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¢»·¨±«¨²¥«¼»¥ ¬¥²®¤» ¨ ¯°®£° ¬¬¨°®¢ ¨¥. 2009. �. 10 259�®±ª®«¼ª³ ¯®«¥ ¢®«®¢®¤®© ¬®¤» ½ª±¯®¥¶¨ «¼® § ²³µ ¥² ¯°¨ ³¤ «¥¨¨ ®² ®±¨ ¢®«®¢®¤  §  ¥£®¯°¥¤¥« ¬¨, ²® £° ¨·»¥ ³±«®¢¨¿ ¤«¿ ³° ¢¥¨¿ (1) ¨¬¥¾² ¢¨¤ limx!�1 �� (x)�� = 0.�«¿ °¥¸¥¨¿ ¯®±² ¢«¥®© § ¤ ·¨ ¬» ¨±¯®«¼§®¢ «¨ ¬¥²®¤ ª®¥·»µ ° §®±²¥©. � §®±² ¿  ¯¯°®ª-±¨¬ ¶¨¿ ¢®«®¢®£® ³° ¢¥¨¿ (1) ¨¬¥¥² ¢¨¤ i+1 � 2 i +  i�1�x2 + �n2ik2 � �2� = 0;£¤¥ �x | ¸ £ ¯® ®±¨ x. �«¿  µ®¦¤¥¨¿ ±®¡±²¢¥»µ § ·¥¨© ²°¥¡³¥²±¿ °¥¸¨²¼ µ ° ª²¥°¨±²¨·¥±ª®¥³° ¢¥¨¥ det� bA� � bE� = 0: �®±ª®«¼ª³ ¬ ²°¨¶  ®¯¥° ²®°  bB = bA� � bE ¿¢«¿¥²±¿ ²°¥µ¤¨ £® «¼®©, ¤«¿¥¥ ±¯° ¢¥¤«¨¢® °¥ª³°°¥²®¥ ±®®²®¸¥¨¥, ¢»° ¦ ¾¹¥¥ ¬¨®° ¢»±¸¥£® ¯®°¿¤ª  ·¥°¥§ ¨§¸¨¥ [6]:Dm(�) = (Bmm � �)Dm�1(�) �Bm;m�1Bm�1;mDm�2(�);£¤¥ Dm | ¬¨®° m-£® ¯®°¿¤ª  ¬ ²°¨¶» bB: �»·¨±«¿¿ ² ª¨¬ ®¡° §®¬ ®¯°¥¤¥«¨²¥«¼ det� bA�� bE� ¯°¨ ° §-»µ § ·¥¨¿µ �, ± ¯®¬®¹¼¾ ¬¥²®¤  ±¥ª³¹¨µ ¬»  µ®¤¨¬ ±®¡±²¢¥»¥ § ·¥¨¿ § ¤ ·¨ (1) ± ¥®¡µ®¤¨¬®©²®·®±²¼¾. �«¿  µ®¦¤¥¨¿ ±®¡±²¢¥»µ ´³ª¶¨© ¬» ¨±¯®«¼§®¢ «¨ ¬¥²®¤ ®¡° ²»µ ¨²¥° ¶¨© [6].�¥²®¤ ±¥ª³¹¨µ ¯°¥¤±² ¢«¿¥² ±®¡®© ¨²¥° ²¨¢»© ¯°®¶¥±±, ²°¥¡³¾¹¨© \µ®°®¸¥£®"  · «¼®£® ¯°¨-¡«¨¦¥¨¿. �®«¨·¥±²¢® ¨²¥° ¶¨©, ²°¥¡³¾¹¥¥±¿  ¬ ¤«¿ ¤®±²¨¦¥¨¿ ¥®¡µ®¤¨¬®© ²®·®±²¨, § ¢¨±¨² ®²²®£®,  ±ª®«¼ª® ²®·»¬ ¡³¤¥²  · «¼®¥ ¯°¨¡«¨¦¥¨¥. �±®¢ ¿ ¨¤¥¿ ¯°¥¤« £ ¥¬®£®  ¬¨ ¬¥²®¤  ±®-±²®¨² ¢ ²®¬, ·²®¡» ± · «   ©²¨ µ®°®¸¥¥ ¯°¨¡«¨¦¥¨¥ ¤«¿ ¯®±²®¿®© ° ±¯°®±²° ¥¨¿,   § ²¥¬ ¨±-¯®«¼§®¢ ²¼ ¥£® ¢ ª ·¥±²¢¥  · «¼®£® § ·¥¨¿ ¢ ¬¥²®¤¥ ±¥ª³¹¨µ. � ª®© ¯®¤µ®¤ ¯®§¢®«¿¥² ±³¹¥±²¢¥®±®ª° ²¨²¼ ª®«¨·¥±²¢® ¨²¥° ¶¨© ¨ ²¥¬ ± ¬»¬ § ·¨²¥«¼® ³¬¥¼¸¨²¼ ¢°¥¬¿ ·¨±«¥®£® ±·¥² . �«¿ ¯®-¨±ª  ¯°¨¡«¨¦¥®£® § ·¥¨¿ ¯®±²®¿®© ° ±¯°®±²° ¥¨¿ ¬» ¨±¯®«¼§®¢ «¨ ¯°¥¤«®¦¥»©  ¬¨ ° ¥¥ «£®°¨²¬ ¬¨¨¬¨§ ¶¨¨  ¬¯«¨²³¤» [7], ª®²®°»© ¡®«¥¥ ¯®¤°®¡® ®¯¨±  ¢ ±«¥¤³¾¹¥¬ ° §¤¥«¥.2.2. �®¨±ª  · «¼®£® ¯°¨¡«¨¦¥¨¿. � ±±¬®²°¨¬ ¬®£®±«®©»© ¤¨½«¥ª²°¨·¥±ª¨© ¢®«®¢®¤ ¡¥§¯®²¥°¼. �«¿ ³¤®¡±²¢  ¢¬¥±²® ¯®±²®¿®© ° ±¯°®±²° ¥¨¿ � ¨±¯®«¼§³¾² ®°¬¨°®¢ ³¾ ¯®±²®¿³¾° ±¯°®±²° ¥¨¿ � = �k , ¢¥¹¥±²¢¥³¾ · ±²¼ ª®²®°®©  §»¢ ¾² ½´´¥ª²¨¢»¬ ¯®ª § ²¥«¥¬ ¯°¥«®¬«¥-¨¿ ne� : �k = � = �0 � i�00; �0 � ne� : �«¿ ¢®«®¢®¤»µ ¬®¤ ½´´¥ª²¨¢»© ¯®ª § ²¥«¼ ¯°¥«®¬«¥¨¿«¥¦¨² ¬¥¦¤³ ¬ ª±¨¬ «¼»¬ § ·¥¨¥¬ ¯®ª § ²¥«¿ ¯°¥«®¬«¥¨¿ ¢®«®¢¥¤³¹¥© ®¡« ±²¨ ¨ ¬ ª±¨¬ «¼»¬§ ·¥¨¥¬ ¯®ª § ²¥«¿ ¯°¥«®¬«¥¨¿ ®¡ª« ¤®·»µ ±«®¥¢. �®±²®¿»¥ ° ±¯°®±²° ¥¨¿ ² ª¨µ ¬®¤ ±³²¼¢¥¹¥±²¢¥»¥ ·¨±«  ( ¯®¬¨¬, ·²® ¬» ° ±±¬ ²°¨¢ ¥¬ ¢®«®¢®¤ ¡¥§ ¯®²¥°¼). �±«¨ ¢®«®¢®¤ ®¡« ¤ ¥²¤¨½«¥ª²°¨·¥±ª¨¬¨ ¯®²¥°¿¬¨, ¯®±²®¿ ¿ ° ±¯°®±²° ¥¨¿ ®¡« ¤ ¥² ®²°¨¶ ²¥«¼®© ¬¨¬®© · ±²¼¾.� i-¬ ±«®¥ ° ±±¬ ²°¨¢ ¥¬®© ¢®«®¢¥¤³¹¥© ±²°³ª²³°» ° ±¯°¥¤¥«¥¨¥ ¯®«¿ ¨¬¥¥² ¢¨¤ (x) = Ai cos(�ix) +Bi sin(�ix);£¤¥ �2i = n2i k2 � �2, ni | ¯®ª § ²¥«¼ ¯°¥«®¬«¥¨¿ i-£® ±«®¿.�®«¥ ¢ ¯®¤«®¦ª¥ ¬» ¯°¥¤±² ¢¨¬ ¢ ¢¨¤¥ ±³¯¥°¯®§¨¶¨¨ ½ª±¯®¥¶¨ «¼® ¢®§° ±² ¾¹¥© ¨ § ²³µ ¾¹¥©ª®¬¯®¥²: Asei�sx + Bse�i�sx, £¤¥ �2s = �2 � n2sk2, ns | ¯®ª § ²¥«¼ ¯°¥«®¬«¥¨¿ ¯®¤«®¦ª¨. �»¡° ¢¯°®¨§¢®«¼®¥ § ·¥¨¥ ¯®±²®¿®© ° ±¯°®±²° ¥¨¿ ¨ § ¤ ¢ ° ±¯°¥¤¥«¥¨¥ ½«¥ª²°®¬ £¨²®£® ¯®«¿ ¢®¡®«®·ª¥, ± ¯®¬®¹¼¾ ¬ ²°¨·®£® ¬¥²®¤  ° ±·¥²  ° ±¯°¥¤¥«¥¨¿ ¯®«¿ ¢ ±«®¨±²»µ ±²°³ª²³° µ [8] ¬»®¯°¥¤¥«¿¥¬  ¬¯«¨²³¤» Ai ¨ Bi ¢® ¢±¥µ ±«®¿µ,   ² ª¦¥  ¬¯«¨²³¤» As ¨ Bs ¯®«¿ ¢ ¯®¤«®¦ª¥. �®±ª®«¼ª³¢®«®¢®¤»¥ ¬®¤» §  ¯°¥¤¥« ¬¨ ¢®«®¢®¤  ¯°¥¤±² ¢«¿¾² ±®¡®© ½¢ ¥±¶¥²»¥ ¯®«¿, ½ª±¯®¥¶¨ «¼® § -²³µ ¾¹¨¥ ¯® ¬¥°¥ ³¤ «¥¨¿ ®² ¥£® £° ¨¶», ²® § ·¥¨¥  ¬¯«¨²³¤» ¯°¨ ½ª±¯®¥¶¨ «¼® ¢®§° ±² ¾¹¥¬±« £ ¥¬®¬, ° ¢®¥ ³«¾, ±®®²¢¥²±²¢³¥² ±«³· ¾ ¢®«®¢®¤®© ¬®¤». � ª¨¬ ®¡° §®¬, °¥¸¥¨¥ ¢®«®¢®£®³° ¢¥¨¿ (1) ±¢®¤¨²±¿ ª  µ®¦¤¥¨¾ ²¥µ § ·¥¨© ¯®±²®¿®© ° ±¯°®±²° ¥¨¿ �, ¯°¨ ª®²®°»µ ®¡° -¹ ¥²±¿ ¢ ³«¼ ¢»¡°  ¿  ¬¯«¨²³¤  ¯®«¿ ¢ ¯®¤«®¦ª¥. �®¨±ª ±®®²¢¥²±²¢³¾¹¨µ § ·¥¨© ¯®±²®¿®©° ±¯°®±²° ¥¨¿ ± § ¤ ®© ²®·®±²¼¾ ¬» ¯°®¢®¤¨¬ ± ¯®¬®¹¼¾ ¬¥²®¤  ±¥ª³¹¨µ.3. �®¤¥«¨°®¢ ¨¥ ° §«¨·»µ ³±²°®©±²¢. �«¿ ¯°®¢¥°ª¨ ° ¡®²®±¯®±®¡®±²¨ ¬¥²®¤  ¬» ¯°®¢¥«¨° ±·¥²» ° §«¨·®£® °®¤  ³±²°®©±²¢ ®¯²®½«¥ª²°®¨ª¨ ¨ « §¥°®© ´¨§¨ª¨. �®±²®¿»¥ ° ±¯°®±²° ¥¨¿¢®«®¢®¤»µ ¨ ¢»²¥ª ¾¹¨µ ¬®¤ ±° ¢¨¢ «¨±¼ ± °¥§³«¼² ² ¬¨ ¤°³£¨µ  ¢²®°®¢, ¯°¨¬¥¿¢¸¨µ ° §«¨·»¥¬¥²®¤» ·¨±«¥®£® ±·¥² . �® ¢±¥µ ±«³· ¿µ ± ¯®¬®¹¼¾ ¯°¥¤« £ ¥¬®£®  ¬¨  «£®°¨²¬  ³¤ ¢ «®±¼ ®¯°¥¤¥-«¨²¼ ¯®±²®¿»¥ ° ±¯°®±²° ¥¨¿ ± ¢»±®ª®© ²®·®±²¼¾.3.1. �°¥µ±«®©»© ±¨¬¬¥²°¨·»© ¢®«®¢®¤ ¡¥§ ¯®²¥°¼.� ¬¨ ¡»«  ° ±±¬®²°¥  ±¨¬¬¥²°¨· ¿±²°³ª²³° , ±´®°¬¨°®¢  ¿ ¤¢³¬¿ ¯®«³¯°®±²° ±²¢ ¬¨ ± ¯®ª § ²¥«¿¬¨ ¯°¥«®¬«¥¨¿ 2.21 ¨ ° ±¯®«®¦¥-»¬ ¬¥¦¤³ ¨¬¨ ¢®«®¢¥¤³¹¨¬ ±«®¥¬ ± ¯®ª § ²¥«¥¬ ¯°¥«®¬«¥¨¿ 2.26 ¨ ²®«¹¨®© 1.8 ¬ª¬. �«¨  ¢®«»



260 ¢»·¨±«¨²¥«¼»¥ ¬¥²®¤» ¨ ¯°®£° ¬¬¨°®¢ ¨¥. 2009. �. 10T ¡«¨¶a 1�®±²®¿»¥ ° ±¯°®±²° ¥¨¿ ¯¥°¢»µ ²°¥µ TE-¬®¤ ²°¥µ±«®©®£®¤¨½«¥ª²°¨·¥±ª®£® ¢®«®¢®¤  ¡¥§ ¤¨½«¥ª²°¨·¥±ª¨µ ¯®²¥°¼�®°¬¨°®¢  ¿ ¯®±²®¿ ¿ ° ±¯°®±²° ¥¨¿ �®«¨·¥±²¢® ¨²¥° ¶¨© ¬¥²®¤ ne� = �=k0 ª®¥·»µ ° §®±²¥©�°¥¤« £ ¥¬»© P¥¸¥¨¥ �²«¨·¨¿, % � ®¡¹¥¬ C ¨±¯®«¼§®¢ ¨¥¬¬¥²®¤ ¤¨±¯¥°±¨®®£® ±«³· ¥  ©¤¥®£®  · «¼®£®³° ¢¥¨¿ ¯°¨¡«¨¦¥¨¿TE0 2.25359 2.25359 0.0 17 2TE1 2.23524 2.23524 0.0 25 2TE2 2.21126 2.21126 0.0 61 2¨§«³·¥¨¿ ±®±² ¢«¿«  0.8 ¬ª¬. �¥§³«¼² ²» ° ±·¥²  ½´´¥ª²¨¢»µ ¯®ª § ²¥«¥© ¯°¥«®¬«¥¨¿ ¯¥°¢»µ ²°¥µTE-¬®¤ ¯°¥¤±² ¢«¥» ¢ ² ¡«. 1. � ²®·®±²¼¾ ¤® 5-£® § ª  ¯®±«¥ § ¯¿²®© ®¨ ±®¢¯ ¤ ¾² ± °¥§³«¼² ² ¬¨,¯®«³·¥»¬¨ °¥¸¥¨¥¬ ¤¨±¯¥°±¨®®£® ³° ¢¥¨¿ ¤«¿ ²°¥µ±«®©®© ±¨¬¬¥²°¨·®© ±²°³ª²³°», ¯°¨¢¥¤¥-»¬ ¢ [8]. � ² ¡«¨¶¥ ² ª¦¥ ³ª § ® ª®«¨·¥±²¢® ¨²¥° ¶¨© ¬¥²®¤  ª®¥·»µ ° §®±²¥©, ¯®²°¥¡®¢ ¢¸¥¥±¿¤«¿ ¤®±²¨¦¥¨¿ ¥®¡µ®¤¨¬®© ²®·®±²¨ ¢ ®¡¹¥¬ ±«³· ¥, ª®£¤   · «¼®¥ ¯°¨¡«¨¦¥¨¥ ¥ ¡»«® ¨§¢¥±²®,¨ ¢ ±«³· ¥, ª®£¤  ¬» ² ª®¢»¬ ¯°¨¡«¨¦¥¨¥¬ ° ±¯®« £ «¨. �¨¤®, ·²® ¨±¯®«¼§®¢ ¨¥ \µ®°®¸¥£®"  -· «¼®£® ¯°¨¡«¨¦¥¨¿ ¯®§¢®«¿¥² ±³¹¥±²¢¥® ±®ª° ²¨²¼ ª®«¨·¥±²¢® ²°¥¡³¾¹¨µ±¿ ¨²¥° ¶¨©, ²¥¬ ± ¬»¬§ ·¨²¥«¼® ³¬¥¼¸¨¢ ¢°¥¬¿ ·¨±«¥®£® ±·¥² .�  °¨±. 2 ¯°¥¤±² ¢«¥» ° ±¯°¥¤¥«¥¨¿ ¯®«¥© ¯¥°¢»µ ²°¥µ TE-¬®¤, ¯®«³·¥»¥ ± ¯®¬®¹¼¾ ¬¥²®¤ ®¡° ²»µ ¨²¥° ¶¨©.
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�¨±. 2. � ±¯°¥¤¥«¥¨¥ ¯®«¥© ¯¥°¢»µ ²°¥µ TE-¬®¤ ²°¥µ±«®©®£® ¤¨½«¥ª²°¨·¥±ª®£® ¢®«®¢®¤ : ) TE0, ¡) TE1, ¢) TE23.2. �¥±²¨±«®©»© ¢®«®¢®¤ ± ¯®²¥°¿¬¨.� «¥¥ ¬» ¯°®¢¥«¨ ° ±·¥² ¸¥±²¨±«®©®© ¢®«®¢¥¤³¹¥©±²°³ª²³°» ± ¤¨½«¥ª²°¨·¥±ª¨¬¨ ¯®²¥°¿¬¨, ¨§³·¥®© ¢ ° ¡®²¥ [9]. �®«®¢®¤ ±´®°¬¨°®¢  ¯®«³¯°®±²° -±²¢ ¬¨ ± ¯®ª § ²¥«¿¬¨ ¯°¥«®¬«¥¨¿ ns = 1:5 ¨ nc = 1:0 ¨ ° ±¯®«®¦¥»¬¨ ¬¥¦¤³ ¨¬¨ ·¥²»°¼¬¿ ±«®¿¬¨²®«¹¨®© 0.5 ¬ª¬ ª ¦¤»© ± ¯®ª § ²¥«¿¬¨ ¯°¥«®¬«¥¨¿ n1 = 1:66, n2 = 1:60, n3 = 1:53� i 1:53� 10�4,n4 = 1:66� i 1:66�10�4: �«¨  ¢®«» ¨§«³·¥¨¿ ±®±² ¢«¿«  0.6328 ¬. � ¯®¬®¹¼¾ ¯°¥¤« £ ¥¬®£® ¬¥²®¤ ¬» ®¯°¥¤¥«¨«¨ ¯®±²®¿»¥ ° ±¯°®±²° ¥¨¿ ¯¥°¢»µ ·¥²»°¥µ TE-¬®¤. �¥§³«¼² ²» ° ±·¥²  ¯°¥¤±² ¢«¥»¢ ² ¡«. 2. �®±²®¿»¥ ° ±¯°®±²° ¥¨¿ ®¯°¥¤¥«¥» ± ¤®±² ²®·® ¢»±®ª®© ²®·®±²¼¾ | ° §«¨·¨¿ ± °¥-§³«¼² ² ¬¨ ° ¡®²» [9] ±®±² ¢«¿¾² ¤®«¨ ¯°®¶¥² . � ² ¡«¨¶¥ ¯°¨¢¥¤¥» ² ª¦¥ ¤ »¥ ® ª®«¨·¥±²¢¥¨²¥° ¶¨© ¬¥²®¤  ±¥ª³¹¨µ, ¯®²°¥¡®¢ ¢¸¨µ±¿ ¢ ®¡¹¥¬ ±«³· ¥ ¨ ¢ ±«³· ¥ ¨±¯®«¼§®¢ ¨¿  · «¼®£® ¯°¨-¡«¨¦¥¨¿, ¯®«³·¥®£® ¬¥²®¤®¬ ¬¨¨¬¨§ ¶¨¨  ¬¯«¨²³¤».3.3. �° ¤¨¥²»© ¢®«®¢®¤ ± ½ª±¯®¥¶¨ «¼»¬ ¯°®´¨«¥¬. �°¥¤« £ ¥¬»©  ¬¨  «£®°¨²¬¬®¦¥² ¡»²¼ ¯°¨¬¥¥ ª ±²°³ª²³° ¬ ± ¯°®¨§¢®«¼»¬ ª®«¨·¥±²¢®¬ ±«®¥¢, ·²® ¤¥« ¥² ¢®§¬®¦»¬ ° ±-·¥² £° ¤¨¥²»µ ¢®«®¢®¤®¢ ¯³²¥¬ ±²³¯¥· ²®©  ¯¯°®ª±¨¬ ¶¨¨ ¯°®´¨«¿ ¯®ª § ²¥«¿ ¯°¥«®¬«¥¨¿. �ª ·¥±²¢¥ ¯°¨¬¥°  ¬» ° ±±¬®²°¥«¨ ¢®«®¢®¤, ¯®ª § ²¥«¼ ¯°¥«®¬«¥¨¿ ª®²®°®£® ¬¥¿¥²±¿ ¢ ¯®¯¥°¥·®¬



¢»·¨±«¨²¥«¼»¥ ¬¥²®¤» ¨ ¯°®£° ¬¬¨°®¢ ¨¥. 2009. �. 10 261T ¡«¨¶a 2�®±²®¿»¥ ° ±¯°®±²° ¥¨¿ ¯¥°¢»µ ·¥²»°¥µ TE-¬®¤ ¸¥±²¨±«®©®£®¤¨½«¥ª²°¨·¥±ª®£® ¢®«®¢®¤  c ¤¨½«¥ª²°¨·¥±ª¨¬¨ ¯®²¥°¿¬¨H®°¬¨°®¢  ¿ ¯®±²®¿ ¿ ° ±¯°®±²° ¥¨¿ K®«¨·¥±²¢® ¨²¥° ¶¨© ¬¥²®¤ � = �0 � i �00 ª®¥·»µ ° §®±²¥©�°¥¤« £ ¥¬»© P ¡®²  [9] O²«¨·¨¿, % B ®¡¹¥¬ C ¨±¯®«¼§®¢ ¨¥¬¬¥²®¤ ±«³· ¥  ©¤¥®£®  · «¼®£®�0 �00 �0 �00 ¯°¨¡«¨¦¥¨¿TE0 1.6226 6:74� 10�7 1.6227 6:73� 10�7 0.006 0.15 36 15TE1 1.6051 1:66� 10�4 1.6053 1:66� 10�4 0.012 0.00 15 12TE2 1.5570 2:11� 10�5 1.5571 2:09� 10�5 0.006 0.96 35 19TE3 1.5034 5:52� 10�5 1.5036 5:50� 10�5 0.013 0.36 52 18±¥·¥¨¨ ±«¥¤³¾¹¨¬ ®¡° §®¬: n2(x) = ( n2s + 2ns�e�x=d; x > 0;n2c = 1; x < 0;£¤¥ ns, � ¨ d| ª®±² ²». �«¿ ² ª®© ±²°³ª²³°» ¬®£³² ¡»²¼ ¯®«³·¥» ²®·»¥ °¥¸¥¨¿ [10]. �» ¨±¯®«¼-§®¢ «¨ § ·¥¨¿ ¯ ° ¬¥²°®¢, ²¨¯¨·»¥ ¤«¿ ¢®«®¢®¤®¢   ®±®¢¥ LiTaO3, «¥£¨°®¢ »µ ²¨² ®¬ [11]:ns = 2:177, � = 0:043, d = 0:931 ¬ª¬. �«¨  ¢®«» ¨§«³·¥¨¿ ±®±² ¢«¿¥² � = 0:6328 ¬ª¬. � ² ¡«. 3±° ¢¨¢ ¾²±¿ ²®·»¥ § ·¥¨¿ ½´´¥ª²¨¢®£® ¯®ª § ²¥«¿ ¯°¥«®¬«¥¨¿ TE0-¬®¤» ¨ °¥§³«¼² ²»  ¸¨µ° ±·¥²®¢,   ² ª¦¥ ª®«¨·¥±²¢® ¨²¥° ¶¨© ¬¥²®¤  ª®¥·»µ ° §®±²¥© ¢ ¤¢³µ ±«³· ¿µ (ª ª ¨ ¯°¥¦¤¥).T ¡«¨¶a 3�®±²®¿»¥ ° ±¯°®±²° ¥¨¿ ®±®¢®© TE-¬®¤» £° ¤¨¥²®£® ¢®«®¢®¤ ± ½ª±¯®¥¶¨ «¼»¬ ¯°®´¨«¥¬ ¯®ª § ²¥«¿ ¯°¥«®¬«¥¨¿�®°¬¨°®¢  ¿ ¯®±²®¿ ¿ ° ±¯°®±²° ¥¨¿ �®«¨·¥±²¢® ¨²¥° ¶¨© ¬¥²®¤ ne� = �=k0 ª®¥·»µ ° §®±²¥©�°¥¤« £ ¥¬»© P¥¸¥¨¥ �²«¨·¨¿, % � ®¡¹¥¬ C ¨±¯®«¼§®¢ ¨¥¬¬¥²®¤ ¤¨±¯¥°±¨®®£® ±«³· ¥  ©¤¥®£®  · «¼®£®³° ¢¥¨¿ [10] ¯°¨¡«¨¦¥¨¿TE0 2.19078 2.19079 0.0005 20 94. � ª«¾·¥¨¥. �°¥¤«®¦¥  «£®°¨²¬ ° ±·¥²  ¬®£®±«®©»µ ¢®«®¢®¤»µ ±²°³ª²³°, ¯®§¢®«¿¾¹¨©± µ®°®¸¥© ²®·®±²¼¾ ®¯°¥¤¥«¿²¼ ¯®±²®¿»¥ ° ±¯°®±²° ¥¨¿ ¢®«®¢®¤»µ ¬®¤, ¯®¤¤¥°¦¨¢ ¥¬»µ ¤ -®© £¥®¬¥²°¨¥©, ¨ ¯®«³· ²¼ ±®®²¢¥²±²¢³¾¹¨¥ ª®´¨£³° ¶¨¨ ¯®«¥©. �«£®°¨²¬ ¬®¦¥² ¡»²¼ ¯°¨¬¥¥ ¤«¿° ±·¥²  £° ¤¨¥²»µ ¢®«®¢®¤®¢ ± ¯°®¨§¢®«¼»¬ ¯°®´¨«¥¬ ¯®ª § ²¥«¿ ¯°¥«®¬«¥¨¿, ¢ ²®¬ ·¨±«¥  ª-²¨¢»µ. �»±®ª ¿ ±ª®°®±²¼ ±·¥²  ¨ ¥²°¥¡®¢ ²¥«¼®±²¼ ª ¢»·¨±«¨²¥«¼»¬ °¥±³°± ¬ ¤¥« ¾² ¢®§¬®¦»¬¯°¨¬¥¥¨¥  «£®°¨²¬  ¢ ± ¬®±®£« ±®¢ »µ ¬®¤¥«¿µ ¯®«³¯°®¢®¤¨ª®¢»µ « §¥°®¢. �®§¬®¦  ¬®¤¨´¨ª -¶¨¿ ¯°¥¤«®¦¥®£®  «£®°¨²¬  ¤«¿ ° ±·¥²  ¢»²¥ª ¾¹¨µ ¬®¤.������ ����������1. Baba T., Kokubun Y. Dispersion and radiation loss characteristics of antiresonant reecting optical waveguides-numerical results and analytical expressions // J. Quantum Electronics. 1992. 28, N 7. 1689{1700.2. Anemogiannis E., Glytsis E.N., Gaylord �.�. Determination of guided and leaky modes in lossless and lossy planarmultilayer optical waveguides: reection pole method and wavevector density method // J. Lightwave Technol. 1999.17, N 5. 929{941.3. Smith R., Houde-Walter S., Forbes G. Mode determination for planar waveguides using the four-sheeted dispersionrelation // J. Quantum Electronics. 1992. 28, N 6. 1520{1526.4. Schlereth K.-H., Tacke M. The complex propagation constant of multilayer waveguides: an algorithm for a personalcomputer // J. Quantum Electronics. 1990. 26, N 4. 627{630.
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