
40 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2003. ò5������ �������� ������� 548.732 ���������� ��������� ������������� ������ �������� ���������� ��������� �� ������������.�. �à¥èª®, �.�. �ãèã¥¢(ª ä¥¤à  ä¨§¨ª¨ â¢¥à¤®£® â¥« )� ¤¢ãå¢®«®¢®¬ ¯à¨¡«¨¦¥¨¨ â¥®à¨¨ ¤¨äà ªæ¨¨ à áá¬®âà¥® §¥àª «ì®¥ ¨ ¤¨äà ªæ¨®®¥®âà ¦¥¨¥ à¥â£¥®¢áª¨å «ãç¥© ®â ªà¨áâ ««¨ç¥áª®© ¯«¥ª¨   ¯®¢¥àå®áâ¨ ¬®®ªà¨áâ «« (¡¨ªà¨áâ «« ) á à §«¨çë¬¨ ¯à®¥ªæ¨ï¬¨   ¯®¢¥àå®áâì ¢¥ªâ®à®¢ ®¡à â®© à¥è¥âª¨ ¯«¥ª¨¨ ¯®¤«®¦ª¨ ¢ ãá«®¢¨ïå áª®«ì§ïé¥© ¥ª®¬¯«  à®© ¤¨äà ªæ¨¨. �®ª §   ¢ëá®ª ï çã¢áâ¢¨-â¥«ì®áâì ã£«®¢®© § ¢¨á¨¬®áâ¨ ¨â¥á¨¢®áâ¨ §¥àª «ì®£® ®âà ¦¥¨ï ¢ ®¡« áâ¨ ¤¨äà ªæ¨¨ ªâ®«é¨¥, ¤¥ä®à¬ æ¨¨ ¨ áâ¥¯¥¨  ¬®àä¨§ æ¨¨ ¯®¢¥àå®áâëå á«®¥¢.�¨äà ªæ¨ï à¥â£¥®¢áª¨å «ãç¥©   ªà¨áâ ««¨-ç¥áª¨å ¯«®áª®áâïå, ¯®çâ¨ ¯¥à¯¥¤¨ªã«ïàëå ¯®-¢¥àå®áâ¨, ¢ ãá«®¢¨ïå áª®«ì§ïé¥£® ¯ ¤¥¨ï è¨à®ª®¨á¯®«ì§ã¥âáï ¤«ï ¤¨ £®áâ¨ª¨ ¯à¨¯®¢¥àå®áâëåá«®¥¢ ¬®®ªà¨áâ ««®¢ [1]. � ª ª ª ¯ ¤ îé¨© ¨¤¨äà £¨à®¢ ë© ¯ãçª¨ á®áâ ¢«ïîâ ¬ «ë¥ ã£«ë á¯®¢¥àå®áâìî, ¡«¨§ª¨¥ ª ®¡« áâ¨ ¯®«®£® ¢¥è¥£®®âà ¦¥¨ï, â® £«ã¡¨  ¯à®¨ª®¢¥¨ï ¨§«ãç¥¨ï¢ ªà¨áâ «« ¨§-§  íää¥ªâ  §¥àª «ì®£® ®âà ¦¥¨ï(��) à¥§ª® ã¬¥ìè ¥âáï, çâ® ¯®§¢®«ï¥â ¨áá«¥¤®¢ âìã«ìâà â®ª¨¥ á«®¨ ¨ ¯«¥ª¨ á â®«é¨®©   ãà®¢¥1{10 ¬ ¨ ¡®«ìè¥.�¥®à¨ï áª®«ì§ïé¥© ¤¨äà ªæ¨¨ à §¢¨¢ « áì ¢ -ç «¥ ¤«ï ¯à®áâ¥©è¨å á«ãç ¥¢ ¨¤¥ «ì®£® ªà¨áâ «« [2, 3], ªà¨áâ ««  á ®¤®à®¤®©  ¬®àä®© ¯«¥ª®©[4, 5] ¨ ¡¨ªà¨áâ ««  á ®¤¨ ª®¢ë¬¨ ¯à®¥ªæ¨ï¬¨  ¯®¢¥àå®áâì ¢¥ªâ®à®¢ ®¡à â®© à¥è¥âª¨ ¯«¥ª¨ ¨¯®¤«®¦ª¨ [6], ªà¨áâ ««¨ç¥áª®© ¯«¥ª¨    ¬®àä-®© ¯®¤«®¦ª¥ [1, 7]. � à ¡®â¥ [6] ¡ë«® ¢¯¥à¢ë¥®â¬¥ç¥® ¬®£®ªà â®¥ ¤¨äà ªæ¨®®¥ à áá¥ï¨¥¨§ ¯«¥ª¨ ¢ ¯®¤«®¦ªã ¨ ®¡à â® ¢ ¡¨ªà¨áâ ««¥ áà §«¨çë¬¨ ¯à®¥ªæ¨ï¬¨   ¯®¢¥àå®áâì ¢¥ªâ®à®¢®¡à â®© à¥è¥âª¨ ¯«¥ª¨ ¨ ¯®¤«®¦ª¨. �  íâ®¬®á®¢ ¨¨ ¢ [8] ¬®¤¥«ì ¡¨ªà¨áâ ««  ¯à¥¤« £ ¥âáïà áá¬ âà¨¢ âì â®«ìª® ¢ ª¨¥¬ â¨ç¥áª®¬ ¯à¨¡«¨¦¥-¨¨ â¥®à¨¨ ¤¨äà ªæ¨¨,   ¢ [9] à áá¬®âà¥¨¥ ¬®-£®á«®©®© áâàãªâãàë á à §«¨çë¬¨ â £¥æ¨ «ì-ë¬¨ ª®¬¯®¥â ¬¨ á«®¥¢ ¯à¥¤« £ ¥âáï ¯à®¢®¤¨âìç¨á«¥®, ¨á¯®«ì§ãï ¬ âà¨çãî § ¯¨áì £à ¨çëåãá«®¢¨© [10, 11]. � ¤ «ì¥©è¥¬ ¤«ï   «¨§  áª®«ì-§ïé¥© ¤¨äà ªæ¨¨ ¢ ªà¨áâ «« å á ¬¥ïîé¨¬¨áï ¯®£«ã¡¨¥ ¯ à ¬¥âà ¬¨ à §¢¨¢ «¨áì ª¨¥¬ â¨ç¥áª®¥¯à¨¡«¨¦¥¨¥ â¥®à¨¨ ¤¨äà ªæ¨¨ [12, 13], ¬¥â®¤ à¥-ªãàà¥âëå á®®â®è¥¨© [14],   â ª¦¥ à §«¨çë¥¬ âà¨çë¥ ¬¥â®¤ë [10, 15, 16].�á®¢®¥ ¢¨¬ ¨¥ ¢® ¢á¥å à ¡®â å ¯® ¤ ®©â¥¬¥ ã¤¥«ï«®áì   «¨§ã ¤¨äà ªæ¨®®£® ®âà ¦¥-¨ï (��) à¥â£¥®¢áª¨å «ãç¥© ¨ ¥ ¨áá«¥¤®¢ « áìã£«®¢ ï § ¢¨á¨¬®áâì ¨â¥á¨¢®áâ¨ (��). �¤ ª®,ª ª ¢¯¥à¢ë¥ ¡ë«® ªà âª® ®â¬¥ç¥® ¢ [17],   § â¥¬¯®¤à®¡® à áá¬®âà¥® â¥®à¥â¨ç¥áª¨ [18, 19] ¨ ®¡-

 àã¦¥® íªá¯¥à¨¬¥â «ì® [20], ã£«®¢®¥ ¯®¢¥¤¥¨¥�� ¢ ®¡« áâ¨ ¤¨äà ªæ¨¨ ¯à¨ ä¨ªá¨à®¢ ®¬ ã£«¥áª®«ì¦¥¨ï § ¬¥âë¬ ®¡à §®¬ § ¢¨á¨â ®â  «¨ç¨ï ¨¯ à ¬¥âà®¢ ã«ìâà â®ª®©  ¬®àä®© ¨«¨ ªà¨áâ ««¨-ç¥áª®© ¯«¥ª¨   ¯®¢¥àå®áâ¨.� áá¬®âà¨¬ ä®à¬¨à®¢ ¨¥ ªà¨¢ëå �� ¨ ��®â ®¤®à®¤®© ªà¨áâ ««¨ç¥áª®© ¯«¥ª¨ â®«é¨ëd á ¬¥¦¯«®áª®áâë¬¨ à ááâ®ï¨ï¬¨ a1 = a0 ++ �a , äãàì¥-ª®¬¯®¥â ¬¨ ¯®«ïà¨§ã¥¬®áâ¨ �g1(g = 0; h; �h ), ¢¥ªâ®à®¬ ®¡à â®© à¥è¥âª¨ h1 ¨ ã£«®¬áª®á   1 ®âà ¦ îé¨å ¯«®áª®áâ¥© ¯® ®â®è¥¨îª ®à¬ «¨ n ª ¯®¢¥àå®áâ¨,  ¯à ¢«¥®© ¢ £«ã¡ìªà¨áâ ««  ¢¤®«ì ®á¨ z . �®¤«®¦ª®© ï¢«ï¥âáï ¬®-®ªà¨áâ «« á ã£«®¬ áª®á   , äãàì¥-ª®¬¯®¥â ¬¨¯®«ïà¨§ã¥¬®áâ¨ �g , ¢¥ªâ®à®¬ ®¡à â®© à¥è¥âª¨ h¨ ¬¥¦¯«®áª®áâë¬¨ à ááâ®ï¨ï¬¨ a0 .�  ¡¨ªà¨áâ «« ¯ ¤ ¥â ¯«®áª ï ¬®®åà®¬ â¨ç¥-áª ï ¢®«  E0 expfik0rg á ã£«®¬ áª®«ì¦¥¨ï '0¯® ®â®è¥¨î ª ¯®¢¥àå®áâ¨ â ª, çâ® ®¤®¢à¥¬¥®¨¬¥¥â ¬¥áâ® �� ®â  â®¬ëå ¯«®áª®áâ¥© ¯®¤«®¦ª¨.�®ç®¥ à¥è¥¨¥ § ¤ ç¨ �� ¨ �� ®á®¢ ®   à¥è¥-¨¨ ¤¨á¯¥àá¨®®£® ãà ¢¥¨ï 4-© áâ¥¯¥¨ [1] ®â®-á¨â¥«ì® ¢¥«¨ç¨ë  ªª®¬®¤ æ¨¨ " , ®¯à¥¤¥«ïîé¥©¨§¬¥¥¨¥ ¢®«®¢®£® ¢¥ªâ®à  (��) q0 = k0 + k0"n¯à¥«®¬«¥®© ¢®«ë ¢ ªà¨áâ ««¥ ¯® áà ¢¥¨î á ��k0 ¯ ¤ îé¥© ¢®«ë ¢ ¢ ªãã¬¥. � á«ãç ¥ â®«áâ®-£® ªà¨áâ ««  ¢ë¡®à ª®à¥© ®¯à¥¤¥«ï¥âáï ãá«®¢¨¥¬Im(") > 0 . �¤ ª®, ª ª ¯®ª § ® ¢ [18, 20], ¯à¨ã£« å áª®«ì¦¥¨ï '0; 'h > (1:5{2)'C , £¤¥ 'h |ã£®« ¢ëå®¤  ¤¨äà £¨à®¢ ®© ¢®«ë ¢ ¢ ªãã¬ ¯®®â®è¥¨î ª ¯®¢¥àå®áâ¨,   'C = j�0j1=2 | ªà¨-â¨ç¥áª¨© ã£®« ¯®«®£® ¢¥è¥£® ®âà ¦¥¨ï, ¬®¦®¨á¯®«ì§®¢ âì à¥§ã«ìâ âë ¯à¨¡«¨¦¥®© ¤¨ ¬¨ç¥-áª®© â¥®à¨¨ [1]. �®à¬ «ì® íâ® ¯®§¢®«ï¥â á¢¥á-â¨ ¤¨á¯¥àá¨®®¥ ãà ¢¥¨¥ ª ª¢ ¤à â®¬ã,   áä¨§¨ç¥áª®© â®çª¨ §à¥¨ï ®§ ç ¥â, çâ® ¯à¨ ã£« å'0; 'h > (1:5{2)'C  ¬¯«¨âã¤  �� ¢®«ë ¬ «  ¨¬®¦® ¯à¥¥¡à¥çì ¢«¨ï¨¥¬ ï¢«¥¨ï ��   ¯à®æ¥áá��. � â® ¦¥ ¢à¥¬ï ®¡à â®¥ ãâ¢¥à¦¤¥¨¥ ¥¢¥à®.



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2003. ò5 41� ¤ ®© à ¡®â¥ à áá¬®âà¨¬ ¯à¨¡«¨¦¥ãî â¥®à¨î¤¨äà ªæ¨¨.� ª ¯®ª § ® ¢ à ¡®â å [6, 8, 9], à §«¨ç¨¥ â £¥-æ¨ «ìëå (¢¤®«ì ¯®¢¥àå®áâ¨, ¨¤¥ªá t) ª®¬¯®¥â¢¥ªâ®à®¢ ®¡à â®© à¥è¥âª¨ ¢ ¯«¥ª¥ ¨ ¢ ¯®¤«®¦ª¥¯à¨¢®¤¨â ª â®¬ã, çâ® ¢®«®¢ë¥ ¯®«ï ¢ ¯«¥ª¥ Ef (r)¨ ¯®¤«®¦ª¥ Ecr(r) á®áâ®ïâ ¨§ ¡¥áª®¥ç®£®  ¡®à ¯«®áª¨å ¢®«:Ef (r) = 1Xm=0 2Xj=1 �A(m)0j expnia(m)0j ro++A(m)hj expnia(m)hj ro� ;Ecr(r) = 1Xm=0�D(m)0 expniq(m)0 ro++D(m)h expniq(m)h ro� ;£¤¥ A(m)0j , A(m)hj , D(m)0 , D(m)h |  ¬¯«¨âã¤ë ¯à®å®¤ï-é¨å ¨ ¤¨äà £¨à®¢ ëå ¢®« ¢ ¯«¥ª¥ ¨ ¯®¤«®¦ª¥á®®â¢¥âáâ¢¥®,   �� ¯à®å®¤ïé¨å ¨ ¤¨äà £¨à®¢ -ëå ¢®« ¢ ¯«¥ª¥ ¨ ¯®¤«®¦ª¥ ¨¬¥îâ ¢¨¤ (£¤¥�h= h�h1 ):a(m)0j = [k0 +m�h] + k0"(m)fj n; a(m)hj = a(m)0j + h1(m> 0);q(m)0 = [k0 +m�h] + k0"(m)cr n; q(m)h = q(m)0 +h:� ª á«¥¤ã¥â ¨§ ®á®¢®© á¨áâ¥¬ë ¤¨ ¬¨ç¥áª¨åãà ¢¥¨©, ¢¥«¨ç¨ë  ªª®¬®¤ æ¨¨ ¯®¤«®¦ª¨ "(m)cr®¯à¥¤¥«ïîâáï ãà ¢¥¨¥¬(2"(m)cr (m)0 +�1 ��0)(2"(m)cr (m)h0 +�2 ����0)��C2�h��h = 0; (1)£¤¥ C = 1 ¨«¨ cos 2#B ¤«ï � - ¨ � -á®áâ®ï¨©¯®«ïà¨§ æ¨¨ ¨§«ãç¥¨ï; ¯ à ¬¥âà � = 2�# sin 2#Bå à ªâ¥à¨§ã¥â ®âª«®¥¨¥ �#= #�#B ã£«  ¤¨äà ª-æ¨¨ ¯® ®â®è¥¨î ª ã£«ã �àí££  #B , ®¯à¥¤¥«ï¥¬®¬ãá®®â®è¥¨¥¬ h = 2k0 sin#B , ¨ ¢¢¥¤¥ë ®¡®§ ç¥-¨ï:0 = sin'0; h0 = 0 � B ;  B = 2 sin sin#B ;(m)0 = 0+m; (m)h0 = h0+m; m =m(�h;n)=k0;�1 =m[2(k0;�h)+m�h2]=k20 ; �2 = 2m(�h;h)=k20 :�«ï  å®¦¤¥¨ï ¢¥«¨ç¨ë  ªª®¬®¤ æ¨¨ "f ªà¨á-â ««¨ç¥áª®© ¯«¥ª¨ ¢ ãà ¢¥¨¨ (1) ã¦® á¤¥« âìá«¥¤ãîé¨¥ § ¬¥ë:�g! �g1; �! �1 = 2(�#+�#f ) sin 2#B ;h0! h01 = 0 �  B1; �2!�2 = 2m(�h;h1)=k20 ;£¤¥ �#f = [sin('0 �  )� + � sin#B ]= cos #B | á¬¥-é¥¨¥ ¬ ªá¨¬ã¬  ªà¨¢®© ¤¨äà ªæ¨®®£® ®âà ¦¥-¨ï (���) ¯«¥ª¨ ®â ¬ ªá¨¬ã¬  ��� ¯®¤«®¦ª¨,� =  1 � , � =�a=a0 ,    B1 = 2 sin 1 sin#B1 .

�§ ®á®¢®© á¨áâ¥¬ë ¤¨ ¬¨ç¥áª¨å ãà ¢¥¨©á«¥¤ã¥â á¢ï§ì ¬¥¦¤ã  ¬¯«¨âã¤ ¬¨ ¤¨äà £¨à®¢ ëå¨ ¯à®å®¤ïé¨å ¢®« ¢ ¯«¥ª¥ ¨ ¯®¤«®¦ª¥ ¯à¨ «î-¡®¬ m : A(m)hj = r(m)hj A(m)0j , D(m)h = r(m)hcr D(m)0 , £¤¥r(m)hcr = (2"(m)cr 1 +�1� �0)=C��h;r(m)hj = (2"(m)fj 1 +�1 ��01)=C��h1:� ª ª ª â £¥æ¨ «ìë¥ á®áâ ¢«ïîé¨¥ �� ¢®«,¢®§¨ªè¨å ¢ ¯«¥ª¥, ¥ ¨§¬¥ïîâáï ¯à¨ ¯¥à¥å®¤¥ç¥à¥§ £à ¨æã ¢ ªãã¬{¯«¥ª , ª ¦¤®¬ã § ç¥¨î�� a(m)hj á®®â¢¥âáâ¢ã¥â á¢®ï ¤¨äà £¨à®¢  ï ¢®« ¢ ¢ ªãã¬¥ á  ¬¯«¨âã¤®© E(m)h , �� k(m)h ( jk(m)h j= k0)¨ ã£«®¬ ¢ëå®¤  sin'(m)h = (k20 � a(m)2hjt )1=2=k0 ,   ¯®«¥ ¤ ¯®¢¥àå®áâìî ¡¨ªà¨áâ ««  â ª¦¥ á®áâ®¨â ¨§¡¥áª®¥ç®£®  ¡®à  ¯«®áª¨å ¢®«:Evac(r) =E0 exp fik0rg+ 1Xm=0E(m)h expnik(m)h ro :�§ ãá«®¢¨© ¥¯à¥àë¢®áâ¨ â £¥æ¨ «ìëå ª®¬-¯®¥â í«¥ªâà¨ç¥áª¨å ¯®«¥©   £à ¨æ å ªà¨áâ ««¨-ç¥áª®© ¯«¥ª¨E(m)0 =A(m)01 +A(m)02 ; E(m)h =A(m)h1 +A(m)h2 (m> 0);A(m)01 g(m)f1 +A(m)02 g(m)f2 =D(m)0 g(m)cr ;[A(m)h1 g(m)f1 +A(m)h2 g(m)f2 ]�f =D(m�1)h g(m�1)cr �cr;¤«ï  ¬¯«¨âã¤ëå ª®íää¨æ¨¥â®¢ �� R(m)h == E(m)h =E0 ¨  ¬¯«¨âã¤ ¯à®å®¤ïé¨å ¢®« ¢ ¯«¥ª¥¨ ¯®¤«®¦ª¥ ¯®«ãç¨¬A(0)01 =E0=(1 +Q0); A(m)01 = T (m)D(m�1)0 g(m�1)cr ;R(0)h = r(0)h1 (1� gf )=(1 +Q0);R(m)h =A(m)01 (r(m)h1 � r(m)h2 )=E0;D(0)0 = g(0)f1 (1� rf )=g(0)cr (1 +Q0);D(m)0 =A(m)01 (g(m)f1 � g(m)f2 )=g(m)cr ;£¤¥ E(0)0 = E0 , E(m>0)0 = 0 , D(m=0)h = 0 ¨ ¢¢¥-¤¥ë ®¡®§ ç¥¨ï g(m)fj = expfia(m)0jz dg , g(m)cr == expfiq(m)0z dg , �f = expfih1zdg , �cr = expfihzdg ,T (m) = r(m)hcr (�cr=�f )=(r(m)h1 g(m)f1 +Qmr(m)h2 g(m)f2 ) , g(m)f == g(m)f1 =g(m)f2 , rf = r(0)h1 =r(0)h2 ,   ª®íää¨æ¨¥âë Qmá¢ï§ë¢ îâ  ¬¯«¨âã¤ë ¯à®å®¤ïé¨å ¢®« ¢ ¯«¥ª¥A(m)02 =QmA(m)01 :Q0 =�g(0)f rf ; Qm =�1: (2)� ª ¯®ª § ® ¢ [21], R(0)h ®¯¨áë¢ ¥â �� ®â ªà¨á-â ««  ª®¥ç®© â®«é¨ë d ,   ¢¤ «¨ ®â â®ç®£® ãá«®-¢¨ï �àí££  ¯«¥ª¨ #B1  ¬¯«¨âã¤ë© ª®íää¨æ¨¥â�� R(1)h ®¯¨áë¢ ¥â �� ®â ¯®¤«®¦ª¨ á  «®¦¥ë¬¨



42 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2003. ò5®áæ¨««ïæ¨ï¬¨, ¢ë§¢ ë¬¨ ¨â¥àä¥à¥æ¨¥© ¢®« ¢¯«¥ª¥.�¥à¥©¤¥¬ ª   «¨§ã ��. � ª ª ª ¢ ªà¨áâ ««¨-ç¥áª®© ¯«¥ª¥ áãé¥áâ¢ã¥â ¤¢¥ ¯à®å®¤ïé¨¥ ¢®«ëA(m)0j á ®¤¨ ª®¢ë¬¨ â £¥æ¨ «ìë¬¨ ª®¬¯®¥â -¬¨ ��, â® ¢ ¯«¥ª¥ ¢®§¡ã¦¤ îâáï â ª¦¥ ¨ ¤¢¥ ��¢®«ë á  ¬¯«¨âã¤ ¬¨ B(m)0j ¨ �� b(m)0j . �à¨ íâ®¬¥áâ¥áâ¢¥® ¯à¥¤¯®«®¦¨âì, çâ® B(m)02 =QmB(m)01 , £¤¥ª®íää¨æ¨¥âë Qm ®¯à¥¤¥«ïîâáï ¯à¥¤¢ à¨â¥«ì® á¯®¬®éìî (2). � ª¨¬ ®¡à §®¬, á ãç¥â®¬ �� ¢®«®¢ë¥¯®«ï ¢ ¯«¥ª¥ ¨  ¤ ¯®¢¥àå®áâìî ¡¨ªà¨áâ «« ¯à¨¬ãâ ¢¨¤:Ef (r) = 1Xm=0 2Xj=1 �A(m)0j expnia(m)0j ro++B(m)0j expnib(m)0j ro+A(m)hj expnia(m)hj ro� ;Evac(r) =E0 exp fik0rg++ 1Xm=0�E(m)h expnik(m)h ro+E(m)S expnik(m)S ro� ;£¤¥ E(m)S , k(m)S |  ¬¯«¨âã¤ë ¨ �� §¥àª «ì®®âà ¦¥®© ®â ¯®¢¥àå®áâ¨ ¡¨ªà¨áâ ««  ¢®«ë,jk(m)S j= k0 , b(m)0jz =�a(m)0jz .�§ ãá«®¢¨© ¥¯à¥àë¢®áâ¨ â £¥æ¨ «ìëå ª®¬-¯®¥â í«¥ªâà¨ç¥áª®£® ¨ ¬ £¨â®£® ¯®«¥©   ¢¥àå-¥© ¨ ¨¦¥© £à ¨æ å ¯«¥ª¨ ¤«ï  ¬¯«¨âã¤ëåª®íää¨æ¨¥â®¢ �� R(m)S =E(m)S =E0 ¯®«ãç¨¬R(0)S = r0 + s0g(0)2f11 + r0s0g(0)2f1 ;R(m)S = s(m)1 +Qms(m)2(m)S �1� smg(m)2f1 � A(m)01E0 ;£¤¥ r0 = �0 � s(0)1 �+Q0 �0 � s(0)2 ��0 + s(0)1 �+Q0 �0 + s(0)2 � ;sm = �s(m)1 � �(m)0 �+Qm �s(m)2 ��(m)0 � g(m)�1f�s(m)1 +�(m)0 �+Qm �s(m)2 +�(m)0 � g(m)f ;  s(m)j = a(m)0jz =k0 , �(m)0 = q(m)0z =k0 , (m)S =�k(m)Sz =k0 .�à¨ ¡®«ìè¨å ã£« å áª®«ì¦¥¨ï r0; s0 � 1 ¨R(0)S � r0 + s0g(0)2f1 , £¤¥ r0 , s0 ¯à¥¤áâ ¢¨¬ë ¢ ¢¨¤¥:r0 =�(�01=420)(1�R(0)h Cb1=21 j�h1j=�01);s0 =�[(�0 � �01)=420 ][1 + r(0)hcrCb1=2j�hj=(�0 ��01)]:(3)�¥à¢ë¥ á« £ ¥¬ë¥ ¢ r0 ¨ s0 (3) ®¯¨áë¢ îâ¯®¢¥¤¥¨¥ ªà¨¢®© �� ¢¤ «¨ ®â ãá«®¢¨© ¤¨äà ªæ¨¨,  ¢â®àë¥ á« £ ¥¬ë¥ | ¤¨á¯¥àá¨®ë© ¢¨¤ [18{20]

¨ â®«é¨ë¥ ®áæ¨««ïæ¨¨   ã£«®¢®© § ¢¨á¨¬®áâ¨�� ®â ªà¨áâ ««¨ç¥áª®© ¯«¥ª¨ ¨ ¯®¤«®¦ª¨ á®®â¢¥â-áâ¢¥®.�«ï  ¬¯«¨âã¤ëå ª®íää¨æ¨¥â®¢ �� R(m)S ¨�� R(m)h (m > 1) ¢ë¯®«ïîâáï á®®â®è¥¨ïR(m+1)S =R(m)S � R(m+1)h =R(m)h � R(0)h r(m)hcr , çâ® ¯®§¢®-«ï¥â ãç¨âë¢ âì ª®¥ç®¥ ç¨á«® ¢®« ¯à¨ ¯®áâà®¥¨¨¢®«®¢ëå ¯®«¥© ¢ ¯«¥ª¥, ¯®¤«®¦ª¥ ¨  ¤ ¯®¢¥àå-®áâìî ¡¨ªà¨áâ ««  ¨ ¯à¨¢®¤¨â ª ª®¥ç®© á¨áâ¥¬¥£à ¨çëå ãá«®¢¨©. � ª,  ¯à¨¬¥à, ¤«ï ¡¨ªà¨áâ «« á ¯ à ¬¥âà ¬¨, á®®â¢¥âáâ¢ãîé¨¬¨ à¨á. 1, 2, ¯à¨¯®áâà®¥¨¨ ¢®«®¢ëå ¯®«¥© ¤®áâ â®ç® ãç¥áâì «¨èì10 ¢®«.�  à¨á. 1, 2 ¯®ª § ë ã£«®¢ë¥ § ¢¨á¨¬®áâ¨ ��PS = Pm jR(m)S j2 ¨ �� Ph = Pm (sin'(m)h =0)jR(m)h j2
���������	
�����������������¨á. 1. � ¢¨á¨¬®áâì ªà¨¢ëå �� ®â ¤¥ä®à¬ æ¨¨ ( ) ¨ â®«-é¨ë (¡) ªà¨áâ ««¨ç¥áª®© ¯«¥ª¨:   | ¤¥ä®à¬ æ¨ï ¯«¥ª¨�� � 10�4 : (1) ¨¤¥ «ìë© ªà¨áâ ««, (2) � = 2 , (3) � = 4 ,(4) � = 6 , â®«é¨  ¯«¥ª¨ d = 2:715 ¬, '0 = 400 ; ¡ |â®«é¨  d(¬): (1) ¨¤¥ «ìë© ªà¨áâ ««, (2) d = 0:543 ,(2) d= 1:086 , (3) d= 1:629 , (4) d= 2:172 , (5) d= 2:715 ,¤¥ä®à¬ æ¨ï � =�4 � 10�4 , '0 = 600 . �§«ãç¥¨¥ CuK� ,¯«¥ª  Si/Si(220),  = 3� , � = 0 , ä ªâ®à  ¬®àä¨§ æ¨¨Fam = 1 (�h1 = Fam�h )



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2003. ò5 43
���������	
�����������������¨á. 2. � ¢¨á¨¬®áâì ��� ®â ¤¥ä®à¬ æ¨¨ ( ) ¨ â®«é¨ë (¡)ªà¨áâ ««¨ç¥áª®© ¯«¥ª¨. �¡®§ ç¥¨ï á¬.   à¨á. 1®â ¡¨ªà¨áâ ««  á à §«¨çë¬¨ ¤¥ä®à¬ æ¨ï¬¨ ( ) ¨â®«é¨ ¬¨ (¡) ªà¨áâ ««¨ç¥áª®© ¯«¥ª¨. � á«ãç ¥â®ª¨å ¯«¥®ª ��� ¯à ªâ¨ç¥áª¨ ¥ ®â«¨ç îâáï ®â��� ®â ¯®¤«®¦ª¨. � â® ¦¥ ¢à¥¬ï ¤ ¦¥ ¥§ ç¨-â¥«ì®¥ ¨§¬¥¥¨¥ â®«é¨ë â®ª®© ¯«¥ª¨ ¨/¨«¨ ¥¥¤¥ä®à¬ æ¨¨ ¯à¨¢®¤¨â ª § ç¨â¥«ì®¬ã ¨§¬¥¥¨îä®à¬ë ªà¨¢ëå �� ¢ ®¡« áâ¨ ��� ®â ¯®¤«®¦ª¨. �à¨íâ®¬ ¢ ®¡« áâ¨ ¯¨ª  �� ®â ¯«¥ª¨ áª®«ì-¨¡ã¤ì§ ¬¥â®¥ ¨§¬¥¥¨¥ ªà¨¢ëå PS ¨ ®á®¡¥® Ph ¯à®-¨áå®¤¨â «¨èì ¤«ï â®«áâëå ¯«¥®ª á d> 10 ¬.� ª¨¬ ®¡à §®¬, ¢  áâ®ïé¥© à ¡®â¥ ¯®ª § ®,çâ® ¬¥â®¤ �� à¥â£¥®¢áª¨å «ãç¥© ¢ ãá«®¢¨ïåáª®«ì§ïé¥© ¡àí££®¢áª®© ¤¨äà ªæ¨¨ ®¡« ¤ ¥â ¢ëá®-ª®© çã¢áâ¢¨â¥«ì®áâìî ¨ ¬®¦¥â ¡ëâì ¨á¯®«ì§®¢ ¤«ï ¨áá«¥¤®¢ ¨ï â®ç ©è¨å (¥¤¨¨æë  ®¬¥âà®¢)
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