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¡ëâì ¤¨áªà¨¬¨­¨à®¢ ­ë ¯® áâ àâ®¢®¬ã â®ªã, â® ¢¢®«­®¢®¤­ëå ���� á ¯®¯ãâ­®© ¢®«­®© á¨âã æ¨ïá«®¦­¥¥, â ª ª ª ¥¥ £àã¯¯®¢ ï áª®à®áâì ¡«¨§ª  ªáª®à®áâ¨ í«¥ªâà®­®¢,   ¤«ï ¯ à §¨â­ëå ¢áâà¥ç­ëå¢®«­ §­ ç¨â¥«ì­® ¬¥­ìè¥. �®íâ®¬ã áâ àâ®¢ë¥ â®ª¨¯®á«¥¤­¨å ¬®£ãâ ¡ëâì ®ç¥­ì ­¨§ª¨¬¨ ¯® áà ¢­¥­¨î á®¯â¨¬ «ì­ë¬ ¤«ï íää¥ªâ¨¢­®£® ãá¨«¥­¨ï ¯®¯ãâ­®©¢®«­ë â®ª®¬ í«¥ªâà®­­®£® ¯ãçª .



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2002. ò2 37�¥à¢ë¥ íªá¯¥à¨¬¥­â «ì­ë¥ ¨áá«¥¤®¢ ­¨ï����-£¥­¥à â®à®¢ [2] ¨ ãá¨«¨â¥«¥© [3] ¡ë«¨ ¢ë-¯®«­¥­ë ¯à¥¨¬ãé¥áâ¢¥­­® ¢ à¥¦¨¬¥ <ª á â¥«ì­®£®>á¨­åà®­¨§¬  á ­¨§è¥© ¬®¤®© ªàã£«®£® ¢®«­®¢®¤ H1;1 , ¯à¨ ª®â®à®¬ ¯à®¤®«ì­ ï áª®à®áâì í«¥ªâà®­®¢á®¢¯ ¤ ¥â á £àã¯¯®¢®© áª®à®áâìî í«¥ªâà®¬ £­¨â­®©¢®«­ë. �â® ®¡¥á¯¥ç¨¢ «® ®¤­®¬®¤®¢®¥ ¢§ ¨¬®¤¥©-áâ¢¨¥, ­® ¯à¨¢®¤¨«® ª ­¥®¡å®¤¨¬®áâ¨ ¨á¯®«ì§®¢ âì¢®«­®¢®¤ë ¬ «®£® ¯®¯¥à¥ç­®£® á¥ç¥­¨ï, á ¤¨ ¬¥âà®¬¯®àï¤ª  ¤«¨­ë ¢®«­ë ¨§«ãç¥­¨ï. �á­®, çâ® ­ ª®à®âª¨å ¢®«­ å â ª®© à¥¦¨¬ ¯à¥¤êï¢«ï¥â âàã¤-­®¢ë¯®«­¨¬ë¥ âà¥¡®¢ ­¨ï ª ª ª ä®à¬¨à®¢ ­¨î ¨âà ­á¯®àâ¨à®¢ª¥ ¢¨­â®¢®£® à¥«ïâ¨¢¨áâáª®£® í«¥ª-âà®­­®£® ¯ãçª , â ª ¨ ª â¥¯«®®â¢®¤ã ®â áâ¥­®ª ¯à¨¢ëá®ª¨å ãà®¢­ïå ¬®é­®áâ¨. �®íâ®¬ã ¡®«¥¥ ¥áâ¥áâ-¢¥­­ë¬ ï¢«ï¥âáï ã¢¥«¨ç¥­¨¥ ¤¨ ¬¥âà  ¢®«­®¢®¤  á¢®§¬®¦­ë¬ ¯¥à¥å®¤®¬ ­  ¢ëá®ª¨¥ ¬®¤ë. �¤­ ª® ¯à¨íâ®¬ ªà®¬¥ á¨­åà®­¨§¬  ¯ãçª  á ¯®¯ãâ­®© ¢®«­®©¢®§­¨ª îâ á¨­åà®­¨§¬ë á ¡®«¥¥ ­¨§ª®ç áâ®â­ë¬¨¢áâà¥ç­ë¬¨ ¢®«­ ¬¨, ¢®§¡ã¦¤¥­¨¥ ª®â®àëå ¢ ¤ ­-­®¬ á«ãç ¥ ­¥¦¥« â¥«ì­®. �®íâ®¬ã ¤«ï à¥ «¨§ æ¨¨íää¥ªâ¨¢­ëå ���� á ¯®¯ãâ­®© ¢®«­®© âà¥¡ã¥âáïà §à ¡®âª  à §«¨ç­ëå í«¥ªâà®¤¨­ ¬¨ç¥áª¨å ¨ í«¥ª-âà®­­ëå á¯®á®¡®¢ ¯®¤ ¢«¥­¨ï ¯ à §¨â­®© £¥­¥à æ¨¨­  ¢áâà¥ç­ëå ¢®«­ å.�«ï ¤«¨­­®¨¬¯ã«ìá­ëå ��� ¬®¦­® ¨á¯®«ì§®-¢ âì á¥ªæ¨®­¨à®¢ ­¨¥ ¯ãâ¥¬ ãáâ ­®¢ª¨ ¯®£«®â¨â¥-«¥© [4], ­¥«¨­¥©­®¥ ¯®¤ ¢«¥­¨¥ ¯ à §¨â­ëå ¬®¤á¨«ì­ë¬ á¨£­ «®¬ [5]; ¤«ï ¯ãçª®¢ «¨­¥©­ëå ãáª®-à¨â¥«¥© í«¥ªâà®­®¢ | £àã¯¯®¢®© á¨­åà®­¨§¬ á£ãáâ-ª  á ¯®¯ãâ­ë¬ ¬¨ªà®¢®«­®¢ë¬ ¨¬¯ã«ìá®¬. �àã£®©á¯®á®¡ ®á­®¢ ­ ­  ¯à®ä¨«¨à®¢ ­¨¨ ¯ à ¬¥âà®¢, ¢«¨-ïîé¨å ­  á¨­åà®­¨§¬, | à §¬¥à®¢ ¢®«­®¢®¤  ¨¢¥¤ãé¥£® ¬ £­¨â­®£® ¯®«ï [6, 7]. � ç áâ­®áâ¨, ¨§ ª¨-­¥¬ â¨ç¥áª¨å á®®¡à ¦¥­¨© ¬®¦­® ¯®«ãç¨âì á«¥¤ãî-éãî ®æ¥­ªã ¤«ï ®â­®á¨â¥«ì­®£® ¨§¬¥­¥­¨ï à ¤¨ãá æ¨«¨­¤à¨ç¥áª®£® ¢®«­®¢®¤ , ¯à¨ ª®â®à®¬ ­ àãè¥­¨¥á¨­åà®­¨§¬  á® ¢áâà¥ç­ë¬¨ ¢®«­ ¬¨ ¢®§¬®¦­®,   á¯®¯ãâ­®© | ­¥¢®§¬®¦­®: 1=Nr > dR=R > 1=N2r , £¤¥Nr | ç¨á«® ®¡®à®â®¢ í«¥ªâà®­  ­  ¤«¨­¥ ¢§ ¨¬®¤¥©-áâ¢¨ï. �¤­ ª® ¡®«¥¥ ¯®¤à®¡­ë© á ¬®á®£« á®¢ ­­ë© ­ «¨§ ���� á ª®­¨ç¥áª¨¬ ¢®«­®¢®¤®¬ ¨ ­¥®¤­®-à®¤­ë¬ ¢¥¤ãé¨¬ ¬ £­¨â­ë¬ ¯®«¥¬ ¯®ª § « [7], çâ®¯®¤ ¢«¥­¨¥ ¢áâà¥ç­ëå ¢®«­ ¢®§¬®¦­®, ­® âà¥¡ã¥¬ë©ã£®« à áè¨à¥­¨ï ¢®«­®¢®¤  § ¬¥â­® ¢®§à áâ ¥â á ­®-¬¥à®¬ ¯à®¤®«ì­®© ¬®¤ë, ¯à¨ íâ®¬ áâ àâ®¢ë¥ ¤«¨­ë¤«ï ¢ëáè¨å ¬®¤ ã¢¥«¨ç¨¢ îâáï ­¥§­ ç¨â¥«ì­®. �à¨-¢¥¤¥­­ ï ¢ëè¥ ®æ¥­ª  ª ç¥áâ¢¥­­ ï ¨ ­¥ ®âà ¦ ¥âá¨âã æ¨î.�¥àá¯¥ªâ¨¢¥­ ¯¥à¥å®¤ ª ®âªàëâë¬ ¢®«­®¢¥¤ãé¨¬áâàãªâãà ¬, ®¡« ¤ îé¨¬ á¢®©áâ¢®¬ á ¬®ä¨«ìâà -æ¨¨ ¬®¤ [8]. � ª, ¢ à ¡®â¥ [9] à áá¬®âà¥­  ¬®¤¥«ìãá¨«¨â¥«ï ­  ¤¨ äà £¬¥­­®© «¨­¨¨ á ã«ìâà à¥«ïâ¨-¢¨áâáª¨¬ ¯®«¨¢¨­â®¢ë¬ í«¥ªâà®­­ë¬ ¯ãçª®¬. �®ª -§ ­®, çâ® ¢®§¬®¦­® §­ ç¨â¥«ì­®¥ ãá¨«¥­¨¥ ¯®¯ãâ­®©¢®«­ë (60{70 ¤�), ¯à¨ íâ®¬ áâàãªâãà  ¯®«ï ­ ¢ëå®¤¥ ¬­®£®¢®«­®¢ ï ¨ ®¯à¥¤¥«ï¥âáï ¢ ®á­®¢­®¬í«¥ªâà®­­ë¬ ¯®â®ª®¬. �¤­ ª® ¢®¯à®á ® ¢®§¡ã¦¤¥­¨¨

¯ à §¨â­ëå ¢®«­ ­¥ à áá¬ âà¨¢ «áï. �à®¬¥ â®£®,­¥ ãç¨âë¢ «®áì ¯à¨áãé¥¥ ¤¨ äà £¬¥­­®© «¨­¨¨§­ ç¨â¥«ì­®¥ áâ â¨ç¥áª®¥ ¯à®¢¨á ­¨¥ ¯®â¥­æ¨ « ,¢ë§ë¢ îé¥¥ ¬®¤ã«ïæ¨î áª®à®áâ¨ ¯ãçª  ¨ á­¨¦¥­¨¥íää¥ªâ¨¢­®áâ¨ ¢§ ¨¬®¤¥©áâ¢¨ï.�®íâ®¬ã ¯à¥¤áâ ¢«ï¥â ¨­â¥à¥á  ­ «¨§ ���� á¤àã£¨¬¨ â¨¯ ¬¨ ®âªàëâëå ¢®«­®¢¥¤ãé¨å á¨áâ¥¬,­ ¯à¨¬¥à, á ®âªàëâë¬ ¨­â¥àä¥à¥­æ¨®­­ë¬ ¢®«­®-¢®¤®¬, ®¡áã¦¤ ¥¬ë¬ ¤ «¥¥.
���������	
��¨á. 1. �å¥¬  ¬ §¥à  ­  æ¨ª«®âà®­­®¬  ¢â®à¥§®­ ­á¥ á®âªàëâë¬ ¨­â¥àä¥à¥­æ¨®­­ë¬ ¢®«­®¢®¤®¬: 1 | ¬¥â ««¨-ç¥áª®¥ §¥àª «®, 2 | ¬­®£®á«®©­®¥ ¤¨í«¥ªâà¨ç¥áª®¥ §¥à-ª «®, 3 | ¢ ªãã¬­ë© ª ­ « âà ­á¯®àâ¨à®¢ª¨ ¢¨­â®¢®£®í«¥ªâà®­­®£® ¯ãçª � áá¬®âà¨¬ ®âªàëâë© ¢®«­®¢®¤ (à¨á. 1), ®¡à §®-¢ ­­ë© ¯«®áª¨¬¨ ¯ à ««¥«ì­ë¬¨ ¬¥â ««¨ç¥áª¨¬ (1)¨ ¤¨í«¥ªâà¨ç¥áª¨¬ (2) §¥àª « ¬¨, à §¤¥«¥­­ë¬¨¢ ªãã¬­ë¬ § §®à®¬ (3) è¨à¨­®© l , ¢ ª®â®à®¬ âà ­á-¯®àâ¨àã¥âáï ¢¨­â®¢®© à¥«ïâ¨¢¨áâáª¨© í«¥ªâà®­­ë©¯ãç®ª. �«¥ªâà®¬ £­¨â­®¥ ¯®«¥ ¢ § §®à¥ ¬®¦­® ¯à¥¤-áâ ¢¨âì ª ª áã¯¥à¯®§¨æ¨î ¤¢ãå ¯«®áª¨å ­¥®¤­®-à®¤­ëå ¢®«­ ¢¨¤  E � exp�i!t� ik̂zz� ik̂xx�; £¤¥k̂z = k0z+ ik00z ; k̂x = k0x+ ik00x | ¯à®¤®«ì­®¥ ¨ ¯®¯¥à¥ç-­®¥ ª®¬¯«¥ªá­ë¥ ¢®«­®¢ë¥ ç¨á« :E � hexp��ik̂xx�� r̂ exp�ik̂xx�i exp�i!t� ik̂zz� :(1)�¤¥áì r̂ = r exp(i�) | ª®¬¯«¥ªá­ë©  ¬¯«¨âã¤­ë©ª®íää¨æ¨¥­â ®âà ¦¥­¨ï ¤¨í«¥ªâà¨ç¥áª®£® §¥àª « ,r; � | ¥£® ¬®¤ã«ì ¨ ä § . �á¯®«ì§ãï £à ­¨ç­®¥ ãá«®-¢¨¥ ­  ¬¥â ««¨ç¥áª®¬ §¥àª «¥ (E = 0 ¯à¨ x = �l),¯®«ãç¨¬ á«¥¤ãîé¨¥ ¢ëà ¦¥­¨ï ¤«ï ¯®¯¥à¥ç­®£®¢®«­®¢®£® ç¨á« :2k0xl = �+ 2�m;2k00xl =� ln(r) = ln(1=r); (2)£¤¥ m | ¯®¯¥à¥ç­ë© ¨­¤¥ªá ¬®¤ë. �â¬¥â¨¬, çâ® ¢(1), (2) ãçâ¥­ á¤¢¨£ ä §ë ¢®«­ë ­  � ¯à¨ ®âà ¦¥­¨¨®â ®¯â¨ç¥áª¨ ¡®«¥¥ ¯«®â­®© áà¥¤ë.�¨á¯¥àá¨®­­ë¥ á®®â­®è¥­¨ï á«¥¤ãîâ ¨§ ¢®«­®-¢®£® ãà ¢­¥­¨ï ¯®á«¥ à §¤¥«¥­¨ï ¤¥©áâ¢¨â¥«ì­ëå ¨¬­¨¬ëå ç áâ¥©:(!=c)2 = k0x2 � k00x2 + k0z2 � k00z 2 == k0x2 � k00x2 + k0z2 � k0x2k00x2=k0z2;k00z =�k0xk00x=k0z: (3)



38 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2002. ò2�¥à¢®¥ ¨§ ãà ¢­¥­¨© (3) ¬®¦­® à §à¥è¨âì ®â­®á¨-â¥«ì­® k0z :k0z2 = 12� �!2=c2 � k0x2 + k00x2�++q�!2=c2 � k0x2 + k00x2�2 +4k0x2k00x2�: (4)�ç¥¢¨¤­®, çâ® ¯à¨ ¬ «ëå ¯®â¥àïå ((1 � r)� 1;k00x ! 0; k00z ! 0 , � = 0) á®®â­®è¥­¨ï (2), (4) ®¯¨áë-¢ îâ á¯¥ªâà ¬®¤ § ªàëâ®£® ¯« ­ à­®£® ¢®«­®¢®¤ ,­  è¨à¨­¥ ª®â®à®£® ãª« ¤ë¢ ¥âáï æ¥«®¥ ç¨á«® ¯®-«ã¢®«­. �«ï ª®íää¨æ¨¥­â  § âãå ­¨ï á¯à ¢¥¤«¨¢ á«¥¤ãîé ï ®æ¥­ª :k00z =�k0xk00xk0z =�tg 4l ln 1r2 ==� tg 4l ln 1R ��tg 4l (1�R); (5)§¤¥áì tg � k0x=k0z | ­ ¯à ¢«¥­¨¥ à á¯à®áâà ­¥­¨ï¢®«­, R � r2 | í­¥à£¥â¨ç¥áª¨© ª®íää¨æ¨¥­â ®â-à ¦¥­¨ï ¤¨í«¥ªâà¨ç¥áª®£® §¥àª « . �§ ®æ¥­ª¨ (5)á«¥¤ã¥â, çâ® ¤«ï ç áâ®â­®á¥«¥ªâ¨¢­®£® §¥àª «  á¢ëá®ª¨¬ ®âà ¦¥­¨¥¬ ­  ç áâ®â¥ à ¡®ç¥© ¯®¯ãâ­®©¢®«­ë ¨ ­¨§ª¨¬ ­  ç áâ®â å ¯ à §¨â­ëå ¢®«­ ¬®¦­®¤¨áªà¨¬¨­¨à®¢ âì ¯®á«¥¤­¨¥ ¯® ¯®â¥àï¬.�â¬¥â¨¬, çâ® ¯à¨ ª®­¥ç­ëå ¯®â¥àïå á«¥¤ã¥â ¨á-¯®«ì§®¢ âì ¢ëà ¦¥­¨ï ¤«ï ª®íää¨æ¨¥­â®¢ ®âà ¦¥-­¨ï ­¥®¤­®à®¤­ëå ¢®«­:r̂t = �k̂x=��1 � �k̂x=��2�k̂x=��1 + �k̂x=��2 ; r̂l = �"=k̂x�1 � �"=k̂x�2�"=k̂x�1 + �"=k̂x�2 ;£¤¥ r̂t; r̂l | ª®íää¨æ¨¥­âë ¤«ï ¯®¯¥à¥ç­®© ¨ ¯à®-¤®«ì­®© ¯®«ïà¨§ æ¨© á®®â¢¥âáâ¢¥­­®, �; " | ®â­®-á¨â¥«ì­ë¥ ¬ £­¨â­ ï ¨ ¤¨í«¥ªâà¨ç¥áª ï ¯à®­¨æ ¥-¬®áâ¨, ¨­¤¥ªáë ­ã¬¥àãîâ £à ­¨ç é¨¥ áà¥¤ë. �®£¤ á®®â­®è¥­¨ï (2), (4) áâ ­®¢ïâáï á¨áâ¥¬®© âà ­áæ¥­-¤¥­â­ëå ãà ¢­¥­¨©.� ª ç¥áâ¢¥ ç áâ®â­®á¥«¥ªâ¨¢­®£® §¥àª «  à á-á¬®âà¨¬ ¬­®£®á«®©­®¥ ¤¢ãåª®¬¯®­¥­â­®¥ ¨­â¥àä¥-à¥­æ¨®­­®¥ ¯®ªàëâ¨¥ [10] ¨§ ç¥à¥¤ãîé¨åáï á«®¥¢â®«é¨­®© lh ¨ ll á ¢ëá®ª¨¬ nh ¨ ­¨§ª¨¬ nl ¯®ª § â¥-«ï¬¨ ¯à¥«®¬«¥­¨ï á®®â¢¥âáâ¢¥­­®. �à¨ ­®à¬ «ì­®¬¯ ¤¥­¨¨ ¨§ ¢ ªãã¬  ¤«ï ­¥ç¥â­®£® ç¨á«  á«®¥¢ Ná ®¯â¨ç¥áª®© â®«é¨­®© �0=4 (nhlh = nlll = �0=4)¬ ªá¨¬ «ì­ë© ª®íää¨æ¨¥­â ®âà ¦¥­¨ï á®áâ ¢«ï¥âR= �nN+1h � nN�1l ns�2�nN+1h + nN�1l ns�2 ;£¤¥ ns | ¯®ª § â¥«ì ¯à¥«®¬«¥­¨ï ¯®¤«®¦ª¨. � «¨-ç¨¥ ¤¨í«¥ªâà¨ç¥áª¨å ¯®â¥àì á­¨¦ ¥â íâ® §­ ç¥­¨¥®à¨¥­â¨à®¢®ç­® ¢ p1 + 2 tg �(nh + nl)=(nh � nl) à §,£¤¥ tg � | â ­£¥­á ã£«  ¯®â¥àì. �«ï ¯®«ãè¨à¨­ë¯®«®áë ª®íää¨æ¨¥­â  ®âà ¦¥­¨ï ®â ç áâ®âë ¢ ¯à¨-

¡«¨¦¥­¨¨ á¢ï§ ­­ëå ¢®«­ ¯®«ãç ¥âáï ®æ¥­ª �!! = 2� arcsin nh� nlnh + nl :�®«®á  ¬®¦¥â ¡ëâì áã¦¥­  ¯à¨ ã¬¥­ìè¥­¨¨ à §-­¨æë ¯®ª § â¥«¥© ¯à¥«®¬«¥­¨ï á«®¥¢, ­® ¯à¨ íâ®¬¤«ï ¤®áâ¨¦¥­¨ï ¢ëá®ª®£® ®âà ¦¥­¨ï ­¥®¡å®¤¨¬®ã¢¥«¨ç¨¢ âì ç¨á«® á«®¥¢.� á®®â¢¥âáâ¢¨¨ á ¯à¨­æ¨¯®¬ ¤¥©áâ¢¨ï ����¯®«¥ à ¡®ç¥© ¬®¤ë ¤®«¦­® á®¤¥à¦ âì ¢®«­ã,à á¯à®áâà ­ïîéãîáï ¯®¤ ­¥¡®«ìè¨¬ ã£«®¬  (sin � p2=
 , £¤¥ 
 | à¥«ïâ¨¢¨áâáª¨© ä ªâ®à) ª­ ¯à ¢«¥­¨î ¯®áâã¯ â¥«ì­®£® ¤¢¨¦¥­¨ï í«¥ªâà®­®¢(®áì z ). �à¨ ã¬¥à¥­­ëå í­¥à£¨ïå (0.5{2 �í�) íâ®á®®â¢¥âáâ¢ã¥â ã£« ¬ ¯ ¤¥­¨ï ­  §¥àª «® ¨§ ¢ ªãã-¬  '0 ('0 = �=2 �  ), à ¢­ë¬ ¯à¨¬¥à­® 45�{75� .�®íâ®¬ã á¨­â¥§ ¬­®£®á«®©­®£® ¨­â¥àä¥à¥­æ¨®­­®£®¯®ªàëâ¨ï, á®áâ®ïé¥£® ¨§ á«®¥¢ â®«é¨­®© lp á ¯®-ª § â¥«ï¬¨ ¯à¥«®¬«¥­¨ï np ¨ ã£« ¬¨ ¯à¥«®¬«¥­¨ï'p , £¤¥ p | ­®¬¥à á«®ï, á ¢ëá®ª¨¬ ª®íää¨æ¨¥­-â®¬ ®âà ¦¥­¨ï ¢ë¯®«­ï«áï ¤«ï § ¤ ­­ëå §­ ç¥­¨©'0; �0 . �à¨ íâ®¬ ã£«ë ¯à¥«®¬«¥­¨ï ®¯à¥¤¥«ïîâáï¨§ § ª®­  �­¥««¨ãá : sin'p = sin'0=np ,   â®«é¨­ëá«®¥¢ (á ®¯â¨ç¥áª®© â®«é¨­®© �0=4) ¯® ä®à¬ã«¥lp = �0=(4np cos'p) .�«ï à áç¥â  ª®íää¨æ¨¥­â  ®âà ¦¥­¨ï ¨á¯®«ì§®-¢ « áì ¬ âà¨ç­ ï ¬¥â®¤¨ª  [11, 12], ¬®¤¨ä¨æ¨à®¢ ­-­ ï ­  á«ãç © ª®á®£® ¯ ¤¥­¨ï. �§ãç «¨áì § ¢¨á¨¬®-áâ¨ ª®íää¨æ¨¥­â  ®âà ¦¥­¨ï à §«¨ç­ëå ¯®ªàëâ¨©®â ç áâ®âë ¨ ã£«  ¯ ¤¥­¨ï R(!;'; !0; '0) .�ª § «®áì, çâ® ¯®ªàëâ¨ï á® á«®ï¬¨ à ¢­®© ®¯-â¨ç¥áª®© â®«é¨­ë ¬ «®¯à¨£®¤­ë ¤«ï á¥«¥ªæ¨¨, â ªª ª á ã¢¥«¨ç¥­¨¥¬ ã£«  ¯ ¤¥­¨ï §­ ç¨â¥«ì­® ¢®§-à áâ îâ ¯®¡®ç­ë¥ ¬ ªá¨¬ã¬ë ª®íää¨æ¨¥­â  ®âà -¦¥­¨ï, ¯à¨¡«¨¦ ïáì ª ®á­®¢­®¬ã. �®íâ®¬ã ­¥®¡-å®¤¨¬® ¯à¨­¨¬ âì ¬¥àë ¯® ¨å á­¨¦¥­¨î. �¤¨­ ¨§á¯®á®¡®¢ ã¬¥­ìè¥­¨ï ¯®¡®ç­ëå ¬ ªá¨¬ã¬®¢ á®áâ®¨â¢ ¨á¯®«ì§®¢ ­¨¨ á«®¥¢ ­¥à ¢­®© ®¯â¨ç¥áª®© â®«é¨-­ë ¯à¨ á®åà ­¥­¨¨ ¯®«ã¢®«­®¢®© â®«é¨­ë ¯¥à¨®¤ áâàãªâãàë [10]. �®£¤  â®«é¨­ë á«®¥¢ á ¢ëá®ª¨¬¨ ­¨§ª¨¬ ¯®ª § â¥«ï¬¨ ¯à¥«®¬«¥­¨ï ®¯à¥¤¥«ïîâáïá®®â¢¥âáâ¢¥­­® ¨§ á®®â­®è¥­¨©lh = ss+1 �02nh cos'h ; ll = 1s+ 1 �02nl cos'l ;£¤¥ s | ®â­®è¥­¨¥ ®¯â¨ç¥áª¨å â®«é¨­ á«®¥¢; s= 1á®®â¢¥âáâ¢ã¥â á«®ï¬ à ¢­®© ®¯â¨ç¥áª®© â®«é¨­ë.�­¨¦¥­¨¥ ¯®¡®ç­ëå ¬ ªá¨¬ã¬®¢ ¢ ¤«¨­­®¢®«­®¢®©®â­®á¨â¥«ì­® ®á­®¢­®£® ¬ ªá¨¬ã¬  ®¡« áâ¨ ®áã-é¥áâ¢«ï¥âáï ¯à¨ s < 1 ; ¡ë«® ¢ë¡à ­® §­ ç¥­¨¥s = 1=2 , ®¡ëç­® ¡«¨§ª®¥ ª ®¯â¨¬ «ì­®¬ã (á«®¨â®«é¨­®© �0=6 ¨ �0=3).� â®çª¨ §à¥­¨ï á¥«¥ªæ¨¨ ¬®¤ ¢ ���� ®á-­®¢­®© ¨­â¥à¥á ¯à¥¤áâ ¢«ï¥â ¯®¢¥¤¥­¨¥ ¯®â¥àì ­ ¯àï¬®© æ¨ª«®âà®­­®£® à¥§®­ ­á , ®¯à¥¤¥«ïîé¥©ç áâ®âë ¨ ¢®«­®¢ë¥ ç¨á«  á¨­åà®­­ëå á ¢¨­â®-¢ë¬ í«¥ªâà®­­ë¬ ¯ãçª®¬ ¢®«­. �á¯®«ì§ãï á¢ï§ìä §®¢®© áª®à®áâ¨ á ¡à¨««îí­®¢áª¨¬ ã£«®¬ ¬®¤ë(k0zc=! = cos = sin') , ¢ ¯¥à¥¬¥­­ëå ã£®« ¯ ¤¥-
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