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 , ¯®¯¥à¥ç®¥ á¥ç¥-¨¥ S ª®â®à®£® ¨¬¥¥â £« ¤ªãî £à ¨æã. �  £à ¨æ¥ ¢®«®¢®¤  § ¤ ë ãá«®¢¨ï �ãª¨ {�¥-®â®¢¨ç . �®ª § ®, çâ® ¢ ¤ ®© á¨áâ¥¬¥ ¯®áâ®ï ï à á¯à®áâà ¥¨ï ¢®« ¥ ¬®¦¥â ¡ëâìç¨áâ® ¢¥é¥áâ¢¥®©.�¤¨¬ ¨§ á¯®á®¡®¢ ãç¥â  ¯®£«®é¥¨ï í¥à£¨¨í«¥ªâà®¬ £¨â®£® ¯®«ï ¢ å®à®è® ¯à®¢®¤ïé¨å áà¥-¤ å (¬¥â «« å) ï¢«ï¥âáï ¨á¯®«ì§®¢ ¨¥ íª¢¨¢ «¥â-ëå £à ¨çëå ãá«®¢¨© �ãª¨ {�¥®â®¢¨ç  [1, 2][n;E] = &[n; [n;H]]; & =r !�2�0 (i� 1); (1)£¤¥ �0 { ã¤¥«ì ï ¯à®¢®¤¨¬®áâì ¬¥â ««  ¯à¨ ¯®-áâ®ï®¬ â®ª¥. �®®â®è¥¨¥ (1) § ¯¨á ® ¤«ï ¬®-®åà®¬ â¨ç¥áª¨å ¯®«¥© «¨¡® ¤«ï �ãàì¥- ¬¯«¨âã¤¢ á«ãç ¥ ¯à®¨§¢®«ì®£® ¯®«ï.� áá¬®âà¨¬ § ¤ çã ¤«ï ®à¬ «ìëå ¢®« ¢ à¥£ã-«ïà®¬ ¯®«®¬ æ¨«¨¤à¨ç¥áª®¬ ¢®«®¢®¤¥
= f(x; y) 2 S; z 2Rg (2)¯à¨ ãá«®¢¨¨, çâ® £à ¨æ  ®¡« áâ¨ S ¤®áâ â®ç®£« ¤ª ï ¨   @
 ¢ë¯®«ïîâáï £à ¨çë¥ ãá«®¢¨ï�ãª¨ {�¥®â®¢¨ç 8>><>>:rotH=�i!E;rotE= i!H;[n;E]j@
 = &[n; [n;H]]: (3)�à¨ & = 0 § ¤ ç  (3) å®à®è® ¨áá«¥¤®¢   ¨ á¨á-â¥¬  ¥¥ á®¡áâ¢¥ëå ¢®« ï¢«ï¥âáï ¯®«®©, ® ¯à¨& 6= 0 íâ® ãá«®¢¨¥ ¢ ®¡é¥¬ á«ãç ¥ ¥ ¢ë¯®«ï¥âáï.� «¥¥ ¡ã¤¥â à áá¬ âà¨¢ âìáï â®«ìª® á«ãç © & 6= 0 .� ª ª ª ãà ¢¥¨ï ¤«ï ¯®«¥© E ¨ H ®¤®à®¤ë¥, â®à¥è¥¨¥ (3) ¬®¦® ¨áª âì ¢ ¢¨¤¥E= grad(div�e) +!2�e � i! rot�m;H= i! rot�e +grad(div�m) + !2�m; (4)£¤¥ í«¥ªâà¨ç¥áª¨© ¨ ¬ £¨âë© ¢¥ªâ®àë �¥àæ   -¯à ¢«¥ë ¯® ®á¨ ¢®«®¢®¤ :�e = '(x; y)eiz � ez; �m =  (x; y)eiz � ez: (5)�ãáâì ¢¥ªâ®à n | ®à¬ «ì ª £à ¨æ¥ ¢®«®¢®¤ ¨ � = [ez;n] = (�ny; nx; 0) | ¢¥ªâ®à, ª á â¥«ìë©ª £à ¨æ¥. �à¨ íâ®¬ § ¤ ç  (3) á¢¥¤¥âáï ª á¨áâ¥¬¥ [2]�2'+ �!2 � 2�'= 0; (6)�2 + �!2 � 2� = 0; (7)i @'@� + i!@ @n + & �!2 � 2� ��@
 = 0; (8)

� �!2 � 2�'+ & �i @ @� � i!@'@n�����@
 = 0: (9)�¢¥¤¥¬ á«¥¤ãîé¨¥ ®¡®§ ç¥¨ï:u= ' ! ; I1 = �& 00 1! ;I2 = 0 &1 0! ; I3 = �1 00 &! : (10)�ãªæ¨ï u ã¤®¢«¥â¢®àï¥â § ¤ ç¥�2u+ �!2 � 2�u= 0; (11)i!I1 @@nu+ iI2 @@� u+ I3 �!2 � 2�u��@
 = 0: (12)�á®¡¥®áâì íâ®© § ¤ ç¨ á®áâ®¨â ¢ â®¬, çâ® ¯®áâ®-ï ï à á¯à®áâà ¥¨ï  | ç¨áâ® ¬¨¬ ï ¢¥«¨ç¨ .�®ª ¦¥¬, çâ® íâ® ¤¥©áâ¢¨â¥«ì® â ª.�à®¨§¢®¤ ï äãªæ¨¨ u ¯® ®à¬ «¨   £à ¨æ¥®¡« áâ¨ S ¨¬¥¥â ¢¨¤@u@n =�!  0 �11 0 ! @u@� + i! �!2 � 2� 1=& 00 &!u:(13)�®à¬ «ì® ã¬®¦¨¬ ãà ¢¥¨¥ (11)   ¢¥ªâ®à-äãª-æ¨î v(M) = (v1(M); v2(M))T , £¤¥ v1(M) ¨ v2(M)¯à¨ ¤«¥¦ â ¯à®áâà áâ¢ã W 12 (S) , ¯à®¨â¥£à¨àã¥¬¯® á¥ç¥¨î S ¢®«®¢®¤  ¨ á ãç¥â®¬ £à ¨çëåãá«®¢¨© ¯®«ãç¨¬ á«¥¤ãîé¥¥ â®¦¤¥áâ¢®:�ZS nrvTru+ vTuods+ �!2 � 2 +1� ZS vTu ds++ i! �!2 � 2� I@S �1& �v1u1 + &�v2u2� d� �� ! I@S ���v1@u2@� + �v2@u1@� � d� = 0: (14)�ã¤¥¬  §ë¢ âì ®¡®¡é¥ë¬ à¥è¥¨¥¬ § ¤ ç¨(11), (12) äãªæ¨î u(;M) , ª®¬¯®¥âë ª®â®-à®© ¯à¨ ¤«¥¦ â ¯à®áâà áâ¢ã �®¡®«¥¢  W 12 (S)¨ ª®â®à ï ã¤®¢«¥â¢®àï¥â â®¦¤¥áâ¢ã (14) ¯à¨ «î-¡®© äãªæ¨¨ v(M) , â ª®©, çâ® v1(M) 2 W 12 (S)



56 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2005. ò6¨ v2(M) 2 W 12 (S) [3]. �ãáâì ¥ª®â®à ï, ¢ ®¡-é¥¬ á«ãç ¥ ª®¬¯«¥ªá ï,  = 1 + i2 ¨ äãªæ¨ïw(;M) = (w1(;M); w2(;M))T ã¤®¢«¥â¢®àïîâ § -¤ ç¥ (11), (12). �à¨ íâ®¬  ¤®«¦  ¡ëâì ª®à¥¬ª¢ ¤à â®£® ãà ¢¥¨ï12 kwk2W 12 (S) + ZS jwj2 ds� 1 +!22 ZS jwj2 ds�� i!2 �!2 � 2� I@S �1& jw1j2 + &jw2j2� d� ++ 1! I@S �� �w1@w2@� + �w2 @w1@� � d� = 0: (15)�à¥®¡à §ã¥¬ ¢ëà ¦¥¨¥ ¯®¤ ¯®á«¥¤¨¬ ¨â¥£à «®¬¢ ãà ¢¥¨¨ (15):� �w1@w2@� + �w2 @w1@� =�Rew1 �Re @w2@� �� Imw1 � Im @w2@� +Rew2 �Re @w1@� + Imw2 � Im @w1@� ++i @@� fRew2 � Imw1 �Rew1 � Imw2g: (16)� áá¬®âà¨¬ ¬¨¬ãî ç áâì ãà ¢¥¨ï (15), ãç¨âë¢ ï,çâ® & = j&jp2(i� 1) ¨ 1& =� 1j&jp2(i+1):�®«ãç¨¬ á«¥¤ãîé¥¥ à ¢¥áâ¢®:�212j2j2 kwk2W 12 (S) + 212(1 +!2)j2j2 ZS jwj2 ds++ �21 � 22�!j2j2 I@S � 1j&jp2 jw1j2 + j&jp2 jw2j2� d�++ 212!j2j2 I@S � 1j&jp2 jw1j2 � j&jp2 jw2j2� d� �� 1! I@S � 1j&jp2 jw1j2 + j&jp2 jw2j2� d�++ 1!jj2 I@S @@� fRew2 � Imw1 �Rew1 � Imw2g d� �� 2!jj2 I@S Re�� �w1 @w2@� + �w2 @w1@� � d� = 0: (17)

�à¥¤¯®«®¦¨¬, çâ®  ¤¥©áâ¢¨â¥«ì , â. ¥. ¯®«®¦¨¬2 = 0 . �à¨ íâ®¬ ¨§ à ¢¥áâ¢  (17) á«¥¤ã¥â, çâ®¤®«¦® ¢ë¯®«ïâìáï ãá«®¢¨¥!21 I@S � 1j&jp2 jw1j2 + j&jp2 jw2j2� d� �� 1! I@S � 1j&jp2 jw1j2 + j&jp2 jw2j2� d� = 0; (18)â ª ª ªI@S @@� fRew2 � Imw1 �Rew1 � Imw2g d� = 0: (19)�«¥¤®¢ â¥«ì®, «¨¡® 21 = !2 , «¨¡®I@S � 1j&jp2 jw1j2 + j&jp2 jw2j2� dl = 0:� ª ª ª ¯®¤ ¨â¥£à «®¬ áâ®ïâ ¥®âà¨æ â¥«ìë¥ ¢ë-à ¦¥¨ï, â® à ¢¥áâ¢® ¨â¥£à «  ã«î ¢ë¯®«ï¥â-áï â®«ìª® ¯à¨ w1j@S = w2j@S = 0 ¯à¨ «î¡ëå ¯®¬®¤ã«î & . �à¨ íâ®¬ ¨§ ãá«®¢¨ï (13) á«¥¤ã¥â, çâ®¨ @w@n ��@S = 0 . �®íâ®¬ã ¥á«¨  | ¤¥©áâ¢¨â¥«ì ï¢¥«¨ç¨ , â® á®®â¢¥âáâ¢ãîé ï äãªæ¨ï w ¤®«¦ ã¤®¢«¥â¢®àïâì § ¤ ç¥�2w+ �!2 � 2�w = 0; (20)wj@S = 0; (21)@w@n ����@S = 0; (22)ª®â®à ï ¨¬¥¥â â®«ìª® âà¨¢¨ «ìë¥ à¥è¥¨ï.�¨â¥à âãà 1. �«ì¨áª¨© �.�., �«¥¯ï �.�. �®«¥¡ ¨ï ¨ ¢®«ë ¢ í«¥ªâà®-¬ £¨âëå á¨áâ¥¬ å á ¯®â¥àï¬¨. �., 1983.2. �«ì¨áª¨© �.C., �à ¢æ®¢ �.�., �¢¥è¨ª®¢ �.�. � â¥¬ â¨-ç¥áª¨¥ ¬®¤¥«¨ í«¥ªâà®¤¨ ¬¨ª¨. �., 1991.3. � ¤ë¦¥áª ï �.�. �à ¥¢ë¥ § ¤ ç¨ ¬ â¥¬ â¨ç¥áª®© ä¨§¨ª¨.�., 1973. �®áâã¯¨«  ¢ p¥¤ ªæ¨î14.09.05


