
68 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2003. ò6��� 530.19 �������������� ����������� � ������� �������������� � ��������� �����.�. � àç¥­ª®, �.�. � ¢ç¥­ª®, �.�. � ¤®¢­¨ª®¢(ª ä¥¤à  ª¢ ­â®¢®© áâ â¨áâ¨ª¨ ¨ â¥®à¨¨ ¯®«ï)� áâ âì¥ à áá¬ âà¨¢ ¥âáï ¢§ ¨¬®¤¥©áâ¢¨¥ á¨áâ¥¬ë í«¥ªâà®­­ëå á¯¨­®¢ á á¨áâ¥¬®© ï¤¥à­ëåá¯¨­®¢ ¢  ­â¨ä¥àà®¬ £­¥â¨ª å â¨¯  <«¥£ª ï ¯«®áª®áâì> ¢ á«ãç ¥ ®¯à®ª¨¤ë¢ ­¨ï á¯¨­  (á¯¨­-ä«¨¯ ä § ), çâ® ï¢«ï¥âáï ¢¥áì¬  ¢ ¦­ë¬ ¤«ï ¨§ãç¥­¨ï â¥à¬®¤¨­ ¬¨ç¥áª¨å ¨ ª¨­¥â¨ç¥áª¨åá¢®©áâ¢ ï¤¥à­ëå á¨áâ¥¬. � à ¡®â¥ ¨áá«¥¤®¢ ­ë à ¢­®¢¥á­ë¥ ª®­ä¨£ãà æ¨¨ í«¥ªâà®­­ëå ¨ï¤¥à­ëå ­ ¬ £­¨ç¥­­®áâ¥©. � ©¤¥­  á¢ï§ì í«¥ªâà®­­®© ¨ ï¤¥à­®© á¯¨­®¢ëå á¨áâ¥¬ á ã¯àã£¨¬¨¯®«ï¬¨, á®§¤ ¢ ¥¬ë¬¨ ¤¥ä¥ªâ ¬¨ ¢ ªà¨áâ ««¥.�­â¥à¥á, ¯à®ï¢«ï¥¬ë© ¢ ­ áâ®ïé¥¥ ¢à¥¬ï ª ¤¨-­ ¬¨ª¥ ­¥¨¤¥ «ì­ëå ªà¨áâ ««®¢, ®¡êïá­ï¥âáï â¥¬,çâ® ªà¨áâ ««¨ç¥áª¨¥ ¤¥ä¥ªâë áãé¥áâ¢¥­­® ¢«¨ï-îâ ­  â¥à¬®¤¨­ ¬¨ç¥áª¨¥ ¨ ª¨­¥â¨ç¥áª¨¥ á¢®©áâ¢ à áá¬ âà¨¢ ¥¬ëå ªà¨áâ ««®¢. �¨§¨ç¥áª¨¥ á¢®©áâ¢ â ª¨å á¨áâ¥¬ áãé¥áâ¢¥­­® § ¢¨áïâ ®â à §¬¥à­®-áâ¨ ¤¥ä¥ªâ®¢. � íâ®© à ¡®â¥ ¨áá«¥¤ã¥âáï ¢«¨ï­¨¥®¤­®¬¥à­ëå ¤¥ä¥ªâ®¢ (¤¨á«®ª æ¨©) ­  áâàãªâãàãá¯¨­-¢®«­®¢®£® á¯¥ªâà .� áá¬®âà¨¬  ­â¨ä¥àà®¬ £­¥â¨ª â¨¯  <«¥£ª ï¯«®áª®áâì> [1], ¯®¬¥é¥­­ë© ¢® ¢­¥è­¥¥ ¬ £­¨â­®¥¯®«¥, ­ ¯à ¢«¥­­®¥ ¯ à ««¥«ì­® ¡ §¨á­®© ¯«®áª®-áâ¨. � ¬¨«ìâ®­¨ ­ á¨áâ¥¬ë ®¯à¥¤¥«¨¬ ¢ëà ¦¥­¨¥¬H =Xf;g [J (rfg)SfSg +K2 (Sfn) (Sgn)]++K1�Xf (Sfn)2Xg (Sgn)2�+ �H�Xf Sf+Xg Sg��� �nH�Xf If +Xg Ig��A0�Xf IfSf +Xg IgSg�;(1)£¤¥ í«¥ªâà®­­ë¥ á¯¨­ë Sf ;Sg ¯à¨­ ¤«¥¦ â à §-«¨ç­ë¬ ¯®¤à¥è¥âª ¬, If ; Ig | ï¤¥à­ë¥ á¯¨­ë,J (rfg) | ®¡¬¥­­ë© ¨­â¥£à «, rfg = rf � rg; K1¨ K2 | ª®­áâ ­âë  ­¨§®âà®¯¨¨, n | ­®à¬ «ì ª¯«®áª®áâ¨ «¥£ª®£® ­ ¬ £­¨ç¨¢ ­¨ï, A0 | ª®­áâ ­â í«¥ªâà®­-ï¤¥à­®£® ¢§ ¨¬®¤¥©áâ¢¨ï.� à áá¬ âà¨¢ ¥¬®© ®¡« áâ¨ ­¨§ª¨å â¥¬¯¥à âãàT � TN ¤«ï áà¥¤­¨å §­ ç¥­¨© ¯à®¥ªæ¨© í«¥ªâà®­-­ëå á¯¨­®¢ ­  á®®â¢¥âáâ¢ãîé¨¥ ®á¨ ª¢ ­â®¢ ­¨ï¢¥à­® hSz0f i= hSz00g i �= S0:�¯à¥¤¥«¨¬ à ¢­®¢¥á­®¥ à á¯à¥¤¥«¥­¨¥ ­ ¬ £­¨-ç¥­­®áâ¨ ¢  ­â¨ä¥àà®¬ £­¥â¨ª¥ â¨¯  <«¥£ª ï ¯«®á-ª®áâì>, á®¤¥à¦ é¥¬ ¤¨á«®ª æ¨¨. �à ¢­¥­¨¥ ¤¢¨¦¥-­¨ï ¤«ï ¯«®â­®áâ¨ ¬ £­¨â­®£® ¬®¬¥­â  Mj ¡¥§ ãç¥â à¥« ªá æ¨¨ ¨¬¥¥â ¢¨¤@Mj@t = � hMj;He�j i ; (2)£¤¥ He�j = H � @F@Mj + @@xk @F@(@Mj=@xk) [2], He�j |íää¥ªâ¨¢­®¥ ¬ £­¨â­®¥ ¯®«¥, ¤¥©áâ¢ãîé¥¥ ­  j -î

¯®¤à¥è¥âªã, � = g�B , g | á¯¥ªâà®áª®¯¨ç¥áª¨©ä ªâ®à, �B | ¬ £­¥â®­ �®à , F ¬®¦­® à áá¬ â-à¨¢ âì ª ª ¯®â¥­æ¨ «ì­ãî í­¥à£¨î ¥¤¨­¨æë ®¡ê¥¬  ­â¨ä¥àà®¬ £­¥â¨ª , F = Fm+Fmy+Fy; £¤¥ ãçâ¥­ë¬ £­¨â­®¥, ¬ £­¨â®ã¯àã£®¥ ¨ ã¯àã£®¥ ¢§ ¨¬®¤¥©áâ-¢¨¥.�§ ãà ¢­¥­¨ï (2) á«¥¤ã¥â, çâ® à ¢­®¢¥á­ë¥ ­ ¬ £-­¨ç¥­­®áâ¨ ã¤®¢«¥â¢®àïîâ à ¢¥­áâ¢ãHe�j � �Mj ;He�j �M2 Mj = 0: (3)�à¨ íâ®¬ ¯à®áâà ­áâ¢¥­­ãî ®à¨¥­â æ¨î ­ ¬ £­¨-ç¥­­®áâ¨ ¡ã¤¥¬ å à ªâ¥à¨§®¢ âì  §¨¬ãâ «ì­ë¬ ã£-«®¬ #j ¨ ¯®«ïà­ë¬ ã£«®¬  j :Mj =M (cos j sin#j ;� cos j sin#j ; sin j) :�«¥¤ã¥â ®â¬¥â¨âì, çâ® äãàì¥-ª®¬¯®­¥­âë ã£«®¢#(r);  (r) ¨¬¥îâ ¢¨¤#(k) = Z dr#(r)e�ikr = 2J0�"21k uxy(k); (k) = Z dr (r)e�ikr = 2J0�"22k uyz(k); (4)£¤¥ "1k = f�2 [H(H +HD) + 2HEH1ms] + s2k2g1=2;"2k = f�2 [HD(H +HD) + 2HE(HA +H2ms)] ++ s2k2g1=2 | á®®â¢¥âáâ¢¥­­® í­¥à£¨¨ ¬ £­®­®¢ª¢ §¨ä¥àà®¬ £­¨â­®© (��) ¨ ª¢ §¨ ­â¨ä¥àà®¬ £-­¨â­®© (���) ¢¥â¢¥© á¯¥ªâà , HA | ¯®«¥  ­¨-§®âà®¯¨¨, H1ms;H2ms | íää¥ªâ¨¢­ë¥ ¬ £­¨â­ë¥¯®«ï, ®¡ãá«®¢«¥­­ë¥ á¯®­â ­­®© ¬ £­¨â®áâà¨ªæ¨¥©,HE | ¯®«¥ ®¡¬¥­­®£® ¢§ ¨¬®¤¥©áâ¢¨ï, HD | ¯®«¥�§ï«®è¨­áª®£®, s | áª®à®áâì à á¯à®áâà ­¥­¨ï¬ £­®­®¢, J0 = �HES ; S | á¯¨­, � | ª®­áâ ­â ¬ £­¨â®ã¯àã£®£® ¢§ ¨¬®¤¥©áâ¢¨ï, uij(k) | �ãàì¥®¡à § â¥­§®à  ã¯àã£¨å ¤¥ä®à¬ æ¨© uij(r) . � ª ¦¤®©â®çª¥ ªà¨áâ ««  à ¢­®¢¥á­ë© ¢¥ªâ®à Mj(r) ¯®«ãç -¥âáï ¯®¢®à®â®¬ ¢¥ªâ®à  Mj0 ¢®ªàã£ ®á¨ X ­  ã£®« (r) ¨ ¢®ªàã£ ®á¨ Z ­  ã£®« #(r) , ¯à¨ç¥¬ ¯®«®¦¨-â¥«ì­®¬ã §­ ç¥­¨î ã£«  á®®â¢¥âáâ¢ã¥â ¯®¢®à®â ¯®¯à ¢¨«ã ¯à ¢®£® ¢¨­â :Mj(r) =Mj0 +  (r) [i;Mj0] + #(r) [n0;Mj0] ; (5)£¤¥ i | ®àâ ®á¨ X , n0 | ®àâ ®á¨ Z .



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2003. ò6 69� áá¬®âà¨¬ ¢«¨ï­¨¥ ¬ £­¨â­®© á¨áâ¥¬ë ­  ¤¨á-«®ª æ¨®­­ë¥ ¤¥ä®à¬ æ¨¨ ¢ ¯à¥¤¯®«®¦¥­¨¨, çâ®¢ë§ë¢ ¥¬ë¥ ¤¨á«®ª æ¨ï¬¨ ¨áª ¦¥­¨ï ®¤­®à®¤-­®£® à á¯à¥¤¥«¥­¨ï ­ ¬ £­¨ç¥­­®áâ¥© ­¥¢¥«¨ª¨( j#(r)j � 1; j (r)j � 1). �à¨ íâ®¬ ¨áª ¦¥­¨ï ¡ã-¤ãâ ®¯à¥¤¥«ïâìáï ä®à¬ã« ¬¨ (4), (5), á®¤¥à¦ é¨¬¨â¥­§®à ã¯àã£¨å ¤¥ä®à¬ æ¨© uik . �ë¡¥à¥¬ á«ãç ©ã¯àã£¨å ¯®«¥©, á®§¤ ¢ ¥¬ëå ¢¨­â®¢®© ¤¨á«®ª æ¨¥©.�à ¢­¥­¨¥ à ¢­®¢¥á¨ï ¤«ï â¥­§®à  ­ ¯àï¦¥­¨© �¢ ®âáãâáâ¢¨¥ ®¡ê¥¬­ëå á¨« ¨¬¥¥â ¢¨¤@�ml@xl = 0; m; l = 1; 2; 3 (6)¨«¨ ¤«ï äãàì¥-ª®¬¯®­¥­âkl�ml(k) = 0: (7)�§ á¢®©áâ¢ á¨¬¬¥âà¨¨ ¢¨­â®¢®© ¤¨á«®ª æ¨¨ á«¥¤ã¥â,çâ® ®â«¨ç­ë ®â ­ã«ï «¨èì ª®¬¯®­¥­âë �xz; �xy:�®£¤  ãà ¢­¥­¨¥ à ¢­®¢¥á¨ï ¯à¨­¨¬ ¥â ¢¨¤:ky�xy(k) + kz�xz(k) = 0: (8)� ¬ £­¨â®ã¯®àï¤®ç¥­­®¬ ªà¨áâ ««¥ á¢ï§ì ¬¥¦¤ã­ ¯àï¦¥­¨ï¬¨ ¨ ¤¥ä®à¬ æ¨ï¬¨ ®¯à¥¤¥«ï¥âáï ¢ëà -¦¥­¨¥¬ �ml = Cmlpqupq + @Fmy(M1;M2; û)@uml ; (9)£¤¥ ¢ à áá¬ âà¨¢ ¥¬®¬ ¯à¨¡«¨¦¥­¨¨ Cmlpq == ��ml�pq+G(�mp�ls+�ms�lp): �§ (8) á ãç¥â®¬ (3), (5)á«¥¤ã¥â�xy(k) = 2Guxy(k)(1� S); �yz(k) = 2Guyz(k);J(0) =Pf J (rfg): (10)�®á«¥ ¢¢¥¤¥­¨ï ®á¥© ª¢ ­â®¢ ­¨ï ¤«ï ®¯¥à â®à®¢Sj ; Ij(j = g; f) ã£«ë #; #n ®¯à¥¤¥«ïîâáï á ¬®á®£« -á®¢ ­­ë¬ ®¡à §®¬ ¨§ á«¥¤ãîé¥© á¨áâ¥¬ë ãà ¢­¥-­¨©:�H cos#� J(0)S sin 2#�A0 hIi sin(#� #n) = 0;�H cos#�A0S sin(#� #n) = 0;hIi= b (!n=T ) ;!n =A0S cos (#� #n)� �nH sin#n; (11)£¤¥ b(x) = (1+1=2I)cth(1+1=2I)x�(1=2I)cth(x=2I) .�à¨ íâ®¬ ¨§ ­¥áª®«ìª¨å à¥è¥­¨© á¨áâ¥¬ë ­¥®¡-å®¤¨¬® ¢ë¡à âì â®, ª®â®à®¬ã á®®â¢¥âáâ¢ã¥â ¬¨­¨-¬ «ì­®¥ §­ ç¥­¨¥ ª¢ ¤à â¨ç­®© ä®à¬ë, ¯®«ãç ¥¬®©¨§ £ ¬¨«ìâ®­¨ ­  (1) § ¬¥­®© á¯¨­®¢ëå ®¯¥à â®à®¢ª« áá¨ç¥áª¨¬¨ ¢¥ªâ®à ¬¨.�à¨ ­ å®¦¤¥­¨¨ ã£«®¢ ª¢ ­â®¢ ­¨ï #; #n á«¥¤ã¥âà §«¨ç âì ¤¢¥ â¥¬¯¥à âãà­ë¥ ®¡« áâ¨.I. !n � T: � ¤ ­­®¬ á«ãç ¥ hIi �= !nI(I+1)3T , ¨,¨áª«îç¨¢ ¨§ á¨áâ¥¬ë (11) ã£®« #n , ¯®«ãç ¥¬ á®®â-­®è¥­¨¥H �1� �n hI1i0�S �� 2J(0)S� sin#= 0;

®¯à¥¤¥«ïîé¥¥ ¯®«¥ áå«®¯ë¢ ­¨ï [3,4] ¬ £­¨â­ëå¯®¤à¥è¥â®ª Hc = 2HE �1� m0M ��1 :� ®¡« áâ¨ ¬ £­¨â­ëå ¯®«¥© H > Hc à ¢­®¢¥á-­®¥ á®áâ®ï­¨¥  ­â¨ä¥àà®¬ £­¥â¨ª  â¨¯  <«¥£ª ï¯«®áª®áâì> å à ªâ¥à¨§ã¥âáï ã£« ¬¨ # = �#n = �=2;Hn > Hc (á®áâ®ï­¨¥ <1>) ¨ # = #n = �=2;Hn < Hc(á®áâ®ï­¨¥ <2>).II. T � !n . � ¤ ­­®¬ á«ãç ¥ hIi �= 1 , ¨ ¨áª«îç¥-­¨¥ ã£«  #n ¨§ á¨áâ¥¬ë (11) ¤ ¥â á®®â­®è¥­¨¥(H�2HE sin#) �H2n+H2�2HHn sin#�1=2�HNH=0:�ä®à¬ã«¨àã¥¬ ®á­®¢­ë¥ à¥§ã«ìâ âë. �¢¥¤¥¬ á«¥-¤ãîé¨¥ ¢¥«¨ç¨­ë:HI = 1=2�2HE +Hn�HN ��q(2HE +Hn�HN)2 � 8HEHn�;HII = 1=2�2HE +Hn�HN ++q(2HE +Hn�HN)2 � 8HEHn�;HIII = 1=2�2HE +Hn +HN ++q(2HE +Hn +HN)2 � 8HEHn�:�ãáâì ¯ à ¬¥âàë  ­â¨ä¥àà®¬ £­¥â¨ª  ã¤®¢«¥-â¢®àïîâ ãá«®¢¨î 2HE > �H1=2n �H1=2N �2 , £¤¥Hn = A0S=�n; HN = A0 hIi =� . �®£¤  ¢ ¬ £­¨â­ëå¯®«ïå 0 6 H 6 Hc; Hc � HIII à¥ «¨§ã¥âáï á®-áâ®ï­¨¥ á® áª®è¥­­ë¬¨ ¯®¤à¥è¥âª ¬¨. � à®áâ®¬¢¥«¨ç¨­ë ¬ £­¨â­®£® ¯®«ï ®â ­ã«ï ¤® Hc ã£®« #­¥¯à¥àë¢­® ¢®§à áâ ¥â ®â ­ã«ï ¤® �=2 , ¨ ¯à¨ H >Hcà¥ «¨§ã¥âáï á®áâ®ï­¨¥ <1>.�ãáâì ¢ë¯®«­¥­® ãá«®¢¨¥ 2HE < �H1=2n �H1=2N �2 .�®£¤  á®áâ®ï­¨¥ á® áª®è¥­­ë¬¨ ¯®¤à¥è¥âª ¬¨à¥ «¨§ã¥âáï ¤«ï ¬ £­¨â­ëå ¯®«¥© ¨§ ¨­â¥à¢ « (0;Hc) , £¤¥ Hc =HI .�à¨ H = Hc  ­â¨ä¥àà®¬ £­¥â¨ª ¯¥à¥å®¤¨â ¢á®áâ®ï­¨¥ <2>, ª®â®à®¥ ®ª §ë¢ ¥âáï ãáâ®©ç¨¢ë¬ ¢¨­â¥à¢ «¥ ¯®«¥© Hc 6 H 6 HII . �à¨ ¤ «ì­¥©è¥¬à®áâ¥ ¢¥«¨ç¨­ë ¬ £­¨â­®£® ¯®«ï H ®â HII ¤® HIIIã£®« #n ¬®­®â®­­® ¬¥­ï¥âáï ®â �=2 ¤® ��=2 , â. ¥.áà¥¤­¨¥ §­ ç¥­¨ï ï¤¥à­ëå á¯¨­®¢ hIf i ; hIgi , ®¯à¥¤¥-«ïîé¨¥ ­ ¯à ¢«¥­¨ï ®á¥© ª¢ ­â®¢ ­¨ï, ®¯¨áë¢ îâ¤ã£ã ¢ 180� , ¯®¢®à ç¨¢ ïáì ®â ­ ¯à ¢«¥­¨ï <¯à®â¨¢¯®«ï H> ª ­ ¯à ¢«¥­¨î <¯® ¯®«î H>. �à¨ íâ®¬¢¥ªâ®àë hSf i ; hSgi , ª®â®àë¥ ¢ ¨­â¥à¢ «¥ ¬ £­¨â­ëå¯®«¥© Hc 6 H 6 HII ¡ë«¨ áâà®£® ¯ à ««¥«ì­ë,á­ ç «  <à áé¥¯ïâáï> ­  ¬ «ë© ã£®«,   § â¥¬ ¢­®¢ì<áå«®¯­ãâáï> ¯à¨ H = HIII . � ®¡« áâ¨ H > HIII
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¯ à ¬¥âà å ¯« §¬ë á®«­¥ç­®£® ¢¥âà  (áª®à®áâì vp ,¯«®â­®áâì np , â¥¯«®¢ ï áª®à®áâì vt ), ¨­â¥­á¨¢­®áâ¨¯à®â®­®¢ à §«¨ç­ëå í­¥à£¨© ¨  «ìä -ç áâ¨æ ¯®¤ ­­ë¬ IMP-8 [2],   â ª¦¥ áà¥¤­¥ç á®¢ë¥ ¤ ­­ë¥­¥©âà®­­®£® ¬®­¨â®à  �¯ â¨âë. � ¯¥à¨®¤ á 6 ¤®12 ç á®¢ 12  ¯à¥«ï ¨­ä®à¬ æ¨ï IMP-8 ®âáãâáâ¢ã¥â.�¤¥áì ¨ ¤ «¥¥ ¯® â¥ªáâã ¯®¤à §ã¬¥¢ ¥âáï ¬¨à®¢®¥¢à¥¬ï.�«ï  ­ «¨§  ¨­ä®à¬ æ¨¨ ¤®¯®«­¨â¥«ì­® ¡ë«¨¯à¨¢«¥ç¥­ë áà¥¤­¥ç á®¢ë¥ §­ ç¥­¨ï ¢¥«¨ç¨­ vp , np ,â¥¬¯¥à âãàë Tp ¯« §¬ë, ¨§¬¥à¥­­ëå ­  ª®á¬¨ç¥á-ª®¬  ¯¯ à â¥ (��) Pioneer Venus Orbiter (PVO) [2].PVO ¢ á¥à¥¤¨­¥  ¯à¥«ï ­ å®¤¨«áï ¯à¨¡«¨§¨â¥«ì­®­  58� § ¯ ¤­¥¥ «¨­¨¨ �®«­æ¥{�¥¬«ï ­  à ááâ®ï­¨¨0.73  .¥. ®â �®«­æ  ­  ®à¡¨â¥ á¯ãâ­¨ª  �¥­¥àë.�­ «¨§ ¨­ä®à¬ æ¨¨ ¨ à¥§ã«ìâ âë� ª á«¥¤ã¥â ¨§ à¨á. 2, ¯¨ª¨ ¤ã¡«¥â­®£® ¢®§-à áâ ­¨ï ¯à®â®­®¢ ­ ¡«î¤ «¨áì ¯à¨ à §«¨ç­ëå á®-áâ®ï­¨ïå ¬¥¦¯« ­¥â­®© áà¥¤ë. �á«¨ ¯¥à¢ë© ¯¨ªà¥£¨áâà¨à®¢ «áï ¢ ®â­®á¨â¥«ì­® á¯®ª®©­®© áà¥¤¥,¯à¨ ¯®çâ¨ ¯®áâ®ï­­ëå §­ ç¥­¨ïå ¯ à ¬¥âà®¢ ¬¥¦-¯« ­¥â­®© ¯« §¬ë, â® ¤«ï ¢â®à®£® ¯¨ª  ¢®§à áâ ­¨ï,­ ç ¢è¥£®áï ¢ á¯®ª®©­®© áà¥¤¥, ¬ ªá¨¬ã¬ ¨¬¥«¬¥áâ® ¢ á¨«ì­® ¢®§¬ãé¥­­®© ¬¥¦¯« ­¥â­®© áà¥¤¥.


