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�����������������������������������®¬ 113, ò 2®ï¡àì, 1997
�.�. �®§«®¢∗�Ǳ���� Ǳ��������� ������������Ǳ���� � ��������� ��������Ǳ�� ������������ ���Ǳ������� ���� ��Ǳ������������ ��������Ǳà¥¤«®¦¥ ¬¥â®¤ ¢ëç¨á«¥¨ï á¯¥ªâà  ¯®£«®é¥¨ï ¤«¨®©, ®¤®¬¥à®©, § ¬ªãÄâ®© ¢ ª®«ìæ® æ¥¯®çª¨ á íªá¨â®®¬�à¥ª¥«ï ¯à¨ ¤¨ £® «ì®¬¡¥á¯®àï¤ª¥ ¢ ¢¨¤¥ £¨¯¥àÄ¡®«¨ç¥áª¨å ®á®¡¥®áâ¥©  â®¬®£® à áé¥¯«¥¨ï ª ª äãªæ¨¨ ¯®«®¦¥¨ï  â®¬ . Ǳ®Äª § ®, çâ®  «¨ç¨¥ â ª¨å ¤¥ä¥ªâ®¢ ¯à¨¢®¤¨â ª ¯®ï¢«¥¨î ªàë«  ¢ íªá¨â®®© §®¥¡¥§¤¥ä¥ªâ®© æ¥¯®çª¨, ä®à¬  ª®â®à®£® ¥ § ¢¨á¨â ®â ç¨á«  ¨ ¢§ ¨¬®£® à á¯®«®¦¥Ä¨ï ¤¥ä¥ªâ®¢,   ¢¥«¨ç¨  ¯à®¯®àæ¨® «ì  áã¬¬¥  ¬¯«¨âã¤ ¤¥ä¥ªâ®¢. Ǳà¥¤«®¦¥ë©¬¥â®¤ ¨á¯®«ì§ã¥â â®«ìª® ª®â¨ã «ì®¥ ¯à¨¡«¨¦¥¨¥.1. ���������á¯¥å¨ â¥®à¨¨ âà á«ïæ¨®®-á¨¬¬¥âà¨çëå á¨áâ¥¬ ¢ § ç¨â¥«ì®© áâ¥¯¥¨ á¢ï§ Äë á ¢®§¬®¦®áâìî ¨á¯®«ì§®¢ ¨ï  ¯¯ à â  äãªæ¨© �«®å . Ǳ¥à¥å®¤ ª ¯à¥¤áâ ¢«¥Ä¨î �«®å  ¯®§¢®«ï¥â áà §ã á¨«ì® ã¯à®áâ¨âì,   ¨®£¤  ¨ à¥è¨âì á ¬ë¥ à §®®¡à §Äë¥ § ¤ ç¨ä¨§¨ª¨ âà á«ïæ¨®®-á¨¬¬¥âà¨çëå á¨áâ¥¬. �â¥®à¨¨ á¨áâ¥¬, ¥ ¨¬¥îé¨åâà á«ïæ¨®®© á¨¬¬¥âà¨¨, ®âáãâáâ¢ã¥â â ª®© ã¨¢¥àá «ìë© ¯®¤å®¤, çâ® ®¡ãá«®¢«¨Ä¢ ¥â § ç¨â¥«ìë¥¬ â¥¬ â¨ç¥áª¨¥ âàã¤®áâ¨ ¯à¨   «¨§¥ ¤ ¦¥ ¯à®áâ¥©è¨å á¨áâ¥¬ ¯®Ä¤®¡®£® â¨¯ . �¤®© ¨§ â ª¨å á¨áâ¥¬ ï¢«ï¥âáï ¬®¤¥«ì á ¢®§¡ã¦¤¥¨ï¬¨ â¨¯  íªá¨â®Ä®¢ �à¥ª¥«ï { á®¢®ªã¯®áâì ¤¢ãåãà®¢¥¢ëå  â®¬®¢, á¢ï§ ëå ¢§ ¨¬®¤¥©áâ¢¨¥¬, á¯®Äá®¡ë¬ ¯¥à¥®á¨âì ¢®§¡ã¦¤¥¨¥ á ®¤®£®  â®¬    ¤àã£®©. Ǳà¨ç¥¬ ®¡ëç® à áá¬ âÄà¨¢ ¥âáï â®«ìª® ®¤®íªá¨â® ï ç áâì í¥à£¥â¨ç¥áª®£® á¯¥ªâà , á®®â¢¥âáâ¢ãîé ï  Ä«¨ç¨î â®«ìª® ®¤®£® ¢®§¡ã¦¤¥®£®  â®¬ . �á«¨  â®¬ë à á¯®«®¦¥ë á¨¬¬¥âà¨ç®,® ¨¬¥îâ à §«¨ç®¥ à áé¥¯«¥¨¥ ãà®¢¥©, â® â ªãî á¨áâ¥¬ã  §ë¢ îâ ¤¨ £® «ì®à §ã¯®àï¤®ç¥®©. �¢¥ § ¤ ç¨ â ª®£® â¨¯  { § ¤ ç  � ©á®  [1] ¨ § ¤ ç  �«®©¤  [2] {ï¢«ïîâáï çãâì «¨ ¥ ¥¤¨áâ¢¥ë¬¨, ¤®¯ãáª îé¨¬¨ â®ç®¥ à¥è¥¨¥. �«ï â ª¨å á¨áÄâ¥¬ à §à ¡ âë¢ «¨áì â ª¦¥ ¯à¨¡«¨¦¥ë¥ ¬¥â®¤ë à áç¥â  (â¨¯  ¬¥â®¤  ª®£¥à¥â®£®¯®â¥æ¨ «  [3]). � áâ® ªà¨â¥à¨¥¬ ª ç¥áâ¢  â ª¨å ¬¥â®¤®¢ ï¢«ï¥âáï áà ¢¥¨¥ á ¬ è¨Äë¬ íªá¯¥à¨¬¥â®¬, ¯à¨ç¥¬ ®¡ëç® ¥ïá®, ¯®ç¥¬ã ¯à¨¡«¨¦¥ë© à áç¥â á®£« áã¥âáï(¥á«¨ á®£« áã¥âáï) á ç¨á«¥ë¬. Ǳ®íâ®¬ã á â®çª¨ §à¥¨ï  ¢â®à  ¯à¥¤áâ ¢«ïîâ ¨â¥à¥á¤ ¦¥ ®â¢«¥ç¥ë¥ ¬®¤¥«¨ âà á«ïæ¨®®-¥á¨¬¬¥âà¨çëå á¨áâ¥¬, ¤«ï ª®â®àëå ¬®¦®

∗��� ��� ¨¬. �.�. � ¢¨«®¢ , � ªâ-Ǳ¥â¥à¡ãà£, �®áá¨ï331



332 �.�. ������¯à¥¤«®¦¨âì ¤®áâ â®ç® ã¡¥¤¨â¥«ì® á ¬ â¥¬ â¨ç¥áª®© â®çª¨ §à¥¨ï áå¥¬ã à¥è¥¨ï. � áâ®ïé¥© áâ âì¥ ¤¥« ¥âáï â ª ï ¯®¯ëâª .� áá¬ âà¨¢ ¥âáï § ¤ ç  ®¡ íªá¨â®¥ �à¥ª¥«ï ¢ ¡¥áª®¥ç® ¤«¨®©, § ¬ªãâ®© ¢ª®«ìæ® æ¥¯®çª¥ ¤¢ãåãà®¢¥¢ëå  â®¬®¢, ¯à¨ç¥¬ ¬¥¦ â®¬®¥ ¢§ ¨¬®¤¥©áâ¢¨¥ ¨ í¥à£¨ï â®¬®£® à áé¥¯«¥¨ï ª ª äãªæ¨ï ª®®à¤¨ âë  â®¬  ¨¬¥îâ á®®â¢¥âáâ¢¥® ¢¨¤w(z) = V exp(

−

∣

∣

∣

zR ∣

∣

∣

) ; (1)�(z) = N
∑r ar(z −Rr) ; ar > 0; (2)â.¥. ¢¢¥¤¥ ¤¨ £® «ìë© ¡¥á¯®àï¤®ª ¢ ¢¨¤¥ ¯à®¨§¢®«ì®£® ç¨á«  N ¯à®¨§¢®«ì® à áÄ¯®«®¦¥ëå ¢ â®çª åRr £¨¯¥à¡®«¨ç¥áª¨å ®á®¡¥®áâ¥© (¨¦¥ £¨¯¥à¡®«¨ç¥áª¨¥ ¤¥ä¥ªÄâë) á ¯®«®¦¨â¥«ìë¬¨ (§ ª®¯®áâ®ïë¬¨)  ¬¯«¨âã¤ ¬¨ ar. � ¤ ®© à ¡®â¥ ¯à¥¤« Ä£ ¥âáï ¬¥â®¤ ¢ëç¨á«¥¨ï á¯¥ªâà  ¯®£«®é¥¨ï â ª®© æ¥¯®çª¨ ¯à¨ ã«¥¢®© â¥¬¯¥à âãÄà¥. �§¢¥áâ®, çâ® á¯¥ªâà ¯®£«®é¥¨ï ¡¥§¤¥ä¥ªâ®© æ¥¯®çª¨ ¯à¥¤áâ ¢«ï¥â á®¡®© á¨£Ä«¥â, ¯®íâ®¬ã ¨§¬¥¥¨ï á¯¥ªâà , á¢ï§ ë¥ á ¤¥ä¥ªâ ¬¨, ¡®«¥¥ § ¬¥âë, ç¥¬ ¨§¬¥¥¨ï¯«®â®áâ¨ á®áâ®ï¨©. � à ¡®â¥ ¯®ª § ®, çâ®  «¨ç¨¥ £¨¯¥à¡®«¨ç¥áª¨å ¤¥ä¥ªâ®¢ ¯à¨Ä¢®¤¨â ª ¯®ï¢«¥¨î ªàë«  ¢ íªá¨â®®© §®¥ ¡¥§¤¥ä¥ªâ®© æ¥¯®çª¨, ¯à¨ç¥¬ ¥£® ä®à¬ ¥ § ¢¨á¨â ®â ç¨á«  ¨ ¢§ ¨¬®£® à á¯®«®¦¥¨ï ¤¥ä¥ªâ®¢,   ¢¥«¨ç¨  ¯à®¯®àæ¨® «ì áã¬¬¥  ¬¯«¨âã¤ ¤¥ä¥ªâ®¢∑Nr ar. �â®â à¥§ã«ìâ â ¯à¥¤áâ ¢«ï¥âáï ¥áª®«ìª® ¥®¦¨¤ Äë¬. Ǳà¨ à áç¥â¥ ¨á¯®«ì§ã¥âáï ¬¥â®¤, ¯à¥¤«®¦¥ë© ¢ [4], ¨á¯®«ì§ãîé¨© â®«ìª® ®¤®¯à¨¡«¨¦¥¨¥ { ª®â¨ã «ì®¥ (â.¥. § ¬¥ã à¥è¥â®çëå áã¬¬ ¨â¥£à « ¬¨). �ää¥ªâ¨¢Ä®áâì â ª®£® ¯®¤å®¤  ®¡®á®¢   ¢ [4].2. ������������¨¦¥¤«ï ¢ëç¨á«¥¨ï á¯¥ªâà  ¯®£«®é¥¨ï æ¥¯®çª¨, ®¯¨á ®© ¢® ¢¢¥¤¥¨¨, ¬ë¡ã¤¥¬¯®«ì§®¢ âìáï ¬¥â®¤®¬, ¯à¥¤«®¦¥ë¬ ¢ [4]. Ǳà¨¢¥¤¥¬ §¤¥áì ¯®«ãç¥ë¥ â ¬ à¥§ã«ìâ Äâë. �á«¨ ª ¦¤ãî «¨¨î á¯¥ªâà  áç¨â âì «®à¥æ¥¢®© á è¨à¨®© Æ, â® á¯¥ªâà ¯®£«®Äé¥¨ï A(
) æ¥¯®çª¨ á ¯ à ¬¥âà ¬¨ â¨¯  (1), (2) ¨ ª®®à¤¨ â ¬¨ ª®æ®¢ L ¨ −L ¬®¦®à ááç¨â âì ¯® ä®à¬ã«¥ A(
) = −

1� Im ∫ L
−L �	(z) dzE − �(z) ; (3)£¤¥ 	(z) ®¯à¥¤¥«ï¥âáï ¨§ ãà ¢¥¨ïd2	dz2 +( 1R)2( WE − �(z) − 1)	 = −

( 1R)2 : (4)�¤¥áì R { à ¤¨ãá ¢§ ¨¬®¤¥©áâ¢¨ï (1), W = 2�V R { è¨à¨  íªá¨â®®© §®ë ¡¥§¤¥Ää¥ªâ®© æ¥¯®çª¨, � { ¯«®â®áâì  â®¬®¢ ¢ æ¥¯®çª¥, �(z) { à¥«ì¥ä  â®¬®£® à áé¥¯«¥¨ï,
 { í¥à£¨ï ª¢ â  ¯ ¤ îé¥£® á¢¥â , E = 
 + iÆ, Æ > 0. �«ï § ¬ªãâ®© ¢ ª®«ìæ®æ¥¯®çª¨, ª®â®àãî ¬ë à áá¬ âà¨¢ ¥¬, äãªæ¨ï 	(z) ¤®«¦  ã¤®¢«¥â¢®àïâì ãá«®¢¨ï¬æ¨ª«¨ç®áâ¨ 	(L) = 	(−L); (5)d	(L)=dz = d	(−L)=dz: (6)



�Ǳ���� Ǳ��������� ���������� ��Ǳ���� 333�â¥£à¨àãï ãà ¢¥¨¥ (4) ¯® z ®â−L ¤®L ¨ ¯à¨¨¬ ï ¢® ¢¨¬ ¨¥ (5)¨ (6), ¬ë ã¡¥¤¨¬áï¢ â®¬, çâ® ¨â¥£à « ¢ (3) ¬®¦¥â ¡ëâì ¢ëà ¦¥ á«¥¤ãîé¨¬ ®¡à §®¬:2V R ∫ L
−L �	(z) dzE − �(z) = ∫ L

−L(	(z)− 1) dz: (7)� ª¨¬ ®¡à §®¬, § ¤ ç  á¢®¤¨âáï ª ¢ëç¨á«¥¨î ¨â¥£à «  ∫ L
−L	(z) dz. �¤¥ï § ª«îÄç ¥âáï ¢ â®¬, çâ®¡ë ¢ëç¨á«ïâì íâ®â ¨â¥£à « ¥ ¯® ¢¥é¥áâ¢¥®© ®á¨,   ¯® ¯®«ãªàã£ãà ¤¨ãá  L ¢ ¢¥àå¥© ¯®«ã¯«®áª®áâ¨ ª®¬¯«¥ªá®£® ¯¥à¥¬¥®£® z. �â® ¬®¦® á¤¥« âì ¢â®¬ á«ãç ¥, ¥á«¨ 	(z) ¥ ¨¬¥¥â ®á®¡¥®áâ¥© ¢ ¢¥àå¥© ¯®«ã¯«®áª®áâ¨ (¯®«îá®¢, â®ç¥ª¢¥â¢«¥¨ï), §  ç¥¬ ¥®¡å®¤¨¬® ¯à®á«¥¤¨âì. � «¥¥, ¥á«¨ �(z) ã¡ë¢ ¥â   ãª § ®¬ ¯®Ä«ãªàã£¥, â® ãà ¢¥¨¥ (4) ¬®¦¥â ¡ëâì à¥è¥®   ¯®«ãªàã£¥ ¯® â¥®à¨¨ ¢®§¬ãé¥¨© â¥¬¡®«¥¥ â®ç®, ç¥¬ ¡®«ìè¥à ¤¨ãá ¯®«ãªàã£  (¤«¨  æ¥¯®çª¨), ¨ ¯à¨L→ ∞ ®è¨¡ª ¡ã¤¥âáâà¥¬¨âìáï ª ã«î. �§¢¥áâ® [5], çâ® à¥è¥¨¥ ãà ¢¥¨ï (4) ¥ ¡ã¤¥â ¨¬¥âì ®á®¡¥®áÄâ¥© ¢ ¢¥àå¥© ¯®«ã¯«®áª®áâ¨ ª®¬¯«¥ªá®£® z ¢ â®¬ á«ãç ¥, ¥á«¨ äãªæ¨ïW=(E − �(z))â ¬ ®¤®§ ç  ¨ ¥ ¨¬¥¥â ¯®«îá®¢. Ǳ®ª ¦¥¬, çâ® íâ® â ª ¤«ï �(z) ¢¨¤  (2) ¢ á«ãç ¥,ª®£¤  E ¨¬¥¥â ¬ «ãî ¯®«®¦¨â¥«ìãî ¬¨¬ãî ç áâì. �á«¨ E ¢¥é¥áâ¢¥ , â® ãà ¢¥Ä¨¥ E − �(z) = 0 ¨¬¥¥âN ¢¥é¥áâ¢¥ëå ª®à¥© zk(E), k = 1; : : : ; N . �á«¨ E ¯®«ãç ¥â¬ «ãî ¬¨¬ãî ¤®¡ ¢ªã iÆ, Æ > 0, ª®à¨ ¯®«ãç îâ ¯à¨à é¥¨¥Æzk = iÆd�(zk)=dz :� ª ª ª �(z) ¨§ ä®à¬ã«ë (2) { ¬®®â®® ã¡ë¢ îé ï äãªæ¨ï, ¢á¥ ãª § ë¥ ª®à¨á¤¢¨ãâáï ¢ ¨¦îî ¯®«ã¯«®áª®áâì ¨, á«¥¤®¢ â¥«ì®, W=(E − �(z)) ¢  è¥¬ á«ãç ¥¥ ¨¬¥¥â ¯®«îá®¢ ¢ ¢¥àå¥© ¯®«ã¯«®áª®áâ¨. � á«¥¤ãîé¥¬ à §¤¥«¥ ¬ë ¯à®¢¥¤¥¬ à áç¥âá¯¥ªâà  ¯® ®¯¨á ®© ¢ëè¥ áå¥¬¥.3. ������ �Ǳ�����Ǳ¥à¥¯¨è¥¬ (4) ¢ ¢¨¤¥ 	′′ + q2	+�(z)	 = −(1=R)2; (8)£¤¥ q2 ≡ ( 1R)2(WE − 1) ; (9)�(z) ≡ ( 1R)2 W�(z)

[E − �(z)]E : (10)�¤¥áì q { ¢®«®¢®© ¢¥ªâ®à íªá¨â®  á í¥à£¨¥©E ¢ ¡¥§¤¥ä¥ªâ®© æ¥¯®çª¥, äãªæ¨ï�(z)®¯¨áë¢ ¥â ¤¥ä¥ªâë ¨ ã¡ë¢ ¥â   ¯®«ãªàã£¥ à ¤¨ãá  L (¨¦¥ ¡ã¤¥¬  §ë¢ âì ¥£® ¡®«ìÄè¨¬¯®«ãªàã£®¬) ¢ ¢¥àå¥© ¯®«ã¯«®áª®áâ¨ª®¬¯«¥ªá®£® z. � ©¤¥¬à¥è¥¨¥ (8)   ¡®«ìÄè®¬ ¯®«ãªàã£¥ ¢ ¯¥à¢®¬ ¯à¨¡«¨¦¥¨¨ ¯® �(z). �é¥¬ à¥è¥¨¥ (8) ¢ ¢¨¤¥	(z) = 	0(z) + 	1(z) + · · · , £¤¥ ¨¦¨© ¨¤¥ªá ãª §ë¢ ¥â ¯®àï¤®ª ¯®¯à ¢ª¨ ¯® �(z).�â¨ ¯®¯à ¢ª¨ ã¤®¢«¥â¢®àïîâ ãà ¢¥¨ï¬	′′0 + q2	0 = −(1=R)2; (11)	′′1 + q2	1 = −�	0: (12)



334 �.�. �������¥è¥¨¥ ª ¦¤®£® ¨§ íâ¨å ãà ¢¥¨© ¥ ¢ë§ë¢ ¥â § âàã¤¥¨©, ¨ 	(z) ¢ à áá¬ âà¨¢ ¥Ä¬®¬ ¯à¨¡«¨¦¥¨¨ ¨¬¥¥â ¢¨¤	(z) = −

( 1qR)2 +( 1qR)2 ∫ zL �(�)q sin[q(z − �)] d�++ C+(eiqz − ∫ zL �(�)q eiq� sin[q(z − �)] d�)++ C−

(e−iqz
−

∫ zL �(�)q e−iq� sin[q(z − �)] d�): (13)�á¥ ¨â¥£à¨à®¢ ¨ï ¨¤ãâ ®â ¯à ¢®£® ª®æ æ¥¯®çª¨ ¯® ¡®«ìè®¬ã¯®«ãªàã£ã, ¨, â.ª. �(z)â ¬ ¬ «® (¯à¨ L → ∞), ¬ë ®¦¨¤ ¥¬, çâ® à¥è¥¨¥ (13)   ¡®«ìè®¬ ¯®«ãªàã£¥ ¯à ªâ¨Äç¥áª¨ á®¢¯ ¤ ¥â á â®çë¬. �«ï ®¯à¥¤¥«¥¨ï ª®áâ â C+, C− ¨á¯®«ì§ã¥¬ ¯®«ãç¥®¥à¥è¥¨¥ (13) ¨ ãá«®¢¨ï (5), (6), çâ® ¢®§¬®¦®, â.ª. â®çª¨ ±L «¥¦ â   ¡®«ìè®¬ ¯®«ãÄªàã£¥, £¤¥ ¯®«ãç¥®¥ à¥è¥¨¥ á¯à ¢¥¤«¨¢®. � à¥§ã«ìâ â¥ ¨¬¥¥¬ á«¥¤ãîéãî á¨áâ¥¬ããà ¢¥¨© ¤«ï C+ ¨ C−:C+{Ic(q; q)− 2q sin(qL)}+ C−

{Ic(−q; q)− 2q sin(qL)} = Ic(0; q)=(Rq)2; (14)C+{iIs(q; q)− 2q sin(qL)}+ C−

{iIs(−q; q) + 2q sin(qL)} = iIs(0; q)=(Rq)2; (15)£¤¥ Ic(�; �) ≡ ∫

−LL �(�)ei�� cos[�(L+ �)] d�; (16)Is(�; �) ≡ −

∫

−LL �(�)ei�� sin[�(L+ �)] d�: (17)� ¯®¬¨¬, çâ® ¢á¥ ¨â¥£à¨à®¢ ¨ï ¢¥¤ãâáï ¯® ¡®«ìè®¬ã ¯®«ãªàã£ã.�ã¤¥¬ áç¨â âì q ¢¥é¥áâ¢¥ë¬ ¨ ¯®«®¦¨â¥«ìë¬. �â® ®§ ç ¥â, çâ® í¥à£¨ï E ¯®Ä¯ ¤ ¥â ¢ íªá¨â®ãî §®ã ¡¥§¤¥ä¥ªâ®© à¥è¥âª¨. � ©¬¥¬áï ¢ëç¨á«¥¨¥¬ ¨â¥£à Ä«®¢ â¨¯  (16), (17), ¢å®¤ïé¨å ¢ (14), (15). Ǳà¨ íâ®¬ ¬ë ¡ã¤¥¬ ¢áî¤ã, £¤¥ íâ® ¢®§¬®¦®,¯¥à¥å®¤¨âì ª ¯à¥¤¥«ã L → ∞. Ǳ®ïá¨¬,  ¯à¨¬¥à, ª ª ¢ëç¨á«ï¥âáïIs(0; q) = −

∫

−LL d��(�) sin[q(L+ �)]:�  ¡®«ìè®¬ ¯®«ãªàã£¥ ¢ á¨ãá¥ á«¥¤ã¥â ®áâ ¢¨âì â®«ìª® à áâãéãî íªá¯®¥âãexp[−iq(L+ �)]. � â® ¦¥ ¢à¥¬ï íâ  íªá¯®¥â  áâà¥¬¨âáï ª ã«î   ¨¦¥¬ ¡®«ìè®¬¯®«ãªàã£¥, ¯®íâ®¬ã
∫

−LL �(�) exp[

−iq(L+ �)] d�¬®¦® ¢ëç¨á«ïâì ¯® ¢á¥¬ã ¡®«ìè®¬ã ªàã£ã, çâ® ¥âàã¤® á¤¥« âì á ¯®¬®éìî ¢ëç¥â®¢.



�Ǳ���� Ǳ��������� ���������� ��Ǳ���� 335Ǳà¨¢¥¤¥¬ à¥§ã«ìâ âë ¢ëç¨á«¥¨© ¨â¥£à «®¢, ¢å®¤ïé¨å ¢ (14), (15):Is(0; q) = �e−iqL ∑� Res[�(�)e−iq�]; (18)Is(q; q) = 12ie−iqL ∫

−LL �(�) d�; (19)Ic(0; q) = �ie−iqL ∑� Res[�(�)e−iq�]; (20)Ic(q; q) = 12e−iqL ∫

−LL �(�) d�: (21)� ª ª ª Ic(0; q) = iIs(0; q) ¨ iIs(q; q) = Ic(q; q), â® C− = 0 ¨ ®áâ «ìë¥ ¨â¥£à «ë¨§ (14), (15)  ¬ ¥ ¯® ¤®¡ïâáï. �«ï C+ ¯®«ãç ¥¬ á«¥¤ãîéãî ä®à¬ã«ã:C+ = ( 1Rq)2 2�ie−iqL∑� Res[�(�)e−iq�]e−iqL ∫

−LL �(�) d� − 4q sin(qL) : (22)�«ï ®ª®ç â¥«ì®£® ¢ëç¨á«¥¨ï ∫

−LL (	(z)− 1) dz  ¬ ¥é¥ ¯®âà¥¡ãîâáï ¨â¥£à «ë(á¬. ä®à¬ã«ã (13))
∫

−LL dz ∫ zL d��(�) sin[q(z − �)] = −
i�q e−iqL∑� Res[�(�)e−iq�]+ 1q ∫

−LL �(z) dz;
∫

−LL dz ∫ zL d��(�)eiq� sin[q(z − �)] = −
e−iqL2q ∫

−LL �(z) dz:�â¨ ¢ëà ¦¥¨ï ¯®«ãç îâáï à §«®¦¥¨¥¬ á¨ãá    íªá¯®¥âë, ¨â¥£à¨à®¢ ¨¥¬ ¯®ç áâï¬, á®åà ¥¨¥¬ â®«ìª® à áâãé¨å   ¡®«ìè®¬ ¯®«ãªàã£¥ íªá¯®¥â ¨ ¯¥à¥å®¤®¬ ª¨â¥£à¨à®¢ ¨î ¯® ¡®«ìè®¬ã ªàã£ã, ª ª ¯à¨ ¯®«ãç¥¨¨ ¢ëà ¦¥¨© (18){(21). Ǳà¨¨Ä¬ ï ¢® ¢¨¬ ¨¥, çâ®
∫

−LL �(z) dzE − �(z) = i�E ∑r ar(¨â¥£à¨à®¢ ¨¥ ¨¤¥â ¯® ¡®«ìè®¬ã ¯®«ãªàã£ã), ã¦¥ ¥âàã¤® ¯®«ãç¨âì ¤«ï á¯¥ªâà ¯®£«®é¥¨ï á«¥¤ãîéãî ®ª®ç â¥«ìãî ä®à¬ã«ã:A(
) = −
1� Im( 2L�E −W − i��( 1E −W )2

∑r ar); E = 
+ iÆ: (23)4. ����������Ǳ¥à¢®¥ á« £ ¥¬®¥ ¢ (23) ¤ ¥â á¨£«¥â ¨ ¥ § ¢¨á¨â ®â  «¨ç¨ï ¤¥ä¥ªâ®¢. �â®à®¥ á« Ä£ ¥¬®¥ ¤ ¥â ªàë«® ¢ íªá¨â®®© §®¥. �¥áª®«ìª® ¥®¦¨¤ ë¬ ¯à¥¤áâ ¢«ï¥âáï ¥§ Ä¢¨á¨¬®áâì ¥£® ä®à¬ë ®â ¢§ ¨¬®£® ¯®«®¦¥¨ï Rr ¤¥ä¥ªâ®¢. �â® ª á ¥âáï  ¬¯«¨âã¤ëªàë« , â® ®  ®ª §ë¢ ¥âáï ¯à®¯®àæ¨® «ì®© áã¬¬¥  ¬¯«¨âã¤ ¤¥ä¥ªâ®¢. Ǳà¨¢¥¤¥ë©à áç¥â ¨¬¥¥â \ä¨§¨ç¥áª¨©" ãà®¢¥ì áâà®£®áâ¨. �«ï áâà®£®£® à áç¥â  á«¥¤ã¥â  ¯¨á âì¢¥áì àï¤ â¥®à¨¨ ¢®§¬ãé¥¨© ¯® �(z) ¤«ï à¥è¥¨ï ãà ¢¥¨ï (4) ¨ ã¡¥¤¨âìáï ¢ â®¬, çâ®



336 �.�. ������¢«¨ï¨¥ ¢á¥å ç«¥®¢ íâ®£® àï¤ , ªà®¬¥ à áá¬®âà¥®£® ¢ëè¥ ç«¥  ¯¥à¢®£® ¯®àï¤ª ,  ¡®«ìè®¬ ¯®«ãªàã£¥ áâà¥¬¨âáï ª ã«î ¯à¨ L → ∞. �â® ¡ë«® ¯à®¤¥« ®, ¯à¨ç¥¬®ª § «®áì, çâ® à¥§ã«ìâ â (23) ï¢«ï¥âáï ¢¥àë¬ â®«ìª® ¯à¨ ¢¥é¥áâ¢¥®¬ q, â.¥. ¯à¨í¥à£¨¨, ¯®¯ ¤ îé¥© ¢ íªá¨â®ãî §®ã ¡¥§¤¥ä¥ªâ®© æ¥¯®çª¨. � ¯à®â¨¢®¬ á«ãç ¥¢ª« ¤®¬ ç«¥®¢ ¯®àï¤ª  ¢ëè¥ ¯¥à¢®£® ¯à¥¥¡à¥çì ¥«ì§ï. � ª®¥ ¯®¢¥¤¥¨¥ á«¥¤ã¥â ®¡Äáã¤¨âì. � ª ¯®ª § ® ¢ [4], 	(z) á¢ï§   á äãªæ¨¥© �à¨  á¨áâ¥¬ë, ¨, á«¥¤®¢ â¥«ì®,à¥è¥¨¥ (23) ¬®¦® ¡ë«® ¡ë   «¨â¨ç¥áª¨ ¯à®¤®«¦¨âì ¢ ®¡« áâì í¥à£¨©, ¥ ¯®¯ ¤ Äîé¨å ¢ íªá¨â®ãî §®ã ¡¥§¤¥ä¥ªâ®© æ¥¯®çª¨. �â® ¡ë«® ¡ë ª®àà¥ªâ®, ¥á«¨ ¡ë ¬ë¨¬¥«¨ ¤¥«® á â®ç®© äãªæ¨¥© �à¨ , ®¤ ª® ãà ¢¥¨¥ (4) ¯®«ãç¥® ¢ [4] á ¨á¯®«ì§®Ä¢ ¨¥¬ ª®â¨ã «ì®£® ¯à¨¡«¨¦¥¨ï, ¯®íâ®¬ã (23) ¬®¦¥â ¤ ¢ âì § ¬¥âë¥ ®âª«®¥¨ï®â â®ç®£® á¯¥ªâà  ¢¥ íªá¨â®®© §®ë, £¤¥ ¯à¨¢¥¤¥ë© ¢ ¯à¥¤ë¤ãé¥¬ à §¤¥«¥ à áç¥â¥á¯à ¢¥¤«¨¢. Ǳà®¢¥¤¥ë© ª®¬¯ìîâ¥àë©   «¨§ ¯®¤â¢¥à¦¤ ¥â íâ® § ¬¥ç ¨¥.

�  à¨áãª¥ ¯à¨¢¥¤¥ë «®£ à¨ä¬¨ç¥áª¨¥ á¯¥ªâàë ¯®£«®é¥¨ï ¤¢ãå æ¥¯®ç¥ª á à §«¨çÄë¬ ª®«¨ç¥áâ¢®¬, à á¯®«®¦¥¨¥¬ ¨  ¬¯«¨âã¤®© £¨¯¥à¡®«¨ç¥áª¨å ¤¥ä¥ªâ®¢ ¯à¨W = 1,� = 1, Æ = 0:02, R = 2. �¨á«® ç áâ¨æ ¢® ¢á¥å á«ãç ïå 600, â.¥. 2L = 600. �  ¢¥àåÄ¥© ªà¨¢®© a ¨§®¡à ¦¥ «®£ à¨ä¬¨ç¥áª¨© á¯¥ªâà ¯®£«®é¥¨ï æ¥¯®çª¨ á ¯ïâìî £¨¯¥àÄ¡®«¨ç¥áª¨¬¨ ¤¥ä¥ªâ ¬¨. �å ¯®«®¦¥¨ï (®¬¥à  ã§«®¢,   ª®â®àëå  â®¬®¥ à áé¥¯Ä«¥¨¥ ®¡à é ¥âáï ¢ ¡¥áª®¥ç®áâì, â.¥. íâ¨  â®¬ë íää¥ªâ¨¢® ®âáãâáâ¢ãîâ) â ª®¢ë:200, 250, 300, 350, 400. �¬¯«¨âã¤ë ¤¥ä¥ªâ®¢ { á®®â¢¥âáâ¢¥® 2, 3, 3, 6, 1. �  ¨¦¥©ªà¨¢®© ¡ ¨§®¡à ¦¥® â® ¦¥ ¤«ï æ¥¯®çª¨ á ¤¢ã¬ï ¤¥ä¥ªâ ¬¨, ¨å  ¬¯«¨âã¤ë − 5 ¨ 5, ¯®Ä«®¦¥¨ï −250 ¨ 350. �«ï ª ¦¤®£® ç¨á«¥®£® á¯¥ªâà  ¯à¨¢¥¤¥ á¯¥ªâà, à ááç¨â ë©¯® ä®à¬ã«¥ (23) (á£« ¦¥ë¥ ªà¨¢ë¥), ¯à¨ç¥¬ ¨ª ª®© ¯®¤£®ª¨ (¨ ¯®  ¬¯«¨âã¤¥, ¨¯® ä®à¬¥) ¥ ¤¥« «®áì. �¥à£¨ï ®â«®¦¥  ¢ ¥¤¨¨æ å W . �§ à¨áãª  ¢¨¤®, çâ® ¯à¨0 < 
 < 1 (íªá¨â® ï §® ) ç¨á«¥ë¥ á¯¥ªâàë ¯à ªâ¨ç¥áª¨ ¯®«®áâìî á®¢¯ ¤ îâá â¥®à¥â¨ç¥áª¨¬¨, ¯à¨ç¥¬ ä®à¬  á¯¥ªâà®¢ ¥ § ¢¨á¨â ®â ¢¥«¨ç¨ë ¨ à á¯®«®¦¥¨ï ¤¥Ää¥ªâ®¢. � áå®¦¤¥¨¥ ¯à¨ 
 ≈ 1 ®¡êïáï¥âáï ª®¥ç®áâìî æ¥¯®çª¨, â.ª. ¢ íâ®© ®¡« áâ¨í¥à£¨© ¢¥«¨ç¨  q2 (q2 ≈ 0) ¬®¦¥â ¡ëâì áà ¢¨¬  á �(z), ª®â®à ï ª®¥ç    ¡®«ìÄè®¬ ªàã£¥ ¢á«¥¤áâ¢¨¥ ª®¥ç®áâ¨ æ¥¯®çª¨. �¥ íªá¨â®®© §®ë ¬®¦® £®¢®à¨âì «¨èì® á®®â¢¥âáâ¢¨¨ \¢ áà¥¤¥¬" (¥£® ¬®¦® áãé¥áâ¢¥® ã«ãçè¨âì, ã¢¥«¨ç¨¢ ¬¨¬ãî ç áâì



�Ǳ���� Ǳ��������� ���������� ��Ǳ���� 337í¥à£¨¨ Æ). � íâ®© ®¡« áâ¨ á¯¥ªâà § ¢¨á¨â ®â à á¯®«®¦¥¨ï ¨ ¢¥«¨ç¨ë ¤¥ä¥ªâ®¢. �®§Ä¬®¦®, ¯à¥¤«®¦¥ë© ¯®¤å®¤ ã¤ áâáï ¯à¨¬¥¨âì ª ¡®«¥¥ à¥ «¨áâ¨ç¥áª¨¬ ¬®¤¥«ï¬ ¤¥Ää¥ªâëå æ¥¯®ç¥ª.� ¡®â  ¢ë¯®«¥  ¯à¨ ¯®¤¤¥à¦ª¥ ����, £à â 95-03-09221 .�¯¨á®ª «¨â¥à âãàë[1] F. Dyson. Phys. Rev. 1953. V. 92. P. 1331.[2] P. Lloyd. J. Phys. C: Solid State Phys. 1969. V. 2. P. 1717.[3] �.�. �¨äè¨æ, �.�. �à¥¤¥áªã«, �.�. Ǳ áâãà. �¢¥¤¥¨¥ ¢ â¥®à¨î à §ã¯®àï¤®ç¥ëå á¨áÄâ¥¬. �.: � ãª , 1982.[4] �.�. �®§«®¢. �¯â¨ª  ¨ á¯¥ªâà®áª®¯¨ï. 1997. �. 82. ò 2. �. 266{271.[5] �.�. �¬¨à®¢. �ãàá ¢ëáè¥© ¬ â¥¬ â¨ª¨. �.3. �.: � ãª , 1974. �.347.Ǳ®áâã¯¨«  ¢ à¥¤ ªæ¨î 6.V.1997 £.G.G.KozlovABSORPTION SPECTRUM OF ONE-DIMENSIONALCHAIN WITH FRENKEL'S EXITON UNDER DIAGONALDISORDER REPRESENTED BY HYPERBOLIC DEFECTSAmethod for calculating the absorption spectrum of a long one-dimensional closed in a ring chainwith Frenkel's exiton under diagonal disorder represented by hyperbolic singularities of atomic splitÄting as a function of atomic absorption is proposed. It is shown that such defects lead to appearance ofa wing in a exiton zone of chain without defects, whose form does not depend on number and mutualpositions of defects, while it's value is proportional to the sum of amplitudes of defects. The proposedmethod uses a continual approximation only.


