
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü2 49��� 621.382 �� ����������� ���������� ������ ��������� ZnAs2�. �. �®à®§®¢ , �. �. � à¥ª¨, �. �. �®è¥«¥¢(ª ä¥¤à  ä¨§¨ª¨ ¯®«ã¯à®¢®¤¨ª®¢)�à¥¤«®¦¥ á¯®á®¡, ¯®§¢®«¨¢è¨© ãç¥áâì à áá¥ï¨¥ á¢¥â  ¢ ZnAs2 ¨ ¯®«ãç¨âì á¯¥ªâà ¯®£«®é¥¨ï�k(h�) . �áâ ®¢«¥®, çâ® ¯à¨ ¯®«ïà¨§ æ¨¨ E k c ªà © ¯®£«®é¥¨ï ®¯à¥¤¥«ï¥âáï ¥¯àï¬ë¬ ¨¯àï¬ë¬ à §à¥è¥ë¬¨ ¯¥à¥å®¤ ¬¨ (à §®áâì í¥à£¨© ¬¥¦¤ã ¨¬¨ 64 ¬í�), ¯à®¨áå®¤ïé¨¬¨ á ãç á-â¨¥¬ íªá¨â®ëå á®áâ®ï¨©. �¯à¥¤¥«¥  è¨à¨  § ¯à¥é¥®© §®ë ¤«ï ®¡®¨å ¯¥à¥å®¤®¢ ¢ ®¡« áâ¨80 � 300 �.�®«ã¯à®¢®¤¨ª®¢®¥ á®¥¤¨¥¨¥ ZnAs2 ¨§ £àã¯-¯ë A2B5 ªà¨áâ ««¨§ã¥âáï ¢ ¬®®ª«¨®© á¨£®¨¨.� «¨ç¨¥ ¢ëâïãâëå ¢¤®«ì ®á¨ c æ¥¯®ç¥çëå áâàãª-âãà, ®¡à §®¢ ëå  â®¬ ¬¨ As, ®¯à¥¤¥«ï¥â § ç¨-â¥«ìãî  ¨§®âà®¯¨î ®¯â¨ç¥áª¨å ¨ í«¥ªâà¨ç¥áª¨åá¢®©áâ¢ ¤¨ àá¥¨¤  æ¨ª . � áç¥âë ¯ à ¬¥âà®¢ §®-®© áâàãªâãàë ZnAs2 § âàã¤¥ë ¨§-§  ¡®«ìè®£® ª®-«¨ç¥áâ¢   â®¬®¢ ¢ í«¥¬¥â à®© ïç¥©ª¥ [1, 2]. �¯à¥-¤¥«¨âì íâ¨ ¯ à ¬¥âàë ¢®§¬®¦® ¯ãâ¥¬ íªá¯¥à¨¬¥-â «ì®£® ¨§ãç¥¨ï á¯¥ªâà®¢ ®¯â¨ç¥áª®£® ¯®£«®é¥¨ï�(h�) , ä®â®¯à®¢®¤¨¬®áâ¨ (��), ä®â®â®ª  ª®à®âª®£®§ ¬ëª ¨ï (���). �¯¥ªâàë �(h�) ¢ëç¨á«ïîâáï ¨§á¯¥ªâà®¢ ¯à®¯ãáª ¨ï T (h�) ¯® ä®à¬ã«¥T = (1�R)2 exp(��d)1�R2 exp(�2�d) ; (1)£¤¥ T , � , R | ª®íää¨æ¨¥âë ¯à®¯ãáª ¨ï, ¯®£«®-é¥¨ï ¨ ®âà ¦¥¨ï, d | â®«é¨  ®¡à §æ . �¯¥ªâ-àë T (h�) ¯à¨ 300 � ¯à¨¢¥¤¥ë ¢ à ¡®â¥ [3],  �(h�) ¯à¨ 300 ¨ 80 � | ¢ à ¡®â¥ [4]. � íâ¨å à -¡®â å ¯®ª § ®, çâ® ¢¥«¨ç¨  � ¨ í¥à£¥â¨ç¥áª®¥¯®«®¦¥¨¥ ªà ï á®¡áâ¢¥®£® ¯®£«®é¥¨ï § ¢¨áïâ ®â®à¨¥â æ¨¨ ¢¥ªâ®à   ¯àï¦¥®áâ¨ í«¥ªâà¨ç¥áª®£®¯®«ï E ¢®«ë, ¯ ¤ îé¥©   ®¡à §¥æ, ®â®á¨â¥«ì-® ®á¨ c ªà¨áâ «« . �®£« á® [1{4], ZnAs2 | ¯àï-¬®§®ë© ¯®«ã¯à®¢®¤¨ª á è¨à¨®© § ¯à¥é¥®©§®ë "dg(E k c) �= 0,90 í� ¨ "dg(E ? c) �= 0,93 í� ¯à¨300 �. � ®¡« áâ¨ í¥à£¨© ä®â®®¢ h� = 0; 5�0; 86 í�á¯¥ªâàë T (h�) ¨¬¥«¨ ®á®¡¥®áâ¨, ¥ ¯®«ãç¨¢è¨¥®¡êïá¥¨ï: ¢¥«¨ç¨  T? ¡ë«  ¯®áâ®ï®©,   ®â®-è¥¨¥ T?=T k ¨§¬¥ï«®áì ®â 1,4 ¤® 1,7 [3]. �¢â®àë [4]á¢ï§ «¨  ¡«î¤ ¥¬®¥ à §«¨ç¨¥ á ¯à¨¬¥áë¬ ¯®£«®-é¥¨¥¬ ¨ ¯®«ãç¨«¨ �?0 � 2,3 á¬�1 ¨ �k0 � 18 á¬�1¯à¨ h� = 0,8 í�.�« £®¤ àï ãá¯¥å ¬, ¤®áâ¨£ãâë¬ ¢ â¥å®«®-£¨¨ ¢ëà é¨¢ ¨ï ¬®®ªà¨áâ ««®¢ ZnAs2 [5], ãà®-¢¥ì ¨å ¯à¨¬¥á®£® ¯®£«®é¥¨ï ¡ë« á¨¦¥ ¤®�0 6 0,1 á¬�1 . �¡à §æë ¨§ íâ®£® ¬ â¥à¨ «  á â®«é¨-®© d6 0,3 á¬ (�d� 1) ¢ ®¡« áâ¨ h� = 0;5�0;86 í�¯à®§à çë ¨ ª®íää¨æ¨¥â T ¤®«¦¥ ¡ëâì ¯®áâ®ï-ë¬, çâ® ¨  ¡«î¤ «®áì ¤«ï T? �= 0;5 . �¤ ª® ª®íä-ä¨æ¨¥â T k § ¢¨á¥« ®â h� ¨ d . � ª ¯®ª § ®  ¬¨¢ à ¡®â¥ [6], ¯à¨ E k c  ¡«î¤ îâáï ®á®¡¥®áâ¨¢ à á¯à®áâà ¥¨¨ á¢¥â , ®¡ãá«®¢«¥ë¥ ¯à®áâà -áâ¢¥ë¬¨ ¥®¤®à®¤®áâï¬¨ ¯®ª § â¥«ï ¯à¥«®¬«¥-¨ï, çã¢áâ¢¨â¥«ìë¬¨ ª ¯®«ïà¨§ æ¨¨ á¢¥â . �â®â

ä ªâ ¥ ¡ë« ãçâ¥ ¢ à ¡®â¥ [4], ¯®íâ®¬ã § ç¥¨ï�k ®ª § «¨áì § ¢ëè¥ë¬¨.� á®¥¤¨¥¨ïå A2B5 ¤«ï E? c ¨ E k c  ¡«î¤ -¥âáï à § ï ¢¥«¨ç¨  "g , çâ® ®¡ãá«®¢«¥® à áé¥¯-«¥¨¥¬ ¢¥àå  ¢ «¥â®© §®ë ¢ â®çª¥ k = 0 ¨§-§ ¢«¨ï¨ï ªà¨áâ ««¨ç¥áª®£® ¯®«ï [1, 2]. � á¯¥ªâà å®âà ¦¥¨ï ¨ �� ¤«ï E ? c ¨ E k c  ¡«î¤ «¨áì ¯¨-ª¨, ¯à¨¯¨á ë¥ ®á®¢ë¬ á®áâ®ï¨ï¬ íªá¨â® , çâ®¯®§¢®«¨«® ®¯à¥¤¥«¨âì ¢¥«¨ç¨ã à áé¥¯«¥¨ï (�):� = 20 ¬í� ¯à¨ 300 � [4, 7]. �®£« á® [8], ®¤ ª®,¢ ZnAs2 à¥ «¨§ã¥âáï â®«ìª® ®¤  íªá¨â® ï á¥à¨ï,á®áâ®ï¨ï n = 1; 2 ª®â®à®©  ¡«î¤ îâáï ¯à¨ 4,2 � ¢á¯¥ªâà å ®âà ¦¥¨ï ¤«ï E k c ¨ T?(h�) , â. ¥. �= 0 .� á¯¥ªâà å T k(h�) ¨§-§  ¨â¥á¨¢®£® ¯®£«®é¥¨ïíªá¨â®ë¥ ¯¨ª¨ ¥ ¢¨¤ë, ¢®§¬®¦®, ¨áá«¥¤®¢ ¨¥á¯¥ªâà®¢ �� ¨ ��� ¯®§¢®«¨â ¨å  ¡«î¤ âì ¨ ®¯à¥-¤¥«¨âì � ¨ "dg(E k c) .�  áâ®ïé¥© à ¡®â¥ ¯à¨¢¥¤¥ë à¥§ã«ìâ âë ¨§ãç¥-¨ï ®¯â¨ç¥áª¨å ¯¥à¥å®¤®¢ ¢¡«¨§¨ ªà ï á®¡áâ¢¥®£®¯®£«®é¥¨ï ZnAs2 ¬¥â®¤ ¬¨ ®¯â¨ç¥áª®£® ¯à®¯ãáª -¨ï, �� ¨ ��� á æ¥«ìî ¢ëïá¥¨ï ®á®¢ëå ¯ à -¬¥âà®¢ §®®© áâàãªâãàë.�¥â®¤¨ª  íªá¯¥à¨¬¥â �¯¥ªâàë T (h�) , �� ¨ ��� ¡ë«¨ ¨áá«¥¤®¢ ë¢ ¨â¥à¢ «¥ â¥¬¯¥à âãà 80 � 300 � ¢ ¯«®áª®¯®«ï-à¨§®¢ ®¬ á¢¥â¥ ¯à¨ h� = 0;5� 1;1 í�. �áì ªà¨á-â ««  c ¢á¥£¤  «¥¦ «  ¢ ¯«®áª®áâ¨ ¯« áâ¨. �¯¥ªâ-àë ��� á¨¬ «¨áì   ¤¨®¤ å �®ââª¨ ª®¬¯¥á æ¨-®ë¬ ¬¥â®¤®¬, à §à ¡®â ë¬  ¢â®à ¬¨ [9]. �ã-ç®ª á¢¥â  ®â ���-21 (¨§®¡à ¦¥¨¥ ¢ëå®¤®© é¥«¨¬®®åà®¬ â®à ) ä®ªãá¨à®¢ «áï   ¯« áâ¨ã ZnAs2 .�§¬¥àï«®áì ®â®è¥¨¥ ¨â¥á¨¢®áâ¥© á¢¥â  (Texp ),¯®¯ ¢è¥£®   ä®â®á®¯à®â¨¢«¥¨¥ ¯à¨  «¨ç¨¨ ¯« á-â¨ë (I1 ) ¨ ¡¥§ ¥¥ (I0 ): Texp = I1=I0 . �¡ëç® ¯¥àâãà  á¢¥â®¢®£® ¯ãçª  ¢ ®¡®¨å á«ãç ïå ®¤¨ ª®-¢  ¨ Texp = T ,   § ç¥¨ï � ¢ëç¨á«ïîâáï ¨§ ä®à-¬ã«ë (1). �¤ ª® ¯à¨ E k c  ¯¥àâãà  § ¢¨á¨â ®âãá«®¢¨© ¨§¬¥à¥¨© ¨ T kexp 6= T k [6]. �¯¥ªâàë T (h�)¨§¬¥àï«¨áì   11 ®¡à §æ å c d ®â 0,005 ¤® 0,3 á¬.� ®¡« áâ¨ h� = 0;5 � 0;86 í� ®¨ ¡ë«¨ ¯à®§à ç-ë¬¨: T?exp = 45 � 50% ¤«ï ¢á¥å h� ; á®£« á® [6],T k = 0;95T? ¨§-§   ¨§®âà®¯¨¨ R . �® íâ¨¬ § ç¥¨-ï¬ T? ®¯à¥¤¥«ï«¨áì ª®íää¨æ¨¥âë R? . �¥«¨ç¨  Rçã¢áâ¢¨â¥«ì  ª á®áâ®ï¨î ¯®¢¥àå®áâ¨ ¨ ¬¥ï¥âáï



50 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü 2á® ¢à¥¬¥¥¬, ¯®íâ®¬ã ¥¥ ®¯à¥¤¥«ï«¨ ¢ ª ¦¤®© á¥à¨¨¨§¬¥à¥¨©. �«ï ãç¥â  ¨§¬¥¥¨© R , á¢ï§ ëå á à®á-â®¬ � , ¨á¯®«ì§®¢ «¨áì á¯¥ªâàë ®âà ¦¥¨ï ZnAs2 ¨§à ¡®âë [7].�¥§ã«ìâ âë ¨ ¨å ®¡áã¦¤¥¨¥�  à¨á. 1 ¯à¥¤áâ ¢«¥ë á¯¥ªâàë T?exp(h�) ¨T kexp(h�) ¯à¨ 300 � ¤«ï ®¡à §æ®¢ à §®© â®«é¨ë(®¨ ¡ë«¨ ¨§£®â®¢«¥ë ¨§ ®¤®£® ¨áå®¤®£® ®¡à §æ ¯ãâ¥¬ ¯®á«¥¤®¢ â¥«ì®© è«¨ä®¢ª¨). �¨¤®, çâ® ¢®¡« áâ¨ h� = 0;5� 0;89 í� ¢¥«¨ç¨  T?exp = 0;5 (¥§ ¢¨á¨â ®â h� ¨ d): ¢á¥ â®çª¨ «®¦ âáï   ªà¨¢ãî 1,â. ¥. ®¡à §æë ¯à®§à çë ¨ T?exp = T? . �à¨ E k c®¡« áâì ¯à®§à ç®áâ¨  ¡«î¤ ¥âáï â®«ìª® ¤«ï ®¡-à §æ®¢ á d 6 0;02 á¬ (ªà¨¢ ï 2), ¤«ï ¨å T kexp = T k .�à¨ h� > 0;87 í� ¨§-§  á®¡áâ¢¥®£® ¯®£«®é¥¨ïT? ¨ T k (ªà¨¢ë¥ 1, 2) ã¬¥ìè îâáï ¯® ¬¥à¥ à®áâ h� ¨ d (¢®§à áâ ¥â �d); ¢ íâ¨å á«ãç ïå �? ¨ �kà ááç¨âë¢ «¨áì ¯® ä®à¬ã«¥ (1).���������	
�����¨á. 1. �¯¥ªâàë ®¯â¨ç¥áª®£® ¯à®¯ãáª ¨ï ¤«ï E? c ¯à¨d= 0,02 � 0,29 á¬ (1) ¨ E k c ¯à¨ d = 0,29 (4); 0,11 (3)¨ 0,02 á¬ (2)�«ï ®¡à §æ®¢ á d > 0;02 á¬ ¢ ®¡« áâ¨ h� == 0;5�0;86 í�  ¡«î¤ ¥âáï íªá¯®¥æ¨ «ì®¥ ã¬¥ì-è¥¨¥ T kexp (ªà¨¢ë¥ 4, 3) á à®áâ®¬ h� ¨ d [6].� íâ®¬ á«ãç ¥ ¤«ï à áç¥â  á¯¥ªâà®¢ T k(h�) ¡ë«¢¢¥¤¥ ª®íää¨æ¨¥â A(h�; d) , ãç¨âë¢ îé¨© ¯®â¥-à¨ á¢¥â . �«ï ¥£® ¯®«ãç¥¨ï § ¢¨á¨¬®áâ¨ T kexp(h�)¨§ ®¡« áâ¨ h� = 0;5 � 0;86 í� íªáâà ¯®«¨à®¢ «¨áì¢ ®¡« áâì h� > 0;86 í� (T kextr | èâà¨å®¢ë¥ «¨-¨¨ 4, 3), £¤¥ ¯ ¤¥¨¥ T kexp ®¯à¥¤¥«ï¥âáï ¤¢ã¬ï ä ª-â®à ¬¨: à áá¥ï¨¥¬ á¢¥â  ¨ á®¡áâ¢¥ë¬ ¯®£«®é¥-¨¥¬. �®£¤  ¬®¦® § ¯¨á âì T k(h�) = AT kexp(h�) ,£¤¥ A = 0;95T?1 =T kexp(h�) ¤«ï h� < 0;86 í� ¨A = 0;95T?1 =T kextr(h�) ¤«ï h� > 0;86 í�,   T?1 |¢¥«¨ç¨  T? ¢ ®¡« áâ¨ ¯à®§à ç®áâ¨. �ç¥â ª®-

íää¨æ¨¥â®¢ A ¯à¨¢®¤¨â ª â®¬ã, çâ® á¯¥ªâàëT k(h�) ¤«ï ¢á¥å ®¡à §æ®¢ á®¢¯ ¤ îâ ¢ ®¡« áâ¨h� = 0;5 � 0;86 í�,   ¯à¨ h� > 0;86 í� ¨å ¯®¢¥¤¥-¨¥ ®¯à¥¤¥«ï¥âáï â®«ìª® á®¡áâ¢¥ë¬ ¯®£«®é¥¨¥¬.�¯¨á ë© á¯®á®¡ ¯à¨¬¥ï«áï ¤«ï à áç¥â  á¯¥ªâà®¢T k(h�) ¢á¥å ®¡à §æ®¢ á d > 0;02 á¬, ¯®á«¥ ç¥£® �k¢ëç¨á«ï«¨áì á®£« á® ä®à¬ã«¥ (1). � §¡à®á ¯®«ãç¥-ëå § ç¥¨© �k ¤«ï à §ëå ®¡à §æ®¢ ¥ ¯à¥¢ë-è « 7%.�  à¨á. 2 ¯à¥¤áâ ¢«¥ë á¯¥ªâàë �(h�) (á¯«®èë¥ªà¨¢ë¥) ¯à¨ 300 � ¨ 80 � ¤«ï E k c ¨ E? c . � á¯¥ªâ-à å �?(h�) (ªà¨¢ë¥ 2, 4) ¡« £®¤ àï  «¨ç¨î § ¯à¥-é¥®£® ¯àï¬®£® ¯¥à¥å®¤  ¯à¨ E ? c  ¡«î¤ îâáïíªá¨â®ë¥ ¯¨ª¨ ¯®£«®é¥¨ï. � ¥¥ [10] ¯à¨ 5{10 �¢ á¯¥ªâà å T?(h�)  ¬¨ § à¥£¨áâà¨à®¢   áâàãªâã-à , á®®â¢¥âáâ¢ãîé ï á®áâ®ï¨ï¬ á¢®¡®¤®£® íªá¨â®-  á n= 1; 2; 3 , ¨ ®¯à¥¤¥«¥  í¥à£¨ï á¢ï§¨ íªá¨â® :G = 17,5 ¬í� ¨ "dg(E ? c) ¢ ®¡« áâ¨ 5 � 300 �.� à ¡®â¥ [8] ¯®«ãç¥  ¢¥«¨ç¨  G= 12 ¬í�.���������	
�����¨á. 2. �¯¥ªâàë á®¡áâ¢¥®£® ¯®£«®é¥¨ï (1{4), �� (5, 6)¨ ��� (7, 8) ¤«ï E k c (1, 3, 5{8) ¨ E ? c (2, 4) ¯à¨â¥¬¯¥à âãà å 300 � (1, 2, 5, 7) ¨ 80 � (3, 4, 6, 8)�§ à¨á. 2 ¢¨¤®, çâ® á¯¥ªâàë �(h�) ¤«ï E k c¯à¨ § ç¥¨ïå � < 10 á¬�1 ¨¬¥îâ ä®à¬ã, â¨¯¨ç-ãî ¤«ï ¥¯àï¬ëå ¯¥à¥å®¤®¢ (ªà¨¢ë¥ 1, 3). �¤¥áì¦¥ ¯à¨¢¥¤¥ë á¯¥ªâàë �� (5, 6) ¨ ��� (7, 8), áï-âë¥ ¢   «®£¨çëå ãá«®¢¨ïå ¨ ¤«ï ã¤®¡áâ¢  á®¯®-áâ ¢«¥¨ï á¤¢¨ãâë¥ ¯® ®á¨ ®à¤¨ â ¤® á®¢¬¥é¥¨ïá® á¯¥ªâà ¬¨ �(h�) ¢ ®¡« áâ¨ ¬ «ëå § ç¥¨© � .�à¨ â ª®¬ á®¢¬¥é¥¨¨ ¢ § ç¨â¥«ì®¬ ¨â¥à¢ «¥§ ç¥¨© � ¢á¥ âà¨ á¯¥ªâà  á®¢¯ ¤ îâ. �â®£® á«¥¤®-¢ «® ®¦¨¤ âì, â ª ª ª �� ¯à®¯®àæ¨® «ì  �(h�)¯à¨ �d � 1 ,   ��� ¯à®¯®àæ¨® «ì  �(h�) ¯à¨�L� 1 , £¤¥ L | ¤¨ääã§¨® ï ¤«¨  ¥®á®¢ëå®á¨â¥«¥© [11]. �®«ìè¨© ¨â¥à¢ « § ç¥¨© � , ¯à¨ª®â®àëå á¯¥ªâàë �(h�) ¨ ��� á®¢¯ ¤ îâ, ãª §ë¢ ¥â  â®, çâ® L� d . �®à®£¨ á¯¥ªâà®¢ ��� (ªà¨¢ë¥ 7, 8)



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü2 51 ¡«î¤ îâáï ¯à¨ ¬¥ìè¨å § ç¥¨ïå � , ç¥¬ ã ��(5, 6), ¨§-§  ¯à¨¬¥á®£® ¯®£«®é¥¨ï, ª®â®à®¥ ¥ ¤ ¥â¢ª« ¤  ¢ á¨£ « ���. �áá«¥¤®¢ ¨¥ á¯¥ªâà®¢ �� ¨��� ¯®¤â¢¥à¤¨«®, çâ® ªà © á®¡áâ¢¥®£® ¯®£«®é¥-¨ï ZnAs2 ®¯à¥¤¥«ï¥âáï ¥¯àï¬ë¬ ¯¥à¥å®¤®¬. �®çª¨¯¥à¥£¨¡ , ®¡®§ ç¥ë¥   à¨á. 2 ¨¤¥ªá ¬¨ a; : : : ; d ,®âà ¦ îâ £à ¨æë ãç áâ¨ï (¯®£«®é¥¨¥ «¨¡® ¨á¯ãá-ª ¨¥) ä®®®¢ à §ëå í¥à£¨© (k�m ) ¢ ¯®£«®é¥¨¨á¢¥â . � ¯®¨¦¥¨¥¬ â¥¬¯¥à âãàë á¯¥ªâàë á¤¢¨£ -îâáï ¢ ®¡« áâì ¡®«ìè¨å h� , á®åà ïï ¢ ®á®¢ëåç¥àâ å á¢®î ä®à¬ã. �â® ãª §ë¢ ¥â   ãç áâ¨¥ ®¤®£®¨ â®£® ¦¥  ¡®à  ä®®®¢ ¢ ¥¯àï¬®¬ ¯¥à¥å®¤¥ ¯à¨80 � 300 �, çâ® ¯®§¢®«¨«® ®¯à¥¤¥«¨âì (¯® á¬¥é¥-¨î ¯à¨ ¨§¬¥¥¨¨ â¥¬¯¥à âãàë «î¡®© â®çª¨ ¯¥-à¥£¨¡ ) â¥¬¯¥à âãàë© ª®íää¨æ¨¥â á¬¥é¥¨ï ¤«ï"ig(E k c) : �i(E k c) = (�4;3� 0;2) � 10�4 í�/�.� «¨§ á¯¥ªâà®¢ �k(h�) (á ¯à¨¢«¥ç¥¨¥¬ â¥®à¨¨�««¨®ââ  [12]) ¯®ª § «, çâ® ¥¯àï¬®© ¯¥à¥å®¤ à §à¥-è¥ ¨ ¯à®¨áå®¤¨â á ãç áâ¨¥¬ íªá¨â®ëå á®áâ®ï¨©.�® á¯¥ªâà ¬ �k(h�) ¬®¦® ®¯à¥¤¥«¨âì íªá¨â®ãîè¨à¨ã § ¯à¥é¥®© §®ë: "ige = ("ig �G) ¯à¨ ãá«®-¢¨¨ ¯à ¢¨«ì®© ¨¤¥â¨ä¨ª æ¨¨ ¯®à®£®¢, á®®â¢¥â-áâ¢ãîé¨å ¯®£«®é¥¨î ¨ ¨á¯ãáª ¨î ä®®  ®¤®©¨ â®© ¦¥ í¥à£¨¨. �®£« á® [12], â ª¨¥ ¯®à®£¨ à á¯®-«®¦¥ë á¨¬¬¥âà¨ç® ®â®á¨â¥«ì® "ige ¨ à §¤¥«¥ëí¥à£¥â¨ç¥áª¨¬ ¨â¥à¢ «®¬ 2k�m . � á¯¥ªâà å ä®â®-«î¬¨¥áæ¥æ¨¨ ZnAs2 ¯à¨ 80 �  ¡«î¤ « áì ¯®«®á ¨§«ãç¥¨ï ¥¨§¢¥áâ®© ¯à¨à®¤ë á ¬ ªá¨¬ã¬®¬ ¯à¨h� = 0,965 í� ¨ ¯®«ãè¨à¨®© 25 ¬í� [13]. �®à¬ ¯®«®áë å à ªâ¥à  ¤«ï ¨§«ãç â¥«ì®© à¥ª®¬¡¨ æ¨¨¥¯àï¬®£® ¯¥à¥å®¤ , ¯®íâ®¬ã ¥áâ¥áâ¢¥® ¯à¥¤¯®«®-¦¨âì, çâ® ¯à¨ 80 � ¡ã¤¥â "ige(E k c) = 0,965 í�. � ªà¨¢®© 3 (à¨á. 2) íâ® § ç¥¨¥ ®¡®§ ç¥® ¨¤¥ª-á®¬ I . �¥à£¥â¨ç¥áª¨¥ ¯®«®¦¥¨ï ¯®à®£®¢ b ¨ c ,  â ª¦¥ a ¨ d á¨¬¬¥âà¨çë ®â®á¨â¥«ì® â®çª¨ I .�à¨ 300 � § ç¥¨¥ "ige(E k c) = 0,875 í� (ªà¨¢ ï 1)¨, á ãç¥â®¬ G= 17,5 ¬í�, "ig(E k c) = 0,892 í�. �® ¯®-«®¦¥¨î â®ç¥ª ¯¥à¥£¨¡  ¨ ¯®à®£  ¯®£«®é¥¨ï ®â®-á¨â¥«ì® "ige(E k c) ¡ë«¨ ®¯à¥¤¥«¥ë k�1 = 6{7 ¬í�;k�2 = 19{20 ¬í�; k�3 = 33{35 ¬í�. � ¤ «ì¥© ��-®¡-« áâ¨ ¯à¨ § ç¥¨ïå h� , á®®â¢¥âáâ¢ãîé¨å ¯®«ãç¥-ë¬ k�1�3 ,  ¡«î¤ «¨áì «¨¨¨ à¥è¥â®ç®£® ¯®£«®-é¥¨ï ZnAs2 [14].�â¥á¨¢®¥ ¯®£«®é¥¨¥ ¯à¨ E k c ¤«ï � >10 á¬�1 (á¬. à¨á. 2, ªà¨¢ë¥ 1, 3) ãª §ë¢ ¥â   ¯àï¬®©à §à¥è¥ë© ¯¥à¥å®¤ ¨ ¯à¥¯ïâáâ¢ã¥â  ¡«î¤¥¨îíªá¨â®ëå ¯¨ª®¢. �à¨ ¨áá«¥¤®¢ ¨¨ á¯¥ªâà®¢ ��¨ ��� ¢ ®¡« áâ¨ h� , £¤¥ � > 103 á¬�1 , ¡ë«¨ § à¥-£¨áâà¨à®¢ ë ¯¨ª¨ ¯®£«®é¥¨ï (ªà¨¢ë¥ 5{8).�  à¨á. 3 ¯à¥¤áâ ¢«¥ë ãç áâª¨ á¯¥ªâà®¢ ���,§ ¯¨á ë¥ ¯à¨ 300 ¨ 80 � ¢ ¥¯®«ïà¨§®¢ ®¬ ¨¯®«ïà¨§®¢ ®¬ á¢¥â¥. � ¥¯®«ïà¨§®¢ ®¬ á¢¥â¥  -¡«î¤ îâáï ¤¢  ¯¨ª , ª®â®àë¥ á ¯®¨¦¥¨¥¬ â¥¬¯¥-à âãàë á¬¥é îâáï ¢ ®¡« áâì ¡®«ìè¨å h� ¨ § ¬¥â®áã¦ îâáï (ªà¨¢ë¥ 1, 4). �¡  ¯¨ª  ¯®«ïà¨§®¢ ë:¯à¨ E k c ®áâ ¥âáï ¤«¨®¢®«®¢ë© ¯¨ª (2, 5), ¯à¨E ? c | ª®à®âª®¢®«®¢ë© (3, 6); ¨å ¯®«ãè¨à¨ ¬¥ìè¥ ¢¥«¨ç¨ë kT , çâ® å à ªâ¥à® ¤«ï íªá¨â®-®£® ¯®£«®é¥¨ï.

���������	
�����¨á. 3. �¯¥ªâàë ��� ¢ ¥¯®«ïà¨§®¢ ®¬ á¢¥â¥ (1, 4); ¤«ïE k c (2, 5) ¨ E ? c (3, 6) ¯à¨ 300 (1{3) ¨ 80 � (4{6)����������¨á. 4. �¥¬¯¥à âãàë¥ § ¢¨á¨¬®áâ¨ "dge(E k c) (1) ¨"dge(E ? c) (2, 3) (I | á¯¥ªâàë ���, II | á¯¥ªâàë¯®£«®é¥¨ï)�  à¨á. 4 ¯à¨¢¥¤¥ë â¥¬¯¥à âãàë¥ § ¢¨á¨¬®á-â¨ í¥à£¥â¨ç¥áª®£® ¯®«®¦¥¨ï ¬ ªá¨¬ã¬®¢ íâ¨å ¯¨-ª®¢ ¤«ï E k c , E ? c ,   â ª¦¥ íªá¨â®®£® ¯¨-ª  "dge(E ? c) ,  ¡«î¤ ¥¬®£® ¢ á¯¥ªâà å �?(h�)(á¬. à¨á. 2). �¨¤®, çâ® í¥à£¥â¨ç¥áª¨¥ ¯®«®¦¥-¨ï ª®à®âª®¢®«®¢®£® ¯¨ª  (à¨á. 4, 2) ¨ ®á®¢-®£® á®áâ®ï¨ï (n = 1) § ¯à¥é¥®© á¥à¨¨ á¢®-¡®¤®£® íªá¨â®  (à¨á. 4, 3) á®¢¯ ¤ îâ. �ç¨âë-¢ ï áª § ®¥, ¬®¦® ãâ¢¥à¦¤ âì, çâ® ¯¨ª¨ ¯®£«®-é¥¨ï,  ¡«î¤ ¥¬ë¥ ¢ á¯¥ªâà å ��� ¤«ï E k c ,®¡ãá«®¢«¥ë ®á®¢ë¬ á®áâ®ï¨¥¬ (n = 1) à §à¥-è¥®© á¥à¨¨ á¢®¡®¤®£® íªá¨â® , â. ¥. ¯àï¬ ï 1(à¨á. 4) ¯à¥¤áâ ¢«ï¥â á®¡®© â¥¬¯¥à âãàãî § ¢¨á¨-¬®áâì "dge(E k c) . �®  ª«® ¬ ¯àï¬ëå 1, 2 ®¯à¥¤¥«¥-ë ª®íää¨æ¨¥âë �d(E k c) = (�3;8�0;1)�10�4 í�/�¨ �d(E ? c) = (�3;3 � 0;1) � 10�4 í�/�. � §«¨ç¨¥¬¥¦¤ã § ç¥¨ï¬¨ � ãª §ë¢ ¥â   § ¬¥âãî  ¨§®-âà®¯¨î â¥à¬¨ç¥áª®£® à áè¨à¥¨ï à¥è¥âª¨, çâ® å -à ªâ¥à® ¤«ï á®¥¤¨¥¨© £àã¯¯ë A2B5 .



52 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2000. ü 2�à¨ 300 ¨ 80 � ¯®«ãç¥®: �= 17�1 ¨ 7�0;5 ¬í�¨ (á ãç¥â®¬ G) "dg(E k c) = 0;956 ¨ 1;039 í� á®®â¢¥â-áâ¢¥®.� ª«îç¥¨¥�®«ãç¥ë ®¢ë¥ á¢¥¤¥¨ï ® §®®© áâàãªâãà¥ZnAs2 ¯à¨ á®¢¬¥áâ®¬ ¨áá«¥¤®¢ ¨¨ á¯¥ªâà®¢ ¯®£«®-é¥¨ï, �� ¨ ���.�áâ ®¢«¥®, çâ® ªà © äã¤ ¬¥â «ì®£® ¯®£«®-é¥¨ï ZnAs2 ®¯à¥¤¥«ï¥âáï ¥¯àï¬ë¬ à §à¥è¥ë¬¯¥à¥å®¤®¬, ¯à®¨áå®¤ïé¨¬ á ãç áâ¨¥¬ íªá¨â®ëå á®-áâ®ï¨©, ¤«ï ª®â®à®£® "ig(E k c) = 0;89 í� (300 K)¨ �i(E k c) = (�4;3 � 0;2) � 10�4 í�/� ¢ ®¡« áâ¨80�300 �. �æ¥¥ë í¥à£¨¨ ä®®®¢, ãç áâ¢ãîé¨å¢ ¯®£«®é¥¨¨.�®ª § ®, çâ® ¯à¨ ¯®«ïà¨§ æ¨¨ E k c â ª¦¥¨¬¥¥â ¬¥áâ® ¯àï¬®© à §à¥è¥ë© ¯¥à¥å®¤, ¯à®¨á-å®¤ïé¨© á ãç áâ¨¥¬ íªá¨â®ëå á®áâ®ï¨©; ¤«ï ¥-£® ®¯à¥¤¥«¥ë "dg(E k c) = 0;956 í� (300 K) ¨�d(E k c) = (�3;8 � 0;1) � 10�4 í�/� ¢ ®¡« áâ¨80� 300 �.�¨â¥à âãà 1. � § à¥¢ �.�., �¥¢ç¥ª® �.�., �à¨¡¥à£ �.�., �®¡®«¥¢ �.�.�®«ã¯à®¢®¤¨ª®¢ë¥ á®¥¤¨¥¨ï £àã¯¯ë A IIBV . �.,1978.2. �ëà¡ã �.�. �¯â®í«¥ªâà®ë¥ á¢®©áâ¢  á®¥¤¨¥¨© £àã¯-¯ë A IIBV . �¨è¨¥¢, 1983.
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¢®¤¨¬®áâ¨ ¨, çâ®¡ë ¯®¤ç¥àªãâì íâ® ®â«¨ç¨¥, ¥£®á«¥¤ã¥â  §ë¢ âì ¬¥©áá¥à®¢áª¨¬ â®ª®¬. �®à¬ «ì-® ¢®§¨ª®¢¥¨¥ ¬¥©áá¥à®¢áª®£® â®ª  ¬®¦® à á-á¬ âà¨¢ âì ª ª ç áâë© á«ãç © ï¢«¥¨ï á ¬®®à£ ¨-§ æ¨¨, å®âï íâ® ¬ «® çâ® ¯à®ïáï¥â.�®ç¥¬ã ¢®§¨ª ¥â íää¥ªâ �¥©áá¥à ? �®ç¥¥, ª -ª¨¬¨ á¢®©áâ¢ ¬¨ ¤®«¦¥ ®¡« ¤ âì  á ¬¡«ì ç áâ¨æ,çâ®¡ë ¢ ¥¬ à¥ «¨§®¢ «áï íâ®â íää¥ªâ, ¨ ç¥¬ã á®-®â¢¥âáâ¢ã¥â á®áâ®ï¨¥, ¢ ª®â®à®¬ ¨¤ãªæ¨ï ¢ãâà¨á¨áâ¥¬ë ç áâ¨æ áâ ®¢¨âáï à ¢®© ã«î? �® íâ®-¬ã ¯®¢®¤ã ¥â ¥¤¨®© â®çª¨ §à¥¨ï ¨ ¬®¦® ¢ë¤¥-«¨âì âà¨ à §«¨çëå ¯®¤å®¤  ª ®¡êïá¥¨î íää¥ªâ �¥©áá¥à .1. �. ¤¥ �¥ [2] ¯®ª § «, çâ® ¥á«¨ § ¯¨á âì ¢ë-à ¦¥¨¥ ¤«ï á¢®¡®¤®© í¥à£¨¨ á¢¥àå¯à®¢®¤¨ª  ¢¢¨¤¥ F = ZV FsdV +EJ +EM ; (1)


