
�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª , �áâà®­®¬¨ï. 1997. ü 5 15�âàãªâãà  �®¤  (Re�=k)exp (Im�=k)exp �107 kd�/�/Ag TE0 1,584 11 26�/�/Al TE0 1,588 30 59�/�/Au TE0 1,588 4 72� § ª«îç¥­¨¥ ®â¬¥â¨¬, çâ® ¤ ­­ë©  «£®à¨â¬ ®ª -§ë¢ ¥âáï ®á®¡¥­­® ã¤®¡­ë¬ ¯à¨ ¢ëç¨á«¥­¨¨ äã­ªæ¨©,®¡à â­ëå âà ­áæ¥­¤¥­â­ë¬ (¢ ®¡é¥¬ á«ãç ¥, ª®¬¯«¥ªá-­®£®  à£ã¬¥­â ), ã¤®¢«¥â¢®àïîé¨¬ �� (¨«¨ ��) á¢®©-áâ¢ã, â ª ª ª  «£®à¨â¬ ­¥ âà¥¡ã¥â ¯à¨ ¥£® à¥ «¨§ æ¨¨¢ëç¨á«¥­¨ï íâ¨å äã­ªæ¨© ¨ ¨å ¯à®¨§¢®¤­ëå.�«£®à¨â¬ ¬®¦¥â ¡ëâì ¨á¯®«ì§®¢ ­ ¢ à¥è¥­¨¨ ®¡-à â­ëå § ¤ ç ¨¤¥­â¨ä¨ª æ¨¨ £¥®¬¥âà¨ç¥áª¨å ¨ ä¨§¨-
ç¥áª¨å ¯ à ¬¥âà®¢ ¯® ¨§¢¥áâ­ë¬ á¯¥ªâà «ì­ë¬ å à ª-â¥à¨áâ¨ª ¬.�¨â¥à âãà 1. �«ì¨­ �.�., �®§­ïª �.�. �á­®¢ë ¬ â¥¬ â¨ç¥áª®£®  ­ «¨-§ . �., 1965.2. �®¤¥­®¢ �.�. // ��� ����. 1987. 296, ü 3. C 536.3. �àë«®¢ �.�. // �à®¡«¥¬ë ¤¨äà ªæ¨¨ ¨ à á¯à®áâà ­¥­¨ï¢®«­. �., 1985. ü 19. C 174.4. �®¤¥­®¢ �.�. // �¥áâ­. �®áª. ã­-â . �ëç¨á«¨â. ¬ â¥¬. ¨ª¨¡¥à­. 1983. ü 2. C 62.5. Kaminov I.P., Mammel W.L., Weber H.P. // Appl. Opt. 1974.13. P 396. �®áâã¯¨«  ¢ p¥¤ ªæ¨î03.03.97��� 530.12:514.743��������� ����� ����������� ��� ������� ��������������������� � ��������������� ������������-��������.�. �à¨£®àì¥¢, �. �. �¥­¨á®¢ (ª ä¥¤à  ª¢ ­â®¢®© â¥®à¨¨ ¨ ä¨§¨ª¨ ¢ëá®ª¨å í­¥à£¨©)�®«ãç¥­ë ï¢­ë¥ ¢ëà ¦¥­¨ï ¤«ï áâ¥¯¥­¥© â¥­§®à  í«¥ªâà®¬ £­¨â­®£® ¯®«ï ç¥à¥§ âà¨ ­¨§è¨¥áâ¥¯¥­¨ íâ®£® â¥­§®à , ¬¥âà¨ç¥áª¨© â¥­§®à ¯á¥¢¤®à¨¬ ­®¢  ¯à®áâà ­áâ¢ -¢à¥¬¥­¨ ¨ ¤¢  ­¥§ ¢¨á¨¬ëå¨­¢ à¨ ­â  í«¥ªâà®¬ £­¨â­®£® ¯®«ï.� ¯®á«¥¤­¥¥ ¢à¥¬ï ¢­®¢ì ¢®§­¨ª ¨­â¥à¥á ª ­¥«¨-­¥©­ë¬ ¬®¤¥«ï¬ [1] ª« áá¨ç¥áª®© ¨ ª¢ ­â®¢®© í«¥ª-âà®¤¨­ ¬¨ª¨. �à¨ ¨áá«¥¤®¢ ­¨¨ â ª¨å ¬®¤¥«¥© ¬®£ãâ®ª § âìáï ¯®«¥§­ë¬¨ ¯à¥¤« £ ¥¬ë¥ ­ ¬¨ â¥­§®à­ë¥ á®-®â­®è¥­¨ï, ª®â®àë¥ á«¥¤ãîâ ¨§ â¥®à¥¬ë [2] ® áâ¥¯¥­ïåâ¥­§®à  ¢â®à®£® à ­£ .� áá¬®âà¨¬ ­¥ª®â®à®¥ N -¬¥à­®¥ ¯á¥¢¤®à¨¬ ­®¢®¯à®áâà ­áâ¢® RNp;N�p; â. ¥. ¯à®áâà ­áâ¢®, á¨£­ âãà  ¬¥â-à¨ª¨ ª®â®à®£® á®¤¥à¦¨â p §­ ª®¢ ¯«îá ¨ N � p §­ -ª®¢ ¬¨­ãá. �ãáâì ¢ íâ®¬ ¯à®áâà ­áâ¢¥ § ¤ ­  ­â¨á¨¬-¬¥âà¨ç­ë© â¥­§®à í«¥ªâà®¬ £­¨â­®£® ¯®«ï Fik(x) =�Fki(x).� §®¢¥¬ S-© áâ¥¯¥­ìî ¤ ­­®£® â¥­§®à  â¥­§®àF (S)ik (x), ¯®áâà®¥­­ë© ¨§ ¯à®¨§¢¥¤¥­¨ï s â¥­§®à®¢ Fml(x),¨­¤¥ªáë ª®â®àëå á¢¥à­ãâë ¬¥âà¨ç¥áª¨¬ â¥­§®à®¬ gik¯® ¯à ¢¨«ãF (S)ik = Fim1 � gm1n1 �Fn1m2 : : : gms�1ns�1 � Fns�1k| {z }S :�¢®à ç¨¢ ï ®áâ ¢è¨¥áï ¨­¤¥ªáë ¢ íâ®¬ ¢ëà ¦¥­¨¨,¯®«ãç¨¬ ¨­¢ à¨ ­â S-© áâ¥¯¥­¨ íâ®£® â¥­§®à :I(S) = F (S)ik (x) � gik:�à¨ S = 0 ¢ á®®â¢¥âáâ¢¨¨ á íâ¨¬ ®¯à¥¤¥«¥­¨¥¬ ¡ã¤¥¬¯®« £ âì F (0)ik = gik, ¢ à¥§ã«ìâ â¥ ç¥£® ¨­¢ à¨ ­â ­ã«¥-¢®© áâ¥¯¥­¨ «î¡®£® â¥­§®à  ¢â®à®£® à ­£  á®¢¯ ¤ ¥â áà §¬¥à­®áâìî ¯à®áâà ­áâ¢ : I(0) = N:

� ª ª ª ¨­¢ à¨ ­âë ­¥ç¥â­®© áâ¥¯¥­¨  ­â¨á¨¬¬¥â-à¨ç­®£® â¥­§®à  à ¢­ë ­ã«î, â®, ¨á¯®«ì§ãï á®®â­®è¥-­¨ï à ¡®âë [2], ­¥á«®¦­® ¤®ª § âì, çâ® N -ï áâ¥¯¥­ìâ¥­§®à  Fik ¢ ¯à®áâà ­áâ¢¥ RNp;N�p ï¢«ï¥âáï ª®¬¡¨­ -æ¨¥© ç¥â­ëå áâ¥¯¥­¥© íâ®£® â¥­§®à , ¥á«¨ à §¬¥à­®áâì¯à®áâà ­áâ¢  N | ç¥â­®¥ ç¨á«®, ¨ ­¥ç¥â­ëå áâ¥¯¥­¥©â¥­§®à  Fik; ¥á«¨ à §¬¥à­®áâì ¯à®áâà ­áâ¢  N | ­¥ç¥â-­®¥ ç¨á«®: F (N)ik (x) = � [N=2]Xs=1 	(N�2s)ik Y (2s);£¤¥ [N=2] ®§­ ç ¥â æ¥«ãî ç áâì ®â N=2,   ¢ëà ¦¥­¨ï¤«ï ª®íää¨æ¨¥­â®¢ Y (2s) ¬®£ãâ ¡ëâì ¯®«ãç¥­ë ¨§ à¥-ªãàà¥­â­®£® ãà ¢­¥­¨ï (Y (0) = 1):Y (2s) = � 12s s�1Xk=0 I(2s�2k)Y (2k); s = 1; 2; : : :; N:�âáî¤  ­¥¯®áà¥¤áâ¢¥­­® á«¥¤ã¥â, çâ® ¢ ¯à®áâà ­áâ¢¥R41;3 ç¥â¢¥àâ ï áâ¥¯¥­ì â¥­§®à  í«¥ªâà®¬ £­¨â­®£® ¯®-«ï ¬®¦¥â ¡ëâì ¢ëà ¦¥­  ç¥à¥§ ¢â®àãî áâ¥¯¥­ì íâ®£®â¥­§®à , ¬¥âà¨ç¥áª¨© â¥­§®à gik ¨ ¤¢  ­¥§ ¢¨á¨¬ëå¨­¢ à¨ ­â  â¥­§®à  í«¥ªâà®¬ £­¨â­®£® ¯®«ï:F (4)ik = 12F (2)ik I(2) + 18gik h2I(4) � I2(2)i : (1)� ª¨¬ ®¡à §®¬, ¯à®¨§¢®«ì­ ï áâ¥¯¥­ì s � 4 â¥­§®à í«¥ªâà®¬ £­¨â­®£® ¯®«ï ¢ íâ®¬ ¯à®áâà ­áâ¢¥ â ª¦¥ ¬®-¦¥â ¡ëâì ¯à¥¤áâ ¢«¥­  ¢ ¢¨¤¥ ª®¬¡¨­ æ¨¨ âà¥å ­¨§è¨åáâ¥¯¥­¥© â¥­§®à  Fik; ¬¥âà¨ç¥áª®£® â¥­§®à  gik ¨ ¤¢ãå



16 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª , �áâà®­®¬¨ï. 1997. ü 5­¥§ ¢¨á¨¬ëå ¨­¢ à¨ ­â®¢ â¥­§®à  í«¥ªâà®¬ £­¨â­®£®¯®«ï.� ©¤¥¬ íâã § ¢¨á¨¬®áâì ¢ ï¢­®¬ ¢¨¤¥. �® ¯¥à¥¤ íâ¨¬¯¥à¥©¤¥¬ ¢ á®®â­®è¥­¨¨ (1) ®â ¨­¢ à¨ ­â®¢ I(2) ¨ I(4)ª ¤àã£¨¬ ­¥§ ¢¨á¨¬ë¬ ¨­¢ à¨ ­â ¬ J(1) ¨ J(2); ç é¥¢á¥£® ¨á¯®«ì§ã¥¬ë¬ ¢ í«¥ªâà®¤¨­ ¬¨ª¥ ¨ ¯à¥¤áâ ¢«ïî-é¨¬ á®¡®© ª®¬¡¨­ æ¨¨ ¨­¢ à¨ ­â®¢ I(2) ¨ I(4):J(1) = 12I(2); J(2) = 18 h2I(4) � I2(2)i :� ª®© ¢ë¡®à ®¡ãá«®¢«¥­ â¥¬, çâ® ¢ ¨­¥àæ¨ «ì­ëå á¨á-â¥¬ å ®âáç¥â  ¯á¥¢¤®¥¢ª«¨¤®¢  ¯à®áâà ­áâ¢ -¢à¥¬¥­¨¨­¢ à¨ ­âë J(1) ¨ J(2) ¨¬¥îâ ¤®áâ â®ç­® ¯à®áâ®© ¢¨¤:J(1) = E2 � H2; J(2) = (EH)2 ¨ ¯®§¢®«ïîâ ¯®¨å ¢¥«¨ç¨­¥ áã¤¨âì ® ¢§ ¨¬­®© ®à¨¥­â æ¨¨ ¢¥ªâ®à®¢­ ¯àï¦¥­­®áâ¥© í«¥ªâà¨ç¥áª®£® ¨ ¬ £­¨â­®£® ¯®«¥© ¨á®®â­®è¥­¨¨ ¬¥¦¤ã ª¢ ¤à â ¬¨ ¨å ¬®¤ã«¥©. �­¢ à¨- ­âë ¦¥ I(2) ¨ I(4) ¨¬¥îâ ¡®«¥¥ á«®¦­ë© ¢¨¤:I(2) = 2(E2 �H2); I(4) = 2(E2 �H2)2 + 4(EH)2¨ ¯®íâ®¬ã ®ª §ë¢ îâáï ¬¥­¥¥ ã¤®¡­ë¬¨.� íâ¨å ®¡®§­ ç¥­¨ïå ¢ëà ¦¥­¨¥ ¤«ï ç¥â¢¥àâ®© áâ¥-¯¥­¨ â¥­§®à  í«¥ªâà®¬ £­¨â­®£® ¯®«ï ¯à¨­¨¬ ¥â ¢¨¤F (4)ik = F (2)ik J(1) + gikJ(2): (2)�¡®¡é ï íâ® à ¢¥­áâ¢®, § ¯¨è¥¬ ¢ëà ¦¥­¨¥ ¤«ïâ¥­§®à  F (4s)ik ¢ ¢¨¤¥F (4s)ik = F (2)ik Q(s) + gikP (s); (3)£¤¥ P (s) ¨ Q(s) { ¯®ª  ­¥¨§¢¥áâ­ë¥ äã­ªæ¨¨ ®â ¨­¢ à¨- ­â®¢ J(1) ¨ J(2): �¬­®¦ ï ¯®á«¥¤®¢ â¥«ì­® á®®â­®è¥-­¨¥ (3) ­  F � im� ; F (2)� im�; ¨ F (3)� im�; ¯®«ãç¨¬F (4s+1)mk = F (3)ik Q(s) + FmkP (s); (4)F (4s+2)mk = F (2)ik hP (s) + J(1)Q(s)i+ gmkQ(s)J(2);F (4s+3)mk = F (3)ik hP (s) + J(1)Q(s)i+ FmkQ(s)J(2):�®®â­®è¥­¨ï (3) ¨ (4) ¨áç¥à¯ë¢ îâ ¢áî ¡¥áª®­¥ç­ãîá®¢®ªã¯­®áâì â¥­§®à®¢ F (p)mk (p = 4; 5; 6; : : :1).�¯à¥¤¥«¨¬ â¥¯¥àì äã­ªæ¨¨ P (s) ¨ Q(s); ¢å®¤ïé¨¥¢ íâ¨ ¢ëà ¦¥­¨ï. �«ï íâ®£® ã¬­®¦¨¬ ¯®á«¥¤­¥¥ ¨§¢ëà ¦¥­¨© (4) ­  F �mi � : � à¥§ã«ìâ â¥ ¯®«ãç¨¬F (4s+4)ik =F (2)ik hJ(1)P (s) + (J2(1) + J(2))Q(s)i++ gik hP (s) + J(1)Q(s)i J(2):� ª ª ª ¨­¤¥ªá ã íâ®£® â¥­§®à  ªà â¥­ ç¥âëà¥¬, â®¢ á¨«ã ®¯à¥¤¥«¥­¨ï (3) ®­ ¤®«¦¥­ ¨¬¥âì ¢¨¤F (4s+4)ik = F (2)ik Q(s+1) + gikP (s+1):

�à ¢­¨¢ ï íâ® á®®â­®è¥­¨¥ á ¢ëà ¦¥­¨¥¬ (3), ¯®«ãç¨¬á«¥¤ãîé¨¥ à¥ªãàà¥­â­ë¥ ãà ¢­¥­¨ï ¤«ï ®¯à¥¤¥«¥­¨ïäã­ªæ¨© Q(s) ¨ P (s) :Q(s+1) = hJ(1)P (s) + (J2(1) + J(2))Q(s)i ;P (s+1) = hP (s) + J(1)Q(s)i J(2): (5)�®à¬ «ì­ë¥ ­ ç «ì­ë¥ ãá«®¢¨ï ¯à¨ s = 0 ¤«ï íâ¨åãà ¢­¥­¨©, á®£« áãîé¨¥áï á ¢ëà ¦¥­¨ï¬¨ (2) ¨ (3), ¨¬¥-îâ ¢¨¤ Q(0) = 0; P (0) = 1: �«ï à¥è¥­¨ï ãà ¢­¥­¨© (5)¢®á¯®«ì§ã¥¬áï ¯à¥¤« £ ¥¬ë¬ ­ ¬¨ ¬¥â®¤®¬, ª®â®àë© ¢­¥ª®â®à®© áâ¥¯¥­¨ ï¢«ï¥âáï ®¡à â­ë¬ ¯® ®â­®è¥­¨îª ¬¥â®¤ã, ®¡ëç­® ¨á¯®«ì§ã¥¬®¬ã ¢ â¥®à¨¨ äã­ªæ¨©�¥áá¥«ï [3].�®áâà®¨¬ ¯à®¨§¢®¤ïé¨¥ äã­ªæ¨¨ ¤«ï Q(s) ¨ P (s):h1(�) = 1Xn=0 Q(n)�nn! ; h2(�) = 1Xn=0 P (n)�nn! : (6)�¨áâ¥¬  (5) ¬®¦¥â ¡ëâì ¯®«ãç¥­  ¯®á«¥ ¯®¤áâ ­®¢ª¨¯à®¨§¢®¤ïé¨å äã­ªæ¨© (6) ¢ á¨áâ¥¬ã ®¡ëª­®¢¥­­ëå¤¨ää¥à¥­æ¨ «ì­ëå ãà ¢­¥­¨©dh1d� = hJ2(1) + J(2)ih1 + J(1)h2; (7)dh2d� = J(1)J(2)h1 + J(2)h2¨ à §«®¦¥­¨ï ª ¦¤®£® ¨§ ­¨å ¢ àï¤ ¯® áâ¥¯¥­ï¬ �:�¥è ï á¨áâ¥¬ã (7) áâ ­¤ àâ­ë¬ ¬¥â®¤®¬ á ­ ç «ì­ë¬¨ãá«®¢¨ï¬¨ h1(0) = 0; h2(0) = 1; ï¢«ïîé¨¬¨áï á«¥¤áâ¢¨-¥¬ ãá«®¢¨© Q(0) = 0; P (0) = 1; ¯®«ãç¨¬h1(�) = 1q4J(2) + J2(1)���exp ��2J(2) + J2(1) + J(1)q4J(2) + J2(1) � �2��� exp ��2J(2)+J2(1)�J(1)q4J(2) + J2(1) � �2�� ;h2(�) = q4J(2) + J2(1) � J(1)2q4J(2) + J2(1) �� exp ��2J(2) + J2(1) + J(1)q4J(2) + J2(1) � �2�++ q4J(2) + J2(1) + J(1)2q4J(2) + J2(1) �� exp ��2J(2) + J2(1) � J(1)q4J(2) + J2(1) � �2� :�¥¯¥àì ¤«ï ®¯à¥¤¥«¥­¨ï Q(n) ¨ P (n) ­ ¬ ­¥®¡å®¤¨¬®à §«®¦¨âì íâ¨ äã­ªæ¨¨ ¢ ¡¥áª®­¥ç­ë¥ àï¤ë ¯® áâ¥-¯¥­ï¬ � ¨ áà ¢­¨âì á ¢ëà ¦¥­¨¥¬ (6) ª®íää¨æ¨¥­âë,áâ®ïé¨¥ ¯à¨ ®¤¨­ ª®¢ëå áâ¥¯¥­ïå �:



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª , �áâà®­®¬¨ï. 1997. ü5 17� à¥§ã«ìâ â¥ ¯®«ãç¨¬ ¢ëà ¦¥­¨ï, ®âç áâ¨ ­ ¯®¬¨-­ îé¨¥ ¯®á«¥¤®¢ â¥«ì­®áâì �¨¡®­ çç¨:Q(n) = 12nq4J(2) + J2(1)��nh2J(2) + J2(1) + J(1)q4J(2) + J2(1) in�� h2J(2) + J2(1) � J(1)q4J(2) + J2(1) ino ;P (n) = 12n+1 nh2J(2) + J2(1) + J(1)q4J(2) + J2(1) in++ h2J(2) + J2(1) � J(1)q4J(2) + J2(1) ino�� J(1)2 Q(n):�á¯®«ì§ãï à §«®¦¥­¨¥ ¡¨­®¬  �ìîâ®­ , ®âáî¤  ­ ©-¤¥¬Q(n) = �(n+ 1)2n�1 �� [(n�1)=2]Xp=0 J2p+1(1) �2J(2)+J2(1)�n�2p�1�4J(2)+J2(1)�p�(2p+ 2)�(n� 2p) ;(8)P (n) = �(n+ 1)2n �� [n=2]Xp=0 J2p(1) �2J(2) + J2(1)�n�2p �4J(2) + J2(1)�p�(2p+ 1)�(n� 2p+ 1) �� J(1)2 Q(n):

�ç¥¢¨¤­®, çâ® ¯à¨ ª®­¥ç­ëå §­ ç¥­¨ïå n (n <1) Q(n)¨ P (n) ¯à¥¤áâ ¢«ïîâ á®¡®© ¯®«¨­®¬ë ª®­¥ç­®© áâ¥¯¥­¨®â ¤¢ãå ­¥§ ¢¨á¨¬ëå ¨­¢ à¨ ­â®¢ í«¥ªâà®¬ £­¨â­®£®¯®«ï J(1) ¨ J(2): �®íâ®¬ã ¢ á¨«ã á®®â­®è¥­¨© (3) ¨ (4)¢á¥ áâ¥¯¥­¨ â¥­§®à  í«¥ªâà®¬ £­¨â­®£® ¯®«ï F (n)ik ¯à¨4 � n < 1 ¬®£ãâ ¡ëâì ¢ëà ¦¥­ë ç¥à¥§ ¯¥à¢ë¥ âà¨áâ¥¯¥­¨ íâ®£® â¥­§®à , ¬¥âà¨ç¥áª¨© â¥­§®à ¨ ¯®«¨­®¬ëª®­¥ç­ëå áâ¥¯¥­¥© ®â­®á¨â¥«ì­® ­¥§ ¢¨á¨¬ëå ¨­¢ à¨- ­â®¢ í«¥ªâà®¬ £­¨â­®£® ¯®«ï J(1) ¨ J(2):�¢®à ç¨¢ ï ¢ ¢ëà ¦¥­¨ïå (3){(4) ¨­¤¥ªáë, ¯®«ãç¨¬I(4s) = 4Q(s) + 2J(1)P (s);I(4s+2) = 4J(2)Q(s) + 2J(1) �P (s) + J(1)Q(s)� :�â¨ á®®â­®è¥­¨ï, á ãç¥â®¬ ¢ëà ¦¥­¨© (2) ¨ (8), ¤ îâ¢ ï¢­®¬ ¢¨¤¥ § ¢¨á¨¬®áâì ¨­¢ à¨ ­â®¢ í«¥ªâà®¬ £-­¨â­®£® ¯®«ï ¢ëáè¨å áâ¥¯¥­¥© ç¥à¥§ ¤¢  ­¥§ ¢¨á¨¬ëå¨­¢ à¨ ­â  J(1) ¨ J(2):�¨â¥à âãà 1. Munez G. // Amer. J. Phys. 1996. 64. P. 1285.2. �¥­¨á®¢  �.�. // ���. 1995. 105, ü3. �. 508.3. �¨å®­®¢ �.�., � ¬ àáª¨© �.�. �à ¢­¥­¨ï ¬ â¥¬ â¨ç¥á-ª®© ä¨§¨ª¨. �., 1972. �®áâã¯¨«  ¢ p¥¤ ªæ¨î20.02.97


