¢ « áì ¯à®áâë¬ á«®¥¬, à á¯®«®-¦¥­­ë¬ ­  £à ­¨æ¥ ï¤à®-¬ ­â¨ï. �£® á¨«®¢ ï äã­ª-æ¨ï �U ¢ ®¡« áâ¨, § ­ïâ®© ï¤à®¬, ¯à¥¤áâ ¢¨¬  ¢ ¢¨¤¥à §«®¦¥­¨ï ¯® è à®¢ë¬ äã­ªæ¨ï¬ [1]:�U = 1re 1Xn=0 nXm=0� rre�n��(Anm cosm� + Bnm sinm�)Pmn (cos �) :� ¯à®æ¥áá¥ à¥è¥­¨ï (1) ¨á¯®«ì§®¢ «¨áì ç«¥­ë á n == 1; 2. �ëà ¦¥­¨¥ ¤«ï á¨«ë �àå¨¬¥¤  ¡ë«® ¯®«ãç¥­®¯ãâ¥¬ ¨­â¥£à¨à®¢ ­¨ï ¯®¢¥àå­®áâ­®© ¯«®â­®áâ¨ á¨«£¨¤à®áâ â¨ç¥áª®£® ¤ ¢«¥­¨ï ¯® ¯®¢¥àå­®áâ¨ â¢¥à¤®£®ï¤à . �¨¤à®áâ â¨ç¥áª®¥ ¤ ¢«¥­¨¥ ¡ë«® ¯®«ãç¥­® ¢ à¥-§ã«ìâ â¥ à¥è¥­¨ï ãà ¢­¥­¨ï £¨¤à®áâ â¨ç¥áª®£® à ¢­®-¢¥á¨ï. �¥­§®à ¯à¨á®¥¤¨­¥­­ëå ¬ áá ¢ á¨«ã á¨¬¬¥âà¨©§ ¤ ç¨ ¡ë« ¢§ïâ ¢ á«¥¤ãîé¥¬ ¤¨ £®­ «ì­®¬ ¢¨¤¥:m11 = mi �e�i�e ; m22 = mi�e�i�e ; m22 = mi�e�i �e ;mik = 0 ¯à¨ i 6= k ;£¤¥ i; k = 1; 2; 3,   � ¨ ¤ «¥¥ �p | ª®íää¨æ¨¥­âë,§ ¢¨áïé¨¥ ®â ¢­ãâà¥­­¥£® áâà®¥­¨ï ï¤à  �¥¬«¨. �ª § -«®áì, çâ® ¬ £­¨â­ë¥ á¨«ë ¯à¨ ¯à ¢¤®¯®¤®¡­ëå ¯à¥¤-¯®«®¦¥­¨ïå ® ¢¥«¨ç¨­¥ ¬ £­¨â­®£® ¬®¬¥­â  â¢¥à¤®£®ï¤à  ¢®§¬®¦­® ­¥ ãç¨âë¢ âì. �®£¤  ¬ë ¯à¨å®¤¨¬ ªãà ¢­¥­¨ï¬ ¤¢¨¦¥­¨ï â¢¥à¤®£® ï¤à  á«¥¤ãîé¥£® ¢¨¤ :�1 + �e�e�i� d2xdt2 � 2
dydt � 
2x�1� �e�i� == �43�G�e�1� �e�i�x+ A11r2e + @R@x ;�1 + �e�e�i� d2ydt2 � 2
dxdt � 
2y�1� �e�i� == �43�G�e�1� �e�i�y + B11r2e + @R@y ;�1 + �p�e�i� d2zdt2 = �43�G�e�1� �e�i� z + A10r2e + @R@z ;£¤¥ R = �u � A11r2e x � B11r2e y � A10r2e z | ¢®§¬ãé îé ïäã­ªæ¨ï.

�¢¥¤¥¬ ®¡®§­ ç¥­¨ï:
0 = 
1 + �e�e�i ;!2p = (4=3)�G�e�1� �e�i�1 + �p�e�i ;!2e = �(4=3)�G�e � 
2��1� �e�i�1 + �e�e�i¨ á¤¥« ¥¬ § ¬¥­ã ¯¥à¥¬¥­­ëå: x0i = xi � xi0, £¤¥xi0 =0BB@ A11�1 + �e�e�i� r2e!2e ;B11�1 + �e�e�i� r2e!2e ;A10�1 + �p�e�i� r2e!2p1CCA| ¢¥ªâ®à â®çª¨ ¯®«®¦¥­¨ï à ¢­®¢¥á¨ï â¢¥à¤®£® ï¤à  ¢­¥¢®§¬ãé¥­­®© § ¤ ç¥. �®£¤  á¨áâ¥¬  ãà ¢­¥­¨© ¯à¨-¬¥â ¢¨¤d2x0dt2 � 2
0dy0dt + !2ex0 = 1�1 + �e�e�i� @R@x ;d2y0dt2 � 2
0dy0dt + !2ey0 = 1�1 + �e�e�i� @R@y ;d2z0dt2 + !2ez0 = 1�1 + �p�e�i� @R@z : (2)�®« £ ï ¢ ­¥¢®§¬ãé¥­­®¬ á«ãç ¥ ¯à ¢ë¥ ç áâ¨ ¢ (2)à ¢­ë¬¨ ­ã«î ¨ ®¡®§­ ç ï w� = �
0 �p
02 + !2e , ¯®-«ãç¨¬ ­¥¢®§¬ãé¥­­®¥ à¥è¥­¨¥ ¢ ä®à¬¥ áã¯¥à¯®§¨æ¨¨¤¢ãå «¨­¥©­® ­¥§ ¢¨á¨¬ëå à¥è¥­¨© ¢¨¤ x0 = Ax cos(!t + 'x) ;y0 = Ay sin(!t + 'y) ;z0 = Az cos(!pt+ 'z) ;£¤¥ ! ¯à¨­¨¬ ¥â §­ ç¥­¨ï w�,   Ax = Ay. �® ¥áâìâ¢¥à¤®¥ ï¤à® ¢ íâ®¬ ¯à¨¡«¨¦¥­¨¨ ª®«¥¡«¥âáï ®ª®«®¯®«®¦¥­¨ï à ¢­®¢¥á¨ï ¢¤®«ì ®á¨ Oz,   ¢ ¯«®áª®áâ¨ Oxy¥£® ¤¢¨¦¥­¨¥ ¯à¥¤áâ ¢«ï¥â á®¡®© áã¯¥à¯®§¨æ¨î ¤¢¨¦¥-­¨© ¯® ¤¢ã¬ ª®­æ¥­âà¨ç¥áª¨¬ í««¨¯á ¬ (à¨áã­®ª).
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�¢¨¦¥­¨¥ æ¥­âà  â¢¥à¤®£® ï¤à  ¯à¨ Ax=Ay=Az=10:�®çª¨ à ááâ ¢«¥­ë ç¥à¥§ ª ¦¤ë¥ ç¥â¢¥àâì ¯¥à¨®¤ ª®«¥¡ ­¨© ï¤à  ¢¤®«ì ®á¨ Oz�®§¬ãé¥­­ ï § ¤ ç  à¥è « áì ¤«ï ª¢ ¤àã¯®«ì­®©ç áâ¨ ¢®§¬ãé îé¥© äã­ªæ¨¨:R = Q =�3A22 � A202 �x2 � �3A22 + A202 � y2++A20z2 + 3A21xz + 3B21yz + 6B22xy :�¢®¤ï ¯®¯à ¢ªã ª ª®®à¤¨­ â ¬ ¯®«®¦¥­¨ï à ¢­®¢¥-á¨ï (�x;�y;�z), à ¢­ãî 1Pn=1(�xn;�yn;�zn), £¤¥�xn = (1� �e=�i)r3e!2e (1 + �e�e=�i) ((6A22 �A20)�xn�1++3A21�zn�1 + 6B22�yn�1) ;�yn = (1� �e=�i)r3e!2e (1 + �e�e=�i) (6B22�xn�1��(6A22 � A20)�yn�1 + 3B21�zn�1) ;�zn = (1� �e=�i)r3e!2e (1 + �p�e=�i) (3A21�xn�1++3B21�yn�1 + 2A20�zn�1) ;n = 1; 2; : : : ; �xi0 = xi0 ;¬ë § ¯¨è¥¬ ãà ¢­¥­¨ï ¤¢¨¦¥­¨ï ¢ ä®à¬¥ (2), £¤¥¨á¯®«ì§ã¥¬ ãâ®ç­¥­­ë¥ èâà¨å®¢ ­­ë¥ ª®®à¤¨­ âë ¨@R(x0k)=@x0j.� à¥§ã«ìâ â¥ à¥è¥­¨ï íâ¨å ãà ¢­¥­¨© ¯®«ãç¨¬, çâ®¢®§¬ãé¥­­®¥ à¥è¥­¨¥ ¯à¥¤áâ ¢«ï¥â á®¡®© áã¯¥à¯®§¨-

æ¨î ¤¢ãå ¤¢¨¦¥­¨© ¢¨¤ x0 = Ax cos(!xt+ 'x) ;y0 = Ay sin(!yt+ 'y) ;z0 = Az cos(!zt+ 'z) ;£¤¥ !x ¨ !y ¯à¨­¨¬ îâ §­ ç¥­¨ï !(k)1 ¨ !(k)2 ,   !z = !3,!(k)j = wk + (�1)j (6A22 + (�1)jA20)�2wkr3eAe ;!3 = !p � A20�!pr3eAp ;� = 1� �e�i ; k = � ; Ae;p = 1 + �e�i �e;p ; j = 1; 2 :�¬¯«¨âã¤ë ¨ ä §ë ¨§¬¥­ïîâáï á® ¢à¥¬¥­¥¬ ¢ á®®â¢¥â-áâ¢¨¨ á ãà ¢­¥­¨ï¬¨dAxdt =� �2wkr3eAe ((6A22 + A20)Ax cos 2�x++3A21Az (sin(�x +�z) + sin(�x � �z))++6B22Ay (cos(�x ��y) � cos(�x +�y))) ;dAydt =� �2wkr3eAe ((6A22 + A20)Ay sin 2�y��3B21Az (cos(�y +�z) + cos(�y � �z))��6B22Ax (cos(�x +�y) + cos(�x � �y))) ;dAzdt =� �2!pr3eAp (A20Az sin 2�z++3A21Ax (sin(�x +�z) + sin(�z ��x))++3B21Ay (cos(�y ��z) � cos(�y + �z))) ;d'xdt =� �2wkr3eAeAx ((6A22 + A20)Ax cos 2�x++ 3A21Az (cos(�x + �z) + cos(�x � �z)) ++6B22Ay (sin(�x + �y)� sin(�x ��y))) ;d'ydt =� �2wkr3eAeAy ((6A22 + A20)Ay cos 2�y++ 3B21Az (sin(�y + �z) + sin(�y � �z))++6B22Ax (sin(�x + �y)� sin(�x ��y))) ;d'zdt =� �2!pr3eApAz (2A20Az cos 2�z++3B21Ay (sin(�y + �z) + sin(�y ��z))++3A21Ax (cos(�x + �z) + cos(�x � �z))) ;£¤¥ �i = !it + 'i, i = x; y; z: �«ï ¢­¥á¥­¨ï ¯®«-­®© ïá­®áâ¨ ­¥®¡å®¤¨¬® ®â¬¥â¨âì, çâ® ¢®§¬ãé¥­­ë¥ãà ¢­¥­¨ï á ¤ ­­®© ¢®§¬ãé îé¥© äã­ªæ¨¥© ¢á¥ ¥é¥ï¢«ïîâáï «¨­¥©­ë¬¨ ¨ ¬®£ãâ ¡ëâì ¯à®¨­â¥£à¨à®¢ ­ëâ®ç­®. �à¥¤«®¦¥­­ë© ¬¥â®¤ à¥è¥­¨ï ¡ë« ¯à¨¬¥­¥­¢ á¨«ã ¡®«ìè¥© ­ £«ï¤­®áâ¨ à¥§ã«ìâ â , § ¯¨á ­­®£®¨¬¥­­® ¢ â ª®© ä®à¬¥, ¯à¨ç¥¬ ¯à ªâ¨ç¥áª¨ ¡¥§ ãé¥à¡ ¤«ï â®ç­®áâ¨. �à®¬¥ â®£®, ¢ ¤ «ì­¥©è¥¬ ¯« ­¨àã¥âáï¨á¯®«ì§®¢ âì ¢®§¬ãé îéãî äã­ªæ¨î, ¢¥¤ãéãî ª ­¥-«¨­¥©­ë¬ ãà ¢­¥­¨ï¬.�«ï ¬ ªá¨¬ «ì­®© ¢ à¨ æ¨¨ ãáª®à¥­¨ï á¢®¡®¤­®£®¯ ¤¥­¨ï, ®¡ãá«®¢«¥­­®© ¯®«ïà­ë¬¨ ª®«¥¡ ­¨ï¬¨, ¢â®çª¥ á £¥®£à ä¨ç¥áª®© è¨à®â®© ' ¡ë«® ¯®«ãç¥­®�g = 83�G�riR�3 (�i � �e)A sin' ; (3)



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª , �áâà®­®¬¨ï. 1997. ü4 46£¤¥ A |  ¬¯«¨âã¤  ª®«¥¡ ­¨©,   R | áà¥¤­¨© à ¤¨ãá�¥¬«¨.�á¯®«ì§ãï ¨§¢¥áâ­ãî ä®à¬ã«ã ¤«ï í­¥à£¨¨ £ à¬®­¨-ç¥áª¨å ª®«¥¡ ­¨©: E = mi!2A22 ;£¤¥ ! | ç áâ®â  ¯®«ïà­ëå ª®«¥¡ ­¨©,   â ª¦¥ (3),­¥âàã¤­® ¯®«ãç¨âì ¤«ï í­¥à£¨¨ ª®«¥¡ ­¨© á«¥¤ãîéãî®æ¥­ªã: E = 12 �4�3 �2 r3i �e(�i � �e)GA2 : (4)�®à¬ã«ë (4) ¨ (3) ­ å®¤ïâáï ¢ á®®â¢¥âáâ¢¨¨ á à¥§ã«ìâ -â ¬¨ �ãáá¥ [2].�¡áã¦¤¥­¨¥ à¥§ã«ìâ â®¢�®«ãç¥­­ë¥ ®æ¥­ª¨ ¯®ª §ë¢ îâ, çâ® ­¥ª®â®àë¥ ¨§ç áâ®â ¯®¯ ¤ îâ ¢­ãâàì ¯à¨«¨¢­®£® ®ª­  (à¥çì ¨¤¥â ®¯¥à¨®¤ å ¢ ¤¨ ¯ §®­¥ ®â ç á  ¤® ¯®«ãáãâ®ª) ¨ ¯®íâ®¬ãá¢®¡®¤­ë¥ ª®«¥¡ ­¨ï ï¤à  �¥¬«¨ ¢á¥ ¦¥ ¢®§¬®¦­®®¡­ àã¦¨âì ¯à¨ á®¢à¥¬¥­­®© â®ç­®áâ¨ ¨ ç áâ®â­®©®¡à ¡®âª¥ ­ ¡«î¤¥­¨©.�«ï ¬®¤¥«¨ 3 ¢ à ¡®â¥ [3] A11 = �9; 2113387;B11 = �2; 1512055; A10 = 3; 1725687; A22 = 41; 160872;A20 = �33; 121257 (¢ 108 ¬3=á2). �â¨ ª®íää¨æ¨¥­âëá¢ï§ ­ë á ¡¥§à §¬¥à­ë¬¨, ¯à¨¢¥¤¥­­ë¬¨ ¢ à ¡®â¥ [3],á®®â­®è¥­¨ï¬¨Anm = GM � are�nCnm ; Bnm = GM � are�nDnm ;

£¤¥ a | ¡®«ìè ï ¯®«ã®áì §¥¬­®£® í««¨¯á®¨¤ , G |£à ¢¨â æ¨®­­ ï ¯®áâ®ï­­ ï,   M | ¬ áá  �¥¬«¨. � ªª ª â¥­§®à ¯à¨á®¥¤¨­¥­­ëå ¬ áá § ¢¨á¨â ®â ¢­ãâà¥­-­¥£® áâà®¥­¨ï ï¤à  �¥¬«¨ ¨ â®ç­® ­¥ ¨§¢¥áâ¥­, â®¯à¨ ¢ëç¨á«¥­¨¨ ­¨¦¥á«¥¤ãîé¨å à¥§ã«ìâ â®¢ ®­ ¡ë«¯®«®¦¥­ à ¢­ë¬ ­ã«î. �¥§ã«ìâ âë ¦¥ íâ¨ â ª®¢ë:x0 = �479; 88 ; y0 = �299; 40 ; z0 = 165; 05 (¢ ¬);ç áâ®âë (¢ 10�4 á�1):!(1)1 = 3; 322369 ; !(2)1 = �4; 77695 ;!(1)2 = 3; 323207 ; !(2)2 = �4; 77751 ;!3 = 3; 987479 ;á®®â¢¥âáâ¢ãîé¨¥ ¯¥à¨®¤ë:T (1)1 = 5 ç 15 ¬¨­ 11; 76 á; T (2)1 = 3 ç 39 ¬¨­ 13; 12 á;T (1)2 = 5 ç 15 ¬¨­ 6; 99 á; T (2)2 = 3 ç 39 ¬¨­ 11; 51 á;T3 = 4 ç 22 ¬¨­ 37; 29 á:�«ï áà ¢­¥­¨ï: ­¥¢®§¬ãé¥­­ë¥ w+ = 3; 322844 �10�4 á�1, w� = �4; 777285 �10�4 á�1,   á®®â¢¥âáâ¢ãîé¨¥¯¥à¨®¤ë: T+ = 5 ç 15 ¬¨­ 9,06 á, T� = 3 ç 39 ¬¨­ 12,21 á.�«ï è¨à®âë ' = 45o ¢ á«ãç ¥ ¯®«ïà­ëå ª®«¥¡ ­¨©¡ë«¨ ¯®«ãç¥­ë ¤ ­­ë¥, ¯à¨¢¥¤¥­­ë¥ ¢ â ¡«¨æ¥.�«ï ¯®¤¤¥à¦ ­¨ï ¨ ¢®§¡ã¦¤¥­¨ï â ª¨å ª®«¥¡ ­¨©¤®áâ â®ç­® í­¥à£¨¨ §¥¬«¥âàïá¥­¨©.A (¬) 0,01 0,1 1 10 100 1000�g (¬/á2) 1; 7 � 10�11 1; 7 � 10�10 1; 7 � 10�9 1; 7 � 10�8 1; 7 � 10�7 1; 7 � 10�6E (íà£) 7; 6 � 1018 7; 6 � 1020 7; 6 � 1022 7; 6 � 1024 7; 6 � 1026 7; 6 � 1028� ª«îç¥­¨¥� ¤ «ì­¥©è¥¬ ¯« ­¨àã¥âáï ãâ®ç­¨âì ª®íää¨æ¨¥­âë¢ à §«®¦¥­¨¨ ¢®§¬ãé îé¥£® ¯®â¥­æ¨ «  ¨ ¬¥áâ®­ -å®¦¤¥­¨¥ ¯®«®¦¥­¨ï à ¢­®¢¥á¨ï â¢¥à¤®£® ï¤à .�ëà ¦ î ¡« £®¤ à­®áâì ­ ãç­®¬ã àãª®¢®¤¨â¥«î¤-àã ä¨§.-¬ â. ­ ãª �. ��ã©ª®¢®© §  ¯«®¤®â¢®à­ë¥¤¨áªãáá¨¨ ¨ ¯®¬®éì ¢ à ¡®â¥.� ¡®â  ¢ë¯®«­¥­  ¯à¨ ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®­-¤  äã­¤ ¬¥­â «ì­ëå ¨áá«¥¤®¢ ­¨© (£à ­â 97-05-64342). �¨â¥à âãà 1. �ã¡®è¨­ �. �. �¥®à¨ï ¯à¨âï¦¥­¨ï. �., 1961. �. 260.2. Busse F. H. // J. Geophys.Res. 1974. 79, N 5. �. 753.3. �ã©ª®¢  �. �., � § àï­ �. �., � áë­®ª �. �. // �¥áâ­.�®áª. ã­-â . �¨§. �áâà®­. 1997. ü 2. �. 40 (MoscowUniversity Phys. Bull. 1977. ü 2).�®áâã¯¨«  ¢ p¥¤ ªæ¨î18.12.96


