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�ãé¥áâ¢ãîé¨¥ íªá¯¥à¨¬¥â «ìë¥ ¤ ë¥ ®â®á¨â¥«ì® á®áâ ¢  ¨ ãá«®¢¨© ªà¨áâ ««¨§ æ¨ ¯®-
«ã¯à®¢®¤¨ª®¢ëå â¢¥à¤ëå à áâ¢®à®¢ Hg1−zMnzTe, í¯¨â ªá¨ «ì® ¢ëà é¨¢ ¥¬ëå   ¯®¤«®¦ª¥

Cd(Zn)Te, ®¡ àã¦¨¢ îâ àï¤ ®á®¡¥®áâ¥©, ¯®§¢®«ïîé¨å £®¢®à¨âì ® áãé¥áâ¢¥®¬ ¢«¨ï¨¨ ¯®¤-
«®¦ª¨   å à ªâ¥à ªà¨áâ ««¨§ æ¨¨ â¢¥à¤®© ä §ë. �  è¥© à ¡®â¥ ¤ ë¥ ¦¨¤ª®ä §®© í¯¨â ªá¨¨
Hg1−zMnzTe à áá¬ âà¨¢ îâáï ¢ á¢¥â¥ ¢®§¬®¦®£® ¢«¨ï¨ï   á®áâ ¢ ¨ ãá«®¢¨ï ªà¨áâ ««¨§ æ¨¨

ã¯àã£¨å  ¯àï¦¥¨©, ¢®§¨ª îé¨å ¢á«¥¤áâ¢¨¥ ¥á®®â¢¥âáâ¢¨ï ¯ à ¬¥âà®¢ ªà¨áâ ««¨ç¥áª®© à¥è¥â-
ª¨ ¯®¤«®¦ª¨ ¨ í¯¨â ªá¨ «ì®£® á«®ï. �á®¢ë¬ ¨áâàã¬¥â®¬ ¨áá«¥¤®¢ ¨ï ï¢«ï¥âáï â¥à¬®¤¨ -
¬¨ç¥áª¨©   «¨§ ¬¥â áâ ¡¨«ì®£® à ¢®¢¥á¨ï ¬¥¦¤ã  ¯àï¦¥®© â¢¥à¤®© ä §®© ¨ ¯¥à¥áëé¥ë¬

à áâ¢®à®¬ ª®¬¯®¥â.

�§¬¥¥¨¥ å à ªâ¥à  ä §®¢ëå à ¢®¢¥á¨© ¯à¨ ¨á-
¯®«ì§®¢ ¨¨ ¥á®£« á®¢ ®© ¯® ¯ à ¬¥âàã à¥è¥âª¨

¯®¤«®¦ª¨ ï¢«ï¥âáï ®¤¨¬ ¨§ ®á®¢ëå ä ªâ®à®¢,
®¯à¥¤¥«ïîé¨å á¯¥æ¨ä¨ªã í¯¨â ªá¨ «ì®£® ¢ëà é¨-
¢ ¨ï ¯®«ã¯à®¢®¤¨ª®¢ëå â¢¥à¤ëå à áâ¢®à®¢ ¬¥â®-
¤®¬ ¦¨¤ª®ä §®© í¯¨â ªá¨¨ (���). � ª,  ¯à¨¬¥à,
í¯¨â ªá¨ «ìë¥ ¯«¥ª¨ Hg1−zMnzTe ®¡ëç® ¢ëà -
é¨¢ îâ   ¯®¤«®¦ª å CdTe-¬ â¥à¨ « , ¨¬¥îé¥£®

¡®«ìè¨© ¯ à ¬¥âà ªà¨áâ ««¨ç¥áª®© à¥è¥âª¨, ç¥¬

â¢¥à¤ë© à áâ¢®à «î¡®£® á®áâ ¢  (â ¡«. 1). �á«¥¤-
áâ¢¨¥ íâ®£®,  àï¤ã á ¢§ ¨¬®¤¨ääã§¨¥© ¬¥â ««®¢,
  á®áâ ¢ í¯¨â ªá¨ «ì®£® á«®ï ¬®£ãâ ®ª §ë¢ âì

¢«¨ï¨¥ á«¥¤ãîé¨¥ ¯à®æ¥ááë. �®-¯¥à¢ëå, ¨§-§  ¥-
á®®â¢¥âáâ¢¨ï ¯ à ¬¥âà®¢ ªà¨áâ ««¨ç¥áª®© à¥è¥âª¨

§ âàã¤ï¥âáï ®¡à §®¢ ¨¥ § à®¤ëè¥© ®¢®© ä §ë  

¯®¢¥àå®áâ¨ ¯®¤«®¦ª¨ ¯à¨ ¯à¨¢¥¤¥¨¨ ¥¥ ¢ ª®â ªâ

á à®áâ®¢ë¬ à á¯« ¢®¬. �®®â¢¥âáâ¢¥®, ¤«ï  ç -
«  ªà¨áâ ««¨§ æ¨¨ âà¥¡ã¥âáï ¯à¥¤¢ à¨â¥«ì®¥ ¯¥-
à¥®å« ¦¤¥¨¥ à á¯« ¢ . �á«¨ ¦¥ ã¦®¥ ¯¥à¥®å« -
¦¤¥¨¥ ¥ ®¡¥á¯¥ç¥®, â® ¯à®¨áå®¤¨â ¯®¤à áâ¢®à¥¨¥
¯®¤«®¦ª¨, ¢ à¥§ã«ìâ â¥ ª®â®à®£® à á¯« ¢ ®¡¥¤ï¥âáï
â¥««ãà®¬. �®¤à áâ¢®à¥¨¥ ¯®¤«®¦ª¨ ¯à®¤®«¦ ¥âáï

¤® â¥å ¯®à, ¯®ª  à ¢®¢¥á ï â¥¬¯¥à âãà  ªà¨áâ «-
«¨§ æ¨¨ à á¯« ¢  ¥ ®ª ¦¥âáï ¢ëè¥ â¥¬¯¥à âãàë

¯®¤«®¦ª¨   ¢¥«¨ç¨ã ¯¥à¥®å« ¦¤¥¨ï. � «¥¥, á ¬ 
¢¥«¨ç¨  ¯¥à¥®å« ¦¤¥¨ï (¯¥à¥áëé¥¨ï à á¯« ¢ )
®¯à¥¤¥«ï¥âáï ã¯àã£¨¬¨  ¯àï¦¥¨ï¬¨, ¢®§¨ª îé¨-
¬¨ ¬¥¦¤ã ¯®¤«®¦ª®© ¨ í¯¨â ªá¨ «ìë¬ á«®¥¬ á

 ç «®¬ ªà¨áâ ««¨§ æ¨¨. � â®çª¨ §à¥¨ï â¥à¬®¤¨-
 ¬¨ª¨, ¯® ¤®áâ¨¦¥¨¨ ¥¡®«ìè®© (¬¥¥¥ 1 ¬ª¬)
â®«é¨ë á«®ï íâ¨  ¯àï¦¥¨ï à §à¥è îâáï ¯ãâ¥¬

®¡à §®¢ ¨ï ¢ à áâãé¥¬ á«®¥ á¥âª¨ ¤¨á«®ª æ¨© ¥á®-
®â¢¥âáâ¢¨ï, ¯®á«¥ ç¥£® ¤®áâ¨£ãâ®¥ ¯¥à¥®å« ¦¤¥¨¥
®ª §ë¢ ¥âáï ¨§¡ëâ®çë¬ ¨ ¤ «ì¥©è ï ªà¨áâ ««¨-
§ æ¨ï ¢ § ç¨â¥«ì®© ¬¥à¥ ®¯à¥¤¥«ï¥âáï ¤¨ääã§¨®-
ë¬¨ ¯à®æ¥áá ¬¨ ¢ ¦¨¤ª®© ä §¥. � ¤àã£®© áâ®à®ë,
ãç¨âë¢ ï ®â®á¨â¥«ì® ¨§ªãî â¥¬¯¥à âãàã à®áâ 

¨ â®â ä ªâ, çâ® ¢á«¥¤áâ¢¨¥ ¢§ ¨¬®¤¨ääã§¨¨ ª®¬¯®-

¥â £à ¨æ  ¬¥¦¤ã ¯®¤«®¦ª®© ¨ í¯¨â ªá¨ «ìë¬

á«®¥¬ ®ª §ë¢ ¥âáï à §¬ëâ®©, «¥£ª® ¤®¯ãáâ¨âì, çâ®
 ¯àï¦¥®¥ á®áâ®ï¨¥ ªà¨áâ ««  á®åà ï¥âáï  

à ááâ®ï¨ïå ¢ ¤¥áïâª¨ ¬¨ªà®. �®áª®«ìªã í¥à£¨ï

ã¯àã£®£® ¢§ ¨¬®¤¥©áâ¢¨ï  ¤¤¨â¨¢® ¢å®¤¨â ¢ ®¡éãî

í¥à£¨î ªà¨áâ «« , ª®æ¥âà æ¨¨ á¬¥è¨¢ îé¨åáï ¢
â¢¥à¤®© ä §¥ ¢¥é¥áâ¢ ¢ íâ®¬ á«ãç ¥ ¨§¬¥ïîâáï ¢

áâ®à®ã ¥¥ ã¬¥ìè¥¨ï.�¥«ì  è¥© à ¡®âë— ®æ¥ª 

à¥ «ì®© à®«¨ ä ªâ®à  ¯®¤«®¦ª¨ ¯à¨ í¯¨â ªá¨ «ì-
®¬ ¢ëà é¨¢ ¨¨ Hg1−zMnzTe/CdTe.

� â¥à¨ «®¬ ¤«ï  è¥£® ¨áá«¥¤®¢ ¨ï ¯®á«ã¦ â

íªá¯¥à¨¬¥â «ìë¥ ¤ ë¥ ¯® ¦¨¤ª®ä §®© í¯¨â ª-
á¨¨ Hg1−zMnzTe, ¯à¥¤áâ ¢«¥ë¥ ¢ à ¡®â å [2,3].
� à ¡®â¥ [2] ¬ë ®¡ àã¦¨¢ ¥¬ ¯®¤à®¡ë©   «¨§

ä §®¢ëå à ¢®¢¥á¨© ¢ á¨áâ¥¬¥ Hg–Mn–Te (���) á

¯®§¨æ¨¨ ¬¥â®¤  ¯®«®áâìî  áá®æ¨¨à®¢ ëå à áâ¢®-
à®¢ (���). �ªá¯¥à¨¬¥â «ìë¥ ¤ ë¥ ¯® ���

á®¯®áâ ¢«ïîâáï á à áç¥â®¬, ¢ë¯®«¥ë¬ ¬¥â®¤®¬

��� ¯à¨ç¥¬ à áç¥âë¥ ¯ à ¬¥âàë ç áâìî ¢ë¡à -
ë   ®á®¢¥ â¥®à¥â¨ç¥áª¨å á®®¡à ¦¥¨©, ç áâìî

 ©¤¥ë ¨§   «¨§  ¤¨ £à ¬¬ë á®áâ®ï¨ï ¡¨ àëå

á¨áâ¥¬ Hg–Te ¨ Mn–Te,   â ª¦¥ â®ç¥ª ¤¨ £à ¬¬ë

á®áâ®ï¨ï á¨áâ¥¬ë Hg–Mn–Te, ®¯à¥¤¥«¥ëå ¬¥â®-
¤®¬ ¢¨§ã «ì®-â¥à¬¨ç¥áª®£®   «¨§ . �¨¤ª®ä § ï

í¯¨â ªá¨ï ¯à®¢®¤¨« áì   ¯®¤«®¦ªã CdTe ¯à¨ â¥¬¯¥-
à âãà å   5–7 £à ¤ãá®¢ ¬¥ìè¥ ®¦¨¤ ¥¬®© â¥¬¯¥à -

� ¡«¨æ  1. � à ¬¥âàë ªà¨áâ ««¨ç¥áª®© à¥è¥âª¨ ¥ª®-
â®àëå ¡¨ àëå á®¥¤¨¥¨© á® áâàãªâãà®© áä «¥à¨â  [1]

�®¥¤¨¥¨¥ a, Å

CdTe 6.482
HgTe 6.4605
MnTe 6.345∗

ZnTe 6.1037

�à¨¬¥ç ¨¥. � ç¥¨¥ ¯®«ãç¥® ¨§   «¨§  § ¢¨á¨¬®áâ¨ ¯ à -
¬¥âà  ªà¨áâ ««¨ç¥áª®© à¥è¥âª¨ Hg1−zMnzTe ®â á®áâ ¢ .
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� ¡«¨æ  2. �ªá¯¥à¨¬¥â «ìë¥ ¤ ë¥ ¯® ¦¨¤ª®ä §®© í¯¨â ªá¨¨ Hg1−zMnzTe

�®áâ ¢ ¦¨¤ª®© ä §ë �®áâ ¢ â¢¥à¤®© ä §ë

�®¤«®¦ª  (§ £àã§ª ) T , K ®¦¨¤ ¥¬ë© ¯® à¥§ã«ìâ â ¬ ¬¨ªà®  «¨§ 

¤®«ï Mn ¤®«ï Te ¤®«ï Mn ¤®«ï Mn ¤®«ï Cd

CdTe [2] 0.01 0.75 781 > 0.1 0.06
0.015 789 0.17 0.09
0.0175 793 0.17 0.105
0.01875 799 0.17 0.14
0.025 802 > 0.17 0.165
0.032 0.6 923 > 0.17 0.14

Cd0.96Zn0.04Te [3] 0.2425 0.75 793 0.08 0.04 0.02
0.33775 0.65 848 0.08 0.07 0.04

âãàë «¨ª¢¨¤ãá  à ¢®¢¥á®© á¨áâ¥¬ë. � ª ®â¬¥ç îâ
 ¢â®àë, ¯®¤«®¦ª  ¯à¨ íâ®¬ ¯à ªâ¨ç¥áª¨ ¥ à áâ¢®-
àï« áì. � à ¡®â¥ [3] ¨áá«¥¤®¢ â¥«¨ ¯« ¨à®¢ «¨ ¯®-
«ãç¨âì ¬ â¥à¨ « á®áâ ¢  z = 0.08, á®®â¢¥âáâ¢ãîé¥£®
§ ¯à¥é¥®© §®¥ ∼ 0.1 í� ¯à¨ 300 K. �¯¨â ªá¨ï ¯à®-
¢®¤¨« áì   ¯®¤«®¦ª¥ Cd0.96Zn0.04Te, á®áâ ¢ è¨åâë
¢ë¡¨à «áï   ®á®¢ ¨¨ § ¢¨á¨¬®áâ¨ z ®â á®áâ ¢ 

¦¨¤ª®© ä §ë, ¯à¥¤«®¦¥®© ¢ à ¡®â¥ [4]. � á¢®î

®ç¥à¥¤ì ¢ à ¡®â¥ [4] íâ  § ¢¨á¨¬®áâì ¡ë«  ¯®«ãç¥ 
¯à¨ ¯®¯ëâª¥ ®¯¨á âì ¯®¢¥àå®áâì «¨ª¢¨¤ãá  á¨áâ¥¬ë

Hg–Mn–Te ¯® â¥¬¯¥à âãà ¬ ªà¨áâ ««¨§ æ¨¨ ¯à¨ í¯¨-
â ªá¨ «ì®¬ ¢ëà é¨¢ ¨¨ ªà¨áâ ««®¢   ¯®¤«®¦ª¥

CdTe. �â¬¥â¨¬, çâ® à áç¥â ¢ [4] â ª¦¥ ¯à®¢¥¤¥ ¢

¯à¨¡«¨¦¥¨¨ ¯®«®áâìî  áá®æ¨¨à®¢ ®£® à áâ¢®à .
� ª á«¥¤ã¥â ¨§ â ¡«. 2, ¢® ¢á¥å íªá¯¥à¨¬¥â «ìëå

á«ãç ïå § ç¥¨ï ª®æ¥âà æ¨¨ ¬ à£ æ  ¬¥ìè¥

®¦¨¤ ¥¬ëå. � «®£¨ç®¥ ¥á®®â¢¥âáâ¢¨¥ ¬¥¦¤ã à á-
ç¥â®¬, ¢ë¯®«¥ë¬ ¬¥â®¤®¬ ���, ¨ íªá¯¥à¨¬¥-
â®¬  ¡«î¤ «®áì ¨ ¡ë«® ®â¥á¥®   áç¥â ã¯àã-
£¨å  ¯àï¦¥¨© ¯à¨ í¯¨â ªá¨ «ì®¬ ¢ëà é¨¢ ¨¨

Hg1−zZnzTe [5]. � à ¡®â¥ [3], ªà®¬¥ â®£®, ®â¬¥ç ¥âáï
¯à¨áãâáâ¢¨¥ ¢ í¯¨â ªá¨ «ì®¬ á«®¥ ª ¤¬¨ï, ª®«¨ç¥-
áâ¢® ª®â®à®£® ¯à®¯®àæ¨® «ì® ª®«¨ç¥áâ¢ã ¬ à£ -
æ , çâ®,   ¯¥à¢ë© ¢§£«ï¤, â ª¦¥ ¬®¦¥â ¡ëâì ¯à®-
ï¢«¥¨¥¬ íää¥ªâ  áâ ¡¨«¨§ æ¨¨ ¯¥à¨®¤  ªà¨áâ ««¨-
ç¥áª®© à¥è¥âª¨.
�«ï ª®«¨ç¥áâ¢¥®© ®æ¥ª¨ ¢®§¬®¦®£® ¢«¨ï¨ï

ã¯àã£¨å  ¯àï¦¥¨©   á®áâ ¢ ¨ ãá«®¢¨ï ªà¨áâ «-

� ¡«¨æ  3. � áç¥â ï â¥¬¯¥à âãà  «¨ª¢¨¤ãá  á¨áâ¥¬ë

Hg–Te ¢ â¥««ãà®¢®¬ ã£«ã

�â®¬ ï ¤®«ï Te
� ááç¥â ï â¥¬¯¥à âãà 

¢ ¦¨¤ª®© ä §¥
«¨ª¢¨¤ãá , K

á®£« á® [2] á®£« á® [6]

0.6 880.3 908.8
0.65 853.0 869.9
0.7 821.4 825.1
0.75 781.4 779.8
0.8 728.6 735.2

«¨§ æ¨¨ â¢¥à¤®© ä §ë ¬ë, ª ª ¨  ¢â®àë [2,4], ¢®á-
¯®«ì§ã¥¬áï ¬¥â®¤®¬ ª¢ §¨å¨¬¨ç¥áª¨å à¥ ªæ¨©, â.¥.
¯®«®¦¨¬, çâ® à ¢®¢¥á®¥ á®áâ®ï¨¥ á¨áâ¥¬ë ®¯à¥-
¤¥«ï¥âáï á®®â®è¥¨¥¬  ªâ¨¢®áâ¥© ®¡à §ãîé¨å á¨-
áâ¥¬ã ª¢ §¨å¨¬¨ç¥áª¨å ª®¬¯®¥â. �®   «®£¨¨ á

Hg–Cd–Te [6] ãá«®¢¨¬áï, çâ® ¢ ¦¨¤ª®© ä §¥ ¯®¬¨¬®
á¢®¡®¤®© àâãâ¨, ¬ à£ æ  ¨ â¥««ãà  ¯à¨áãâáâ¢ãîâ

 áá®æ¨ âë HgTel ¨ MnTel ¨ çâ® â¢¥à¤ãî ä §ã ¬®¦®

à áá¬ âà¨¢ âì ª ª â¢¥à¤ë© à áâ¢®à ¢ ¡¨ à®¬ HgTe
  «®£¨ç®£® ¥¬ã á®¥¤¨¥¨ï MnTe. ®â®á¨â¥«ìë¥

ª®æ¥âà æ¨¨ ¨ ª®íää¨æ¨¥âë  ªâ¨¢®áâ¨ ¯¥à¥ç¨-
á«¥ëå á®áâ ¢«ïîé¨å ®¡®§ ç¨¬ yi, γi, i = 1 . . . 5,
¨ zjγ

s
j , j = 1, 2 á®®â¢¥âáâ¢¥®.

� ¤ ®¬ ¯à¨¡«¨¦¥¨¨ á®áâ®ï¨¥ ¦¨¤ª®© ä §ë

á¨áâ¥¬ë ®¯ëáë¢ ¥âáï á¨áâ¥¬®© ãà ¢¥¨©

y1γ1y3γ3 = ka1y4γ4,

y2γ2y3γ3 = ka2y5γ5,

y1 = x1(1 + y4 + y5)− y4,

y2 = x2(1 + y4 + y5)− y5,

y3 = x3(1 + y4 + y5)− y4 − y5, (1)

à ¢®¢¥¨¥ ¬¥¦¤ã ¦¨¤ª®© ä §®© ¨ ªà¨áâ ««®¬ —
ãà ¢¥¨ï¬¨

y1γ1y3γ3 = kf1z1γ
s
1,

y2γ2y3γ3 = kf2z2γ
s
2, (2)

£¤¥ xi, i = 1 . . . 3 — ¨áå®¤ë¥ (áã¬¬ àë¥) ª®æ¥âà -
æ¨¨ àâãâ¨, ¬ à£ æ  ¨ â¥««ãà  á®®â¢¥âáâ¢¥®, kai
¨ kfi — ¥ª®â®àë¥ â¥à¬®¤¨ ¬¨ç¥áª¨¥ ¯ à ¬¥âàë.
�à®£¨© á¬ëá« íâ¨å ¯ à ¬¥âà®¢ ¬®¦¥â ¡ëâì à §ë¬ ¢

§ ¢¨á¨¬®áâ¨ ®â ãáâ ®¢®ª, ¯à¨ïâëå ¯à¨ ¨å ¥¯®áà¥¤-
áâ¢¥®¬ ¢ë¡®à¥. �à¨  «¨ç¨¨ ã¯àã£¨å  ¯àï¦¥¨©
®¡é ï í¥à£¨ï á¨áâ¥¬ë ã¢¥«¨ç¨¢ ¥âáï   ¢¥«¨ç¨ã

Gei = σa(a−as)2, £¤¥ as ¨ a — ¯ à ¬¥âàë ªà¨áâ ««¨-
ç¥áª®© à¥è¥âª¨ ¯®¤«®¦ª¨ ¨ í¯¨â ªá¨ «ì®£® á«®ï,
  σ — ¯ à ¬¥âà, ãç¨âë¢ îé¨© ã¯àã£¨¥ á¢®©áâ¢ 

¬ â¥à¨ «  [7]. � ¢¨á¨¬®áâì σ ®â â¥¬¯¥à âãàë á« ¡ ï.
�®« £ ï, çâ® a = Σajzj, aj — ¯ à ¬¥âàë à¥è¥âª¨
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� ¡«¨æ  4. � áç¥âë¥ ¢¥«¨ç¨ë, å à ªâ¥à¨§ãîé¨¥ á®áâ®ï¨¥ á¨áâ¥¬ë Hg–Te ¢ â®çª¥ âà¥åä §®£® à ¢®¢¥¨ï;
®¡®£ é¥ë© â¥««ãà®¬ à áâ¢®à

�ªâ¨¢®áâì â¥««ãà  � ¢«¥¨¥ ¯ à®¢  ¤ ç¨áâë¬ Te [6],
� ¢«¥¨¥ ¯ à®¢ â¥««ãà  ¢ à ¢®¢¥á¨¨

T , K
¢ ¦¨¤ª®© ä §¥, a3 p0

Te2 = 4.7191 − 59960.2/T ,  â¬
á ¦¨¤ª®© ä §®©,  â¬

pTe2 = a
1/2
3 · p0

Te2 íªá¯¥à¨¬¥â [8]

934.4 0.1052 2.190 · 10−2 2.42 · 10−4 1.91 · 10−3

925.3 0.1992 1.896 · 10−2 7.52 · 10−4 2.4 · 10−3

915.2 0.2858 1.609 · 10−2 1.32 · 10−3 2.67 · 10−3

905.7 0.3530 1.375 · 10−2 1.71 · 10−3 2.71 · 10−3

890.2 0.4392 1.056 · 10−2 2.04 · 10−3 2.68 · 10−3

875.1 0.5023 8.095 · 10−3 2.04 · 10−3 2.59 · 10−3

®¡à §ãîé¨å â¢¥à¤ë© à áâ¢®à ¡¨ àëå á®¥¤¨¥¨©,
 å®¤¨¬, çâ® ãà ¢¥¨ï (2) á¨áâ¥¬ë á«¥¤ã¥â § ¬¥¨âì
ãà ¢¥¨ï¬¨ â¨¯ 

RT ln(Y1γ1y3γ3/kf1z1) = W (T )(1− z1)2

+ σ
(
a1(a− as)

2 + 2a(a− as)(a1 − a)
)
, (3.1)

RT ln(Y2γ2y3γ3/kf2z2) = W (T )(1− z2)2

+ σ
(
a2(a− as)

2 + 2a(a− as)(a2 − a)
)
, (3.2)

£¤¥ W — ¯ à ¬¥âà ¢§ ¨¬®¤¥©áâ¢¨ï ¢ â¢¥à¤®© ä §¥

¢ ®¡ëç®¬ ¯à¨¡«¨¦¥¨¨ ª¢ §¨à¥£ã«ïà®£® à áâ¢®à .
� ª¨¬ ®¡à §®¬, ¯®áª®«ìªã â¥¬¯¥à âãàë, ¯à¨ ª®â®-
àëå  ¯àï¦¥ ï â¢¥à¤ ï ä §   å®¤¨âáï ¢ ¬¥â -
áâ ¡¨«ì®¬ à ¢®¢¥á¨¨ á ¯¥à¥áëé¥ë¬ à áâ¢®à®¬

ª®¬¯®¥â,  ¬ ¨§¢¥áâë, ¤«ï ¢ë¤¥«¥¨ï ¢ª« ¤ 

ã¯àã£¨å  ¯àï¦¥¨© ¢ á«ãç ¥ ¥§ ç¨â¥«ì®£® ¯®¤-
à áâ¢®à¥¨ï ¯®¤«®¦ª¨ ¤®áâ â®ç® à ááç¨â âì ¨§ (1)
RT ln(y1γ1y3γ3/k1f ) ¤«ï ª ¦¤®© íªá¯¥à¨¬¥â «ì®©

â®çª¨.
�«ï à áç¥â  íâ®© ¢¥«¨ç¨ë,  §ë¢ ¥¬®© äãªæ¨¥©

á®áâ®ï¨ï ¦¨¤ª®© ä §ë, ¥®¡å®¤¨¬® § âì áâ¥¯¥ì

 áá®æ¨ æ¨¨, kf1,   â ª¦¥ ¯ à ¬¥âàë ¢§ ¨¬®¤¥©áâ¢¨ï

ª®¬¯®¥â ¢ à ¬ª å ¥ª®â®à®© â¥à¬®¤¨ ¬¨ç¥áª®©

¬®¤¥«¨ ¬®£®ª®¬¯®¥â®£® à áâ¢®à . � ª ç¥áâ¢¥

¯¥à¢®£® ¯à¨¡«¨¦¥¨ï ¬ë ¯®« £ ¥¬, çâ® ª®æ¥âà -
æ¨ï á¢®¡®¤®£® ¬ à£ æ  ¢ à áâ¢®à¥ ¬®£® ¬¥ì-
è¥ ª®æ¥âà æ¨¨  áá®æ¨ â  MnTel, â.¥. á¯à ¢¥¤«¨¢®
ãá«®¢¨¥ y2 � y5. �à¨ íâ®¬ ¨§ á¨áâ¥¬ë (1) ¢ë¤¥«ï¥¬
á¨áâ¥¬ã

y2
4x3(1− x3)− y4

(
1 + ka1γ4/(γ1γ3)(1− x2)2 − x2

)
+x3(1− x3)− x2(1− x2) = 0. (4)

y1 =
(

(1− x3)− x3y4 − x2

)
/
(
1− x2

)
y3 =

(
x3 − (1− x3)y4 − x2

)
/
(
1− x2

)
�à®¬¥ â®£®, ¯à¨ ¬ «ëå ª®æ¥âà æ¨ïå ¬ à£ æ 

¢ª« ¤®¬ ¢§ ¨¬®¤¥©áâ¢¨ï á ¨¬ ¨  áá®æ¨ â®¬ MnTel

¢ ª®íää¨æ¨¥âë  ªâ¨¢®áâ¨ ®á®¢ëå á®áâ ¢«ïîé¨å

à áâ¢®à  ¬®¦® ¯à¥¥¡à¥çì ¨, á«¥¤®¢ â¥«ì®, äãª-
æ¨î á®áâ®ï¨ï ¦¨¤ª®© ä §ë ¬®¦® à ááç¨â âì ¨á-
ª«îç¨â¥«ì® ¯® â¥à¬®¤¨ ¬¨ç¥áª¨¬ ¯ à ¬¥âà ¬ á¨-
áâ¥¬ëHg–Te. �ë ¢®á¯®«ì§ã¥¬áï íâ¨¬ ¯à¨¡«¨¦¥¨¥¬
¨ ¤ ë¬¨ [6], çâ®¡ë ¨§¡¥¦ âì ¨á¯®«ì§®¢ ¨ï â¥à-
¬®¤¨ ¬¨ç¥áª¨å ¯ à ¬¥âà®¢ ���, à ááç¨â ëå ¢

¯à¨¡«¨¦¥¨¨ ¯®«®áâìî  á®æ¨¨à®¢ ®£® à áâ¢®à .
�à¨ç¨®© â ª®© ¯à¥¤®áâ®à®¦®áâ¨ ï¢«ï¥âáï áãé¥-
áâ¢¥ ï à §¨æ  ¢ â¥¬¯¥à âãà å «¨ª¢¨¤ãá  á¨áâ¥¬ë

Hg–Te, à ááç¨â ëå ¯® ¤ ë¬ [2] ¨ [6] (â ¡«. 3).
�à¨ íâ®¬ ¨á¯®«ì§®¢ ¨¥ § ç¥¨©  ªâ¨¢®áâ¨ á¢®-
¡®¤®£® â¥««ãà  ¢ ®¡®£ é¥®¬ â¥««ãà®¬ à áâ¢®à¥,
à ááç¨â ëå ¬¥â®¤®¬ ���, ¯à¨¢®¤¨â ª § ¬¥âë¬

®è¨¡ª ¬ ¯à¨ à áç¥â¥ à ¢®¢¥áëå á ¦¨¤ª®áâìî ¤ -
¢«¥¨© ¯ à®¢ â¥««ãà  (â ¡«. 4).

�¥§ã«ìâ âë ¯à®¤¥« ëå ¢ëç¨á«¥¨© á¢¥¤¥ë

¢ â ¡«. 5. � ª ¢¨¤¨¬, á®¢®ªã¯ ï ¢¥«¨ç¨ 

Ω = RT ln(y1γ1y3γ3/kf1)−RT ln(z1), å à ªâ¥à¨§ãî-
é ï ”¥¨¤¥ «ì®áâì” â¢¥à¤®© ä §ë, ¯®«®¦¨â¥«ì ,
¢¥«¨ª  ¨ áª®à¥¥ ã¢¥«¨ç¨¢ ¥âáï á ã¬¥ìè¥¨¥¬ ª®-
æ¥âà æ¨¨ ¬ à£ æ  â ª ¦¥, ª ª ¨ ¢¥«¨ç¨  ä ªâ®à 
f = a1(a − as)

2 + 2a(a − as)(a1 − a), ®¯à¥¤¥«ïîé¥-
£® ã¯àã£ãî á®áâ ¢«ïîéãî ¢ ãà ¢¥¨¨ (3.1). �â®

¯®§¢®«ï¥â ¤¥©áâ¢¨â¥«ì® à áá¬ âà¨¢ âì  è¨ â®çª¨

ª ª â®çª¨ ¬¥â áâ ¡¨«ì®£®, ”á¬¥é¥®£®” à ¢®¢¥-
á¨ï. � â® ¦¥ ¢à¥¬ï ¤«ï ª®«¨ç¥áâ¢¥®£® á®®â¢¥â-
áâ¢¨ï ¯ à ¬¥âà σ ¤®«¦¥ ¨¬¥âì ¢¥«¨ç¨ã ¯®àï¤ª 

1034 ª «/¬®«ì, çâ®  ¬®£® ¡®«ìè¥ § ç¥¨©, à á-
áç¨âë¢ ¥¬ëå ¯® ¤ ë¬ [5] ¨«¨ [9]. � ª®¥ ¥á®®â-
¢¥âáâ¢¨¥ ¬ë ®â®á¨¬   áç¥â ¥ ¢¯®«¥  ¤¥ª¢ â®£®

®¯¨á ¨ï á®áâ®ï¨ï ¦¨¤ª®© ä §ë,   â ª¦¥ ¥áª®«ìª®
 ¯à¨®à®£®,    è ¢§£«ï¤, ¢ë¡®à  § ¤ ëå ¢ à ¡®-
â¥ [1] ¯¥à¥®å« ¦¤¥¨©.

�â® ª á ¥âáï ç¥âëà¥åª®¬¯®¥â®© á¨áâ¥¬ë, â®

¤ ë¥ [3] ¥  å®¤ïâ ®¤®§ ç®£® ®¡êïá¥¨ï ¢

à ¬ª å  è¥£®   «¨§ . � ®¤®© áâ®à®ë, ª ª á«¥¤ã-
¥â ¨§ â ¡«. 6, ®¡¥ § ¤ ë¥ ¢ à ¡®â¥ [3] â¥¬¯¥à âãàë
®ª §ë¢ îâáï ¬¥ìè¥, ç¥¬ íâ® ¥®¡å®¤¨¬® ¤«ï  ç « 
ªà¨áâ ««¨§ æ¨¨   ¯®çâ¨ ¨§®¯¥à¨®¤¨ç¥áªãî ¯®¤«®¦-
ªã Cd0.96Zn0.04Te. �®áª®«ìªã ¤ ë¥ [4] å à ªâ¥à¨-
§ãîâ í¯¨â ªá¨ «ìãî ªà¨áâ ««¨§ æ¨î   ¯®¤«®¦-
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� ¡«¨æ  5. � áç¥âë¥ ¢¥«¨ç¨ë, å à ªâ¥à¨§ãîé¨¥ ¢ª« ¤ ã¯àã£¨å  ¯àï¦¥¨© ¯à¨ í¯¨â ªá¨ «ì®© ªà¨áâ ««¨§ æ¨¨
(Hg,Mn)Te/CdTe

RT ln(y1γ1y3γ3/kf1)−RT ln(z1), ª «/¬®«ì W (1− z)2, ª «/¬®«ì, a1(a−as)
2+2a(a−as)(a1−a),

T , K
á®£« á® [2] 1034 ¬3

��� [2]  è à áç¥â

781 68.80 49.15 0.516 26.79
789 39.65 18.72 1.16 22.95
793 24.58 3.63 1.58 20.46
799 36.32 18.56 2.81 13.17
802 28.91 8.23 3.90 6.694
923 −1.894 28.72 2.81 13.17

� ¡«¨æ  6. �¦¨¤ ¥¬ë¥ â¥¬¯¥à âãàë  ç «  ªà¨áâ ««¨§ æ¨¨ ¯à¨ í¯¨â ªá¨ «ì®¬ ¢ëà é¨¢ ¨¨ (Hg,Mn)Te  

á®£« á®¢ ®© ¨ ¥á®£« á®¢ ®© ¯®¤«®¦ª¥

�áå®¤ë© á®áâ ¢ �®«ï ¬¥â ««  ¢ ¯®¤à¥è¥âª¥,
�®¤«®¦ª  ¦¨¤ª®© ä §ë ¬¨ªà®  «¨§

�¥¬¯¥à âãà  «¨ª¢¨¤ãá , K

x2/(1− x3) x3 Mn Cd íªá¯¥à¨¬¥â [3] ®¦¨¤ ¥¬ ï ¨§ [4]  è  ®æ¥ª 

Cd0.96Zn0.04Te 0.03 0.75 0.04 0.02 793 798

CdTe ” ” 793 793

Cd0.96Zn0.04Te 0.035 0.65 0.07 0.04 848 892

CdTe ” ” 870 887

ª¥ CdTe, íâ® ¢ë£«ï¤¨â ¥áâ¥áâ¢¥ë¬, ¯®¤ç¥àª¨¢ ï
§ ¬¥âãî à®«ì ã¯àã£¨å  ¯àï¦¥¨© ¯à¨ í¯¨â ªá¨-
 «ì®© ªà¨áâ ««¨§ æ¨¨. � ãá«®¢¨ïå ¥®¡®á®¢ ®£®

¯¥à¥®å« ¦¤¥¨ï   á®áâ ¢¥ ¢ëà é¥ëå ªà¨áâ ««®¢

¬®£«® áª § âìáï ®¡¥¤¥¨¥ ¬ à£ æ¥¬ ¯®£à ¨çëå

á ¯®¤«®¦ª®© ®¡« áâ¥© à á¯« ¢ , â¥¬ ¡®«ìè¥¥, ç¥¬
¬¥ìè¥ ¨áå®¤ ï ª®æ¥âà æ¨ï ¬ à£ æ  ¢ à á¯« ¢¥.
� ãª § ®¬ á«ãç ¥, ®¤ ª®, ¯à¨áãâáâ¢¨¥ ¢ í¯¨â ªá¨-
 «ì®¬ á«®¥ ¥ª®â®à®© ¤®«¨ ª ¤¬¨ï á«¥¤ã¥â ®¡êïá-
ïâì ¯à¥¨¬ãé¥áâ¢¥® ¢§ ¨¬®¤¨ääã§¨¥© ¬¥â ««®¢.
�à¨ íâ®¬ ¢ à ¡®â¥ [3] ®â¬¥ç «®áì, çâ® ª®æ¥âà -
æ¨ï Cd ¢ ¢ëà é¥ëå ¯«¥ª å ¡ë«  ¯à ªâ¨ç¥áª¨

¯®áâ®ï  ¨ çâ® â®«é¨  ¯¥à¥å®¤®© ®¡« áâ¨ ¥¢¥-
«¨ª  ¯® áà ¢¥¨î á â®«é¨®© ¯«¥ª¨ (10 ¯à®â¨¢

100 ¬ª¬). �«¥¤®¢ â¥«ì®, ã¦® ¯à®¤¯®«®¦¨âì, çâ®
¯à¨ ¥ª®â®àëå ãá«®¢¨ïå ¤¨ääã§¨®ë© ¯à®ä¨«ì

ª ¤¬¨ï ¢ à áâãé¥¬ á«®¥ ¬®¦¥â ¨¬¥âì ¤®áâ â®ç®

¥áâ ¤ àâë© ¢¨¤. � ¤àã£®© áâ®à®ë, ¯à¨áãâáâ¢¨¥ ¢
í¯¨â ªá¨ «ì®¬ á«®¥ ª ¤¬¨ï ¬®¦® áç¨â âì ¯à¨§ -
ª®¬ ¯®¤à áâ¢®à¥¨ï ¯®¤«®¦ª¨. �â® ¯®ª §ë¢ ¥â, çâ®
¯à¨¢¥¤¥ë¥  ¬¨ ®æ¥ª¨ ¤«ï â¥¬¯¥à âãàë «¨ª¢¨¤ã-
á  á¨áâ¥¬ë ¬®£ãâ ¡ëâì § ¢ëè¥ë¬¨, çâ® ¢ ª ª®©-
â® ¬¥à¥ ¯®¬®£ ¥â à §à¥è¨âì ¯à®â¨¢®à¥ç¨¥ ¬¥¦¤ã

à áç¥âë¬¨ § ç¥¨ï¬¨ f ¨ Ω. �à®¬¥ â®£®, ¢ â ª®¬
á«ãç ¥ ¯®¤ç¥àª¨¢ ¥âáï à §¨æ  ¬¥¦¤ã ¤ ë¬¨ [4],
¯®«ãç¥ë¬¨ ¢ ®á®¢®¬ ¬¥â®¤®¬ ¤¨ää¥à¥æ¨ «ì®-
â¥à¬¨ç¥áª®£®   «¨§ , ¨ ¤ ë¬¨ [2], çâ® â ª¦¥ £®-
¢®à¨â ® â®¬, çâ® â®çª¨ [2] ï¢«ïîâáï, áª®à¥¥, â®çª ¬¨
¬¥â áâ ¡¨«ì®£® à ¢®¢¥á¨ï.

� ª«îç¥¨¥

�®ª § ®, çâ® ®¡  ä ªâ®à  — ¨§¬¥¥¨¥ ãá«®¢¨©

ä §®¢®£® à ¢®¢¥á¨ï ¨§-§  ã¯àã£¨å  ¯àï¦¥¨© ¨

¢§ ¨¬®¤¨ääã§¨ï ª®¬¯®¥â — ¬®£ãâ ®ª §ë¢ âì § -
¬¥â®¥ ¢«¨ï¨¥   á®áâ ¢ í¯¨â ªá¨ «ì® ¢ëà é¨¢ ¥-
¬ëå ®¡à §æ®¢ Hg1−zMnzTe. � ç áâ®áâ¨, ¯à¨ ¨á¯®«ì-
§®¢ ¨¨ ¥á®£« á®¢ ®© ¯® ¯ à ¬¥âàã à¥è¥âª¨ ¯®¤-
«®¦ª¨ CdTe cãé¥áâ¢¥® ã¬¥ìè ¥âáï ª®æ¥âà æ¨ï
¬ à£ æ  ¢ í¯¨â ªá¨ «ì®¬ á«®¥. �à®¬¥ â®£®, ¯à¨
®¯à¥¤¥«¥ëå ãá«®¢¨ïå ¤¨ääã§¨ï ª ¤¬¨ï ¨ (¨«¨)
¯®¤à áâ¢®à¥¨¥ ¯®¤«®¦ª¨ ¯à¨¢®¤¨â ª ä®à¬¨à®¢ ¨î

  ª ¤¬¨©á®¤¥à¦ é¥© ¯®¤«®¦ª¥ ®¤®à®¤®£® ç¥âë-
à¥åª®¬¯®¥â®£® á®¥¤¨¥¨ï (Hg,Mn,Cd)Te. �á«®-
¢¨ï ä®à¬¨à®¢ ¨ï ª ç¥áâ¢¥ëå ç¥àëà¥åª®¬¯®¥â-
ëå áâàãªâãà âà¥¡ãîâ ¤ «ì¥©è¥£® ¨§ãç¥¨ï.
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Effect of elastic strains on behavior of
epitaxial crystallisation of a (Hg,Mn)Te alloy

S.V. Kavertsev, A.E. Belyaev

Institute of Semiconductor Physics,
National Academy of Sciences,
252650 Kiev, the Ukraine

Abstract A substrate factor for (Hg,Mn)Te alloys that are

growing epitaxially on CdTe is evaluated. The thermody-

namical analysis of a quasi-equilibrium state of a Hg–Mn–Te

system is made. It is shown that a satisfactory fitting

experimental data can be obtained by taking into account the

contribution of elastic strains between (Hg,Mn)Te alloy and

the substrate. A possible role of interdiffusion of constituents

during the epilayer growth is considered.
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