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�à®¢¥¤¥ë ¨§¬¥à¥¨ï â¥à¬®í¤á ã§ª®§®ëå ¯®«ã¯à®¢®¤¨ª®¢ p-Bi2Te3 ¨ Te ¯à¨ £¨¤à®áâ â¨ç¥áª®¬
¤ ¢«¥¨¨ ¤® 2.5 ��  ¯à¨ £¥«¨¥¢ëå â¥¬¯¥à âãà å. � ¡«î¤ ¢è¨¥áï § ¢¨á¨¬®áâ¨ ª®àà¥«¨àãîâ á

¤ ë¬¨, ¯®«ãç¥ë¬¨ ¯à¨ ¨áá«¥¤®¢ ¨¨ ®áæ¨««ïæ¨© �ã¡¨ª®¢ -¤¥-�  § . �â® ¯®§¢®«ï¥â ¨á¯®«ì-
§®¢ âì â¥à¬®í¤á ¤«ï ¯®¨áª  í«¥ªâà®®-â®¯®«®£¨ç¥áª¨å ¯¥à¥å®¤®¢ ¢ ¯®«ã¯à®¢®¤¨ª å.

�ë ¯®áâ ¢¨«¨ ¯¥à¥¤ á®¡®© § ¤ çã à áè¨à¥¨ï ª®-
«¨ç¥áâ¢  ¬¥â®¤®¢ ¯®¨áª  í«¥ªâà®®-â®¯®«®£¨ç¥áª¨å
¯¥à¥å®¤®¢ (���) ¢ ã§ª®§®ëå ¯®«ã¯à®¢®¤¨ª å ¯®¤
¤ ¢«¥¨¥¬ §  áç¥â ¯à¨¬¥¥¨ï, — ªà®¬¥ âà ¤¨æ¨-
®®£® ¨áá«¥¤®¢ ¨ï ¤¥â «¥© §®®© áâàãªâãàë á

¯®¬®éìî ª¢ â®¢ëå ®áæ¨««ïæ¨© á®¯à®â¨¢«¥¨ï (íä-
ä¥ªâ �ã¡¨ª®¢ –¤¥-�  § ), — ¨áá«¥¤®¢ ¨ï â¥à¬®-
í¤á (����).
�áæ¨««ïæ¨®ë¥ ¬¥â®¤ë ä¨ªá æ¨¨ ��� âà¥¡ãîâ,

ª ª ®á®¢®¥ ãá«®¢¨¥, ¬®®ªà¨áâ ««®¢ ¢ëá®ª®£® ª -
ç¥áâ¢  ¨ á«®¦®© â¥å¨ª¨ íªá¯¥à¨¬¥â . �á¯®«ì§®-
¢ ¨¥ à §à ¡®â ®© ¬®¤¥«¨ ¯®¢¥¤¥¨ï ���� ¯à¨

í«¥ªâà®®-â®¯®«®£¨ç¥áª¨å ¯¥à¥å®¤ å ¤«ï á«ãç ï ¯®-
«ã¬¥â ««®¢ ¨ á¯« ¢®¢ ¯à¨ ®¤®®á®© ¤¥ä®à¬ æ¨¨

®ª § «®áì, ª ª íâ® ¯®ª § «  �¨¨  á á® ¢â. ¢ à ¡®-
â å [1–4], ¤®áâ â®ç® íää¥ªâ¨¢ë¬. � ¥¥ à ¡®â å ¤®-
ª §   ¢®§¬®¦®áâì ¯à¨¬¥¥¨ï ���� ¤«ï è¨à®ª®£®

¯®¨áª  ®á®¢ëå ¬®¤¨ä¨ª æ¨© ��� ¢ ¯®«ã¬¥â «« å

¨ á¯« ¢ å ¯à¨ ®¤®®á®© ¤¥ä®à¬ æ¨¨. � «®£¨ç ï
§ ¤ ç  ¢ ãá«®¢¨ïå £¨¤à®áâ â¨ç¥áª®£® á¦ â¨ï ¡ë« 

à¥è¥   ¬¨ ¤«ï ª ¤¬¨ï [5]. �®ª § ®  «¨ç¨¥

ª®àà¥«ïæ¨¨ ¬¥¦¤ã ¯àï¬ë¬¨  ¡«î¤¥¨ï¬¨ ���

¯ãâ¥¬ ®áæ¨««ïæ¨®ëå ¬¥â®¤®¢ ¨ ®á®¡¥®áâï¬¨ ¢

¡ à¨ç¥áª®© § ¢¨á¨¬®áâ¨ ���� ª ¤¬¨ï.
� à ¡®â å [6,7] ¯à¨ ¨áá«¥¤®¢ ¨¨ ®áæ¨««ïæ¨©

�ã¡¨ª®¢ –¤¥-�  §  (��) ¯®¤ £¨¤à®áâ â¨ç¥áª¨¬ ¤ -
¢«¥¨¥¬ ¡ë«¨ ®¡ àã¦¥ë ��� â¨¯  ”®¡à §®¢ ¨¥
(¨«¨ ¦¥ à §àë¢) ¯¥à¥¬ëçª¨, á®¥¤¨ïîé¥© ®â¤¥«ìë¥
¨§®í¥à£¥â¨ç¥áª¨¥ ¯®«®áâ¨” ¯®¢¥àå®áâ¨ �¥à¬¨ (��)
ã p-Bi2Te3 ¨ Te. � íâ®¬ á«ãç ¥  ¡«î¤ ¥âáï ¯« ¢®¥

¯à®å®¦¤¥¨¥ í¥à£¨¨ �¥à¬¨ EF ç¥à¥§ ªà¨â¨ç¥áª¨¥

â®çª¨ á¯¥ªâà  ®á¨â¥«¥© § àï¤  E∗, ¢ ª®â®àëå ¯à®¨á-
å®¤¨â ���, ¯à¨ ¨§¬¥¥¨¨ £¨¤à®áâ â¨ç¥áª®£® ¤ ¢«¥-
¨ï. �â® áç¨â ¥âáï ®¤¨¬ ¨§ á ¬ëå ¨ä®à¬ â¨¢ëå

¨ â®ª¨å ¬¥â®¤®¢ ¨áá«¥¤®¢ ¨ï ���. �á®¡¥® íä-
ä¥ªâ¨¢¥ â ª®© á¯®á®¡  ¡«î¤¥¨ï ¯à®å®¦¤¥¨ï EF
ç¥à¥§ E∗ ¯à¨ ¨á¯®«ì§®¢ ¨¨ ¤«ï ¯®¨áª  ��� ¬¥â®¤ 

����, â ª ª ª ¢¥áì íªá¯¥à¨¬¥â ¯à®¢®¤¨âáï   ®¤®¬
¨ â®¬ ¦¥ ®¡à §æ¥.
�� ¤ëà®ç®£® â¥««ãà¨¤  ¢¨á¬ãâ  ¯à¨

EF < E∗ = 18 ¬í� á®áâ®¨â ¨§ è¥áâ¨ ª¢ §¨í««¨¯-
á®¨¤®¢, ¬¥¦¤ã ª®â®àë¬¨ ¯®¤ ¤ ¢«¥¨¥¬ ¢®§¨ª îâ

á¢ï§ª¨, ¯®¤®¡ë¥ ¨¬¥îé¨¬áï ¢ �� ¬ëèìïª  [7].
�¥««ãà ¨¬¥¥â ¬¥«ªãî (E∗ = 2.3 ¬í�) á¥¤«®¢ãî â®çªã

¢ á¯¥ªâà¥ ¢ «¥â®© §®ë, ª®â®à ï ¢ë¤ ¢«¨¢ ¥âáï,

â.¥. ¤¢¨¦¥âáï ¢¢¥àå ¯®¤ ¤ ¢«¥¨¥¬, çâ® ¢ ®¡à §æ å á
EF < E∗ ¢¥¤¥â á ç «  ª ¢®§¨ª®¢¥¨î ¯¥à¥¬ëçª¨

¬¥¦¤ã ¤¢ã¬ï ¨¬¥îé¨¬¨áï í««¨¯á®¨¤ ¬¨, â.¥. ª

¯®ï¢«¥¨î £ â¥«¥®¡à §®© �� ¨ § â¥¬, ¯®á«¥

¨áç¥§®¢¥¨ï á¥¤«  ¯à¨ P ' 2.7 �� , ª ¯à¥¢à é¥¨î
á®¢  ¢ í««¨¯á®¨¤ «ìãî �� [7,8].

1. � è íªá¯¥à¨¬¥â ¯à®¢®¤¨«áï ¯à¨ £¥«¨¥¢ëå

â¥¬¯¥à âãà å ¢ £¨¤à®áâ â¨ç¥áª®© ª ¬¥à¥ ¢ëá®ª®-
£® ¤ ¢«¥¨ï,   «®£¨ç®© ®¯¨á ë¬ ¢ íªá¯¥à¨¬¥-
â å [6,7]. �¡à §æë ¢ëà¥§ «¨áì í«¥ªâà®¨áªà®¢ë¬

¬¥â®¤®¬ ¨§ ¬®®ªà¨áâ ««¨ç¥áª¨å á«¨âª®¢ ¨ ®¡à ¡ -
âë¢ «¨áì ¯®«¨àãîé¨¬ åà®¬®¢ë¬ âà ¢¨â¥«¥¬. �áì
C3 ®¯à¥¤¥«ï« áì ¢¨§ã «ì® ¯® ¯«®áª®áâï¬ áª®« .
�à ¤¨¥â â¥¬¯¥à âãàë  ¯à ¢«ï«áï ª ª ¢¤®«ì C3

(∇T ‖ C3) ¤«ï Te, â ª ¨ ¯¥à¯¥¤¨ªã«ïà® C3

(∇T ⊥ C3) ¤«ï p-Bi2Te3 ¨ ¤«ï Te. �¥â®¤¨ª  ¨§¬¥-
à¥¨ï ����   ®¡à §æ å ¢ ä®à¬¥ ¯àï¬®ã£®«ì®£®

¯ à ««¥«¥¯¨¯¥¤  1× 1× 6¬¬3 ®¯¨á   ¢ [9].
2. �  à¨á. 1 ¯à¨¢¥¤¥  ¡ à¨ç¥áª ï § ¢¨á¨¬®áâì

���� ¤«ï 3 ®¡à §æ®¢ ¤ëà®ç®£® â¥««ãà¨¤  ¢¨á¬ãâ 
á EF ¨¦¥ ªà¨â¨ç¥áª®£® § ç¥¨ï E∗ = 18 ¬í�.
�«ï  ¨¡®«¥¥ ¯®¤à®¡® ¨§¬¥à¥®£® ®¡à §æ  1 á

EF = 6 ¬í�  ¡«î¤ ¥âáï á«®¦ ï ª àâ¨  § ¢¨á¨¬®-
áâ¥© á 2 ¬¨¨¬ã¬ ¬¨ ¨ 2 ¬ ªá¨¬ã¬ ¬¨. �áå®¤ï ¨§

¯à¥¤«®¦¥®© ¤«ï p-Bi2Te3 ¬®¤¥«¨ �� [6,10] â ª ï
ª àâ¨  ¬®¦¥â ¡ëâì ®¡êïá¥  ”â®ª®©” áâàãªâãà®©
®¡à §®¢ ¨ï ¯¥à¥¬ëçª¨,   ¨¬¥® — á ç «  ®¡à §ã-
¥âáï ¤ëà®ç ï ¯®«®áâì ��, ¢ë§ë¢ ï ¯¥à¢ãî  ®¬ -
«¨î ¢ ¡ à¨ç¥áª®© § ¢¨á¨¬®áâ¨ ���� ¯à¨ ªà¨â¨ç¥-
áª®¬ ¤ ¢«¥¨¨ Pc1, ª®â®à ï § â¥¬ á à®áâ®¬ ¤ ¢«¥¨ï

á®¥¤¨ï¥âáï á ®á®¢ë¬¨ ¤ëà®çë¬¨ í««¨¯á®¨¤ ¬¨,
¢ë§ë¢ ï ¢â®àãî  ®¬ «¨î ¯à¨ Pc2. �å¥¬  á¬¥ë

��� ¤     à¨á. 2. �®«ãç¥ ï ª àâ¨  ¯¥à¥áâà®©-
ª¨ �� p-Bi2Te3 ¯®¤ £¨¤à®áâ â¨ç¥áª¨¬ ¤ ¢«¥¨¥¬ ¨§

¨§¬¥à¥¨© ���� ¯®§¢®«ï¥â ¥ â®«ìª® ¥é¥ à § ®¤-
®§ ç® ¯®¤â¢¥à¤¨âì, ® ¨ ãâ®ç¨âì ¯à¥¤«®¦¥ãî
à ¥¥ ¬®¤¥«ì �� ¤«ï ¤ ®£® ªà¨áâ «« .
�á®¡¥®áâï¬¨ ¡ à¨ç¥áª®© § ¢¨á¨¬®áâ¨ â¥à¬®í¤á,

ª®â®àë¥ ¢ë§¢ ë ¯¥à¥áâà®©ª®© á¯¥ªâà , ¬®¦® áç¨-
â âì ª ª 2 ¬ ªá¨¬ã¬ , â ª ¨ 2 ¬¨¨¬ã¬  ¯à¨ á®-
®â¢¥âáâ¢ãîé¨å § ç¥¨ïå Pc1 ¨ Pc2. �á¯®«ì§ãï

¯®«ãç¥ë© ¨§ ¤ ëå ¯® íää¥ªâã �� ¡ à¨ç¥-
áª¨© ª®íää¨æ¨¥â ¨§¬¥¥¨ï í¥à£¥â¨ç¥áª®£® § §®à 

dz/dP = −2.7 ¬í�/ª¡ à [6] (z = E∗−EF ), ¬®¦® ®æ¥-
¨âì ¢¥«¨ç¨ã ¤ ¢«¥¨ï, ¯à¨ ª®â®à®¬ z = 0, â.¥. ¯à®-
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�¨á. 1. � ¢¨á¨¬®áâì â¥à¬®í¤á p-Bi2Te3 ®â ¤ ¢«¥¨ï P

¯à¨ T = 4.2 K. �®æ¥âà æ¨ï ¤ëà®ª p, 1017 á¬−3: 1 — 7,
2 — 8, 3 — 20. �¥¬ë¬¨ § çª ¬¨ ¯®ª § ë § ç¥¨ï α,
¨§¬¥à¥ë¥ ¯à¨ á¡à®á¥ ¤ ¢«¥¨ï.

¨áå®¤¨â ¯¥à¢ë© ��� â¨¯  ”®¡à §®¢ ¨¥ ®¢®© ¨§®-
í¥à£¥â¨ç¥áª®© ¯®«®áâ¨”, ¢ë§ë¢ îé¨© ¯¥à¢ãî ®á®-
¡¥®áâì ¢ ����. � ª, ¤«ï ®¡à §æ  1 á z = 12÷13¬í�
íâ® § ç¥¨¥ á®áâ ¢«ï¥â Pc1 = 4.5 ÷ 5 ª¡ à, ¤«ï
®¡à §æ  2 á z = 10 ÷ 11 ¬í� — Pc1 = 3.5 ÷ 4 ª¡ à,
  ¤«ï ®¡à §æ  3 á z = 6÷ 5 ¬í� — Pc1 = 1.5÷ 2 ª¡ à.
� ª¨¬ ®æ¥ª ¬ ¤®áâ â®ç® ã¤®¢«¥â¢®à¨â¥«ì® á®®â-
¢¥âáâ¢ã¥â 1-© ¬ ªá¨¬ã¬; â ª¨¬ ®¡à §®¬, § ª  ®-
¬ «¨© ����, á®®â¢¥âáâ¢ãîé¨© ��� ¢ p-Bi2Te3, —
¯®«®¦¨â¥«ìë©.

�§ à ¡®âë [11], ¢ ª®â®à®© ¢ è¨à®ª®¬ â¥¬¯¥à âãà-
®¬ ¤¨ ¯ §®¥ ¨áá«¥¤®¢ «¨áì ���� ¨ â¥¯«®¯à®¢®¤-
®áâì ®¡à §æ®¢ Bi2Te3,   «®£¨çëå  è¨¬, á«¥¤ã¥â,
çâ® ¨ ¢  è¨å ®¡à §æ å ���� ¯à¨ 4 K ®á¨â ¢

®á®¢®¬ ä®®ë© å à ªâ¥à (αph), ¨ ¯à¨ íâ®¬ ¬ë

ç¥âª®  ¡«î¤ ¥¬ ®á®¡¥®áâ¨ α(P ). �ë¢®¤ë �¡à¨-
ª®á®¢  ¨ � æã« ï [12] ®¡ ®âáãâáâ¢¨¨ ®á®¡¥®áâ¥©
¢ αph ¯à¨ ��� ®á®¢ë¢ îâáï   ¯à¥¤¯®«®¦¥¨¨ ®¡

¨§®âà®¯®¬ à áá¥ï¨¨ ®á¨â¥«¥© § àï¤ . �ç¥â  ¨§®-
âà®¯®áâ¨ ¢à¥¬¥¨ à¥« ªá æ¨¨, ª®â®à ï ¨¬¥¥â ¬¥áâ®
¢ ¥ªã¡¨ç¥áª¨å ªà¨áâ «« å, ¢ ç áâ®áâ¨ ã Bi2Te3

¨ Te, ¯®§¢®«¨« �ãá«®¢ã [13] ®¡®á®¢ âì ¯®ï¢«¥¨¥

 ®¬ «¨© αph ¯à¨ ���. �¥«¨ç¨  α ®¯à¥¤¥«ï¥âáï

¥ â®«ìª® ª®æ¥âà æ¨¥© ¤ëà®ª, ® ¨ ª®«¨ç¥áâ¢®¬

áâàãªâãàëå ¤¥ä¥ªâ®¢, ®á®¡¥® ¤¨á«®ª æ¨©, ª®â®-

àë¥, à áá¥¨¢ ï ä®®ë, ¬®£ãâ á¨«ì® ã¬¥ìè¨âì

α. �à¨ç¨®© ¯®ï¢«¥¨ï ¤¨á«®ª æ¨© ¬®¦¥â ¡ëâì

 àãè¥¨¥ £¨¤à®áâ â¨ç®áâ¨ ¢ ª ¬¥à¥ ¢ëá®ª®£® ¤ -
¢«¥¨ï ¯à¨ ®å« ¦¤¥¨¨ ¥¥ ¤® £¥«¨¥¢ëå â¥¬¯¥à âãà.
� ¦¤ ï á¬¥  ¤ ¢«¥¨ï á®¯à®¢®¦¤ ¥âáï ®â¦¨£®¬ ¨

¯®ï¢«¥¨¥¬ ®¢ëå ¤¨á«®ª æ¨©. �ª®à¥¥ ¢á¥£® íâ® ¨

¥áâì ¯à¨ç¨  ¯®çâ¨ ¢ 2 à §  ¬¥ìè¥£® § ç¥¨ï α
¤«ï  è¥£® ®¡à §æ  3 ¯® áà ¢¥¨î á   «®£¨çë¬

®¡à §æ®¬ p-Bi2Te3 ¨§ à ¡®âë [11] ¯à¨ 4.2 K,   â ª¦¥
â®£®, çâ® ¢¥«¨ç¨  α ¤«ï ®¡à §æ  1 ¥áª®«ìª® ¬¥ìè¥
§ ç¥¨ï α ¤«ï ®¡à §æ  2.
� ª¨¬ ®¡à §®¬ ��� ¢ ¤ëà®ç®¬ â¥««ãà¨¤¥ ¢¨á-

¬ãâ ,  ¤¥¦® § ä¨ªá¨à®¢ ë© ®áæ¨««ïæ¨®ë¬¨

¬¥â®¤ ¬¨, ¯à®ï¢«ï¥âáï ¢ ¢¨¤¥ ®á®¡¥®áâ¨ ¢ § ¢¨á¨-
¬®áâ¨ ���� ®â £¨¤à®áâ â¨ç¥áª®£® ¤ ¢«¥¨ï, ¯¥à¥¢®-
¤ïé¥£® EF ç¥à¥§ ãà®¢¥ì E∗.

3. � è¨ ¨§¬¥à¥¨ï ���� ®¡à §æ®¢ â¥««ãà  á ª®-
æ¥âà æ¨¥© ¤ëà®ª p = 4 · 1014 á¬−3 ¯à¨ ∇T ‖ C3

¨ á p = 2 · 1015 á¬−3 ¯à¨ ∇T ⊥ C3 ¯®¤ ¤ ¢«¥¨¥¬

¤® 25 ª¡ à ¯à¨ £¥«¨¥¢ëå â¥¬¯¥à âãà å ¯à¥¤áâ ¢«¥-
ë   à¨á. 3. �¯«®è®© ¨ èâà¨å®¢ë¬¨ «¨¨ï¬¨

¯®ª § ë à áç¥âë¥ ªà¨¢ë¥ ¨§¬¥¥¨ï â¥à¬®í¤á Te
á à®áâ®¬ ¤ ¢«¥¨ï ¯à¨ ¤®¯ãé¥¨¨, çâ® ¨§¬¥àï¥¬ ï
���� «¨¡® ç¨áâ® ¤¨ääã§¨® ï (αD), «¨¡® ¯®«-
®áâìî ä®® ï (αph). � ¨áá«¥¤ã¥¬ëå ®¡à §æ å

¯à¨ 4.2 K ¤ëà®çë© £ § ï¢«ï¥âáï ¥¢ëà®¦¤¥ë¬,
â.¥. αD ∼ ln[(m∗)1.5], αph ∼ m∗,   íää¥ªâ¨¢ ï

¬ áá  ¤ëà®ª m∗(P ) = m∗(0) exp(−0.06P) [14]. � ª¨¬
®¡à §®¬, ®¡é¨© å®¤ § ¢¨á¨¬®áâ¨ α(P ) ¤®áâ â®ç®

ã¤®¢«¥â¢®à¨â¥«ì® ¬®¦¥â ¡ëâì ®¡êïá¥ ã¬¥ìè¥¨-
¥¬ á à®áâ®¬ ¤ ¢«¥¨ï ¢¥«¨ç¨ë m∗.
�á«¨ á®¯®áâ ¢¨âì § ç¥¨ï ���� ¤«ï  è¨å

®¡à §æ®¢ ¯à¨ 4 K, ¯®«ãç¥ë¥ íªá¯à ¯®«¨à®¢ ¨¥¬
ª P = 0, á «¨â¥à âãàë¬¨ ¤«ï   «®£¨çëå ®¡à §-
æ®¢ [15], â® ¬®¦® á¤¥« âì ¢ë¢®¤: ä®® ï á®áâ -
¢«ïîé ï ����  è¨å ®¡à §æ®¢ ¯à¨ 4 K, ¤ îé ï
®á®¢®© ¢ª« ¤ ¢ ¢¥«¨ç¨ã α, § ç¨â¥«ì® (¡®«¥¥
ç¥¬ ¢ 6 à §) ¬¥ìè¥, ç¥¬ ¤«ï ®¡à §æ®¢ ¨§ à ¡®-
âë [15]. �ë ¨§¬¥à¨«¨ â¥¬¯¥à âãàãî (®â 16 ¤® 300 K)
§ ¢¨á¨¬®áâì ���� â¥««ãà  á ª®æ¥âà æ¨¥© ¤ëà®ª

p = 2 ·1015 á¬−3 ¯à¨ P = 0. �à¨ T = 200 K, £¤¥ ®á®¢-
®© ¢ª« ¤ ¢ α ¤ ¥â ¤¨ääã§¨® ï á®áâ ¢«ïîé ï αD,
 è¥ § ç¥¨¥ α ≈ 700 ¬ª�/� ¡«¨§ª® ª ¢¥«¨ç¨¥

α ¤«ï   «®£¨ç®£® ®¡à §æ  2 ¨§ à ¡®âë [15]. � ª

�¨á. 2. �å¥¬  ¯®á«¥¤®¢ â¥«ì®áâ¨ ¢®§¨ª®¢¥¨ï ¯¥à¥-
¬ëçª¨ ¬¥¦¤ã ¤¢ã¬ï ¤ëà®çë¬¨ í««¨¯á®¨¤ ¬¨ p-Bi2Te3

¯®¤ ¤ ¢«¥¨¥¬ P .

�¨§¨ª  ¨ â¥å¨ª  ¯®«ã¯à®¢®¤¨ª®¢, 1997, â®¬ 31, ò 3
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�¨á. 3. � ¢¨á¨¬®áâì â¥à¬®í¤á Te ®â ¤ ¢«¥¨ï P ¯à¨

T = 4.2 K. �®æ¥âà æ¨ï ¤ëà®ª p, 1014 á¬−3: 1 — 4,
2 — 20. � áç¥âë ¯®ª § ë «¨¨ï¬¨: αD — èâà¨å®¢ë¬¨,
αph — á¯«®è®©.

¯®ª § ® ¢ à ¡®â¥ [16], ®å« ¦¤¥¨¥ ¯®¤ ¤ ¢«¥¨¥¬

¢ë§ë¢ ¥â ¢ ®¡à §æ¥ Te á¨«ì®¥ ¢®§à áâ ¨¥ ç¨á« 

¤¨á«®ª æ¨© (¢ 3 ÷ 4 à § ). � áá¥ï¨¥ ä®®®¢  

¤¨á«®ª æ¨ïå ¤®«¦® á¨«ì® ã¬¥ìè âì íää¥ªâ ã¢«¥-
ç¥¨ï ¤ëà®ª ¨, á«¥¤®¢ â¥«ì®, ¢¥«¨ç¨ã αph, çâ®

¯à¨¢®¤¨â ª § ç¨â¥«ì® ¬¥ìè¥¬ã § ç¥¨î ����

¤«ï  è¨å ®¡à §æ®¢.

�¢® ¢ëà ¦¥ë¥  ®¬ «¨¨ α(P ) ®â¬¥â¨âì âàã¤®,
® ®¯à¥¤¥«¥ ï ¥à¥£ã«ïà®áâì ¯à¨ ¤ ¢«¥¨¨ 7 ª¡ à
¤«ï Te á p = 2 · 1015 á¬−3 (∇T ⊥ C3) ¨ ¯à¨

P = 12 ª¡ à ¤«ï Te á p = 4 · 1014 á¬−3 (∇T ‖ C3),
  â ª¦¥ â¥¤¥æ¨ï ª  áëé¥¨î ���� ¯à¨ á ¬ëå

¡®«ìè¨å ¤ ¢«¥¨ïå ¤®áâ â®ç® ç¥âª¨¥. � ª®© å à ª-
â¥à § ¢¨á¨¬®áâ¨ ã¤®¢«¥â¢®à¨â¥«ì® á®£« áã¥âáï ª ª

á â¥®à¥â¨ç¥áª¨¬¨ ¢ë¢®¤ ¬¨, â ª ¨ á  è¨¬¨ íªá¯¥à¨-
¬¥â «ìë¬¨ ¤ ë¬¨, ¯®«ãç¥ë¬¨ ¨§ ®áæ¨««ïæ¨©
�� ¯®¤ ¤ ¢«¥¨¥¬. �®£« á® à áç¥âã, ¯à®¢¥¤¥®¬ã
�ï¯¨ë¬ [8], ¯®«®¥ ¨áç¥§®¢¥¨¥ á¥¤«®¢®© â®çª¨

¢ ¢ «¥â®© §®¥ Te,   á«¥¤®¢ â¥«ì®, ¨ ¯¥à¥å®¤

®â £ â¥«¥®¡à §®© ¯®¢¥àå®áâ¨ �¥à¬¨ ª í««¨¯á®¨-
¤ «ì®© ®¦¨¤ ¥âáï ¯à¨ Pc = 27 ª¡ à. �â®â ���

¬®¦¥â ¡ëâì ®â¢¥âáâ¢¥ §  ¢ë¯®« ¦¨¢ ¨¥ § ¢¨á¨-
¬®áâ¨ α(P ) ¯à¨ P > 20 ª¡ à. �¥à¢ ï  ¡«î¤ ¥¬ ï

¥à¥£ã«ïà®áâì ¢¯®«¥ ¬®¦¥â ¡ëâì á¢ï§   á ���,
¢ë§¢ ë¬ á«¨ï¨¥¬ ¤¢ãå ¤ëà®çëå ª¢ §¨í««¨¯á®-
¨¤®¢ ¢ £ â¥«ì [7]. � «ë¥ ®¡ê¥¬ë ¨§®í¥à£¥â¨ç¥áª¨å

¯®¢¥àå®áâ¥© (EF < 2.3 ¬í�), — ¢®§¬®¦®, ®¤  ¨§
®á®¢ëå ¯à¨ç¨ á« ¡® ¢ëà ¦¥ëå  ®¬ «¨©.

� ª¨¬ ®¡à §®¬, ¬®¦® ãâ¢¥à¦¤ âì, çâ® ¯à¨ ¢á¥å

¨áá«¥¤®¢ ëå â¨¯ å í«¥ªâà®®-â®¯®«®£¨ç¥áª¨å ¯¥-
à¥å®¤®¢  ¤¥¦® ä¨ªá¨àã¥¬ëå ¯® ®áæ¨««ïæ¨ï¬

�ã¡¨ª®¢ –¤¥-�  § , ¨¬¥îâ ¬¥áâ®  ®¬ «¨¨ ����,
®¤®§ ç® á¢ï§ ë¥ á ¨§¬¥¥¨¥¬ â®¯®«®£¨¨ ¯®-
¢¥àå®áâ¨ �¥à¬¨,    «¨ç¨¥ ®á®¡¥®áâ¥©   ¡ à¨-

ç¥áª¨å § ¢¨á¨¬®áâïå ¨§ª®â¥¬¯¥à âãà®© â¥à¬®í¤á

á¢¨¤¥â¥«ìáâ¢ã¥â ®¡ í«¥ªâà®®-â®¯®«®£¨ç¥áª¨å ¯¥à¥-
å®¤ å ã ¯®«ã¯à®¢®¤¨ª®¢, ¯®«ã¬¥â ««®¢ ¨ ¬¥â ««®¢.

� ¡®â  ¢ë¯®«¥  ¯à¨ ä¨ á®¢®© ¯®¤¤¥à¦ª¥

�®áá¨©áª®£® �®¤  äã¤ ¬¥â «ìëå ¨áá«¥¤®¢ ¨©

(¯à®¥ªâ 93-02-14235).

�¯¨á®ª «¨â¥à âãàë

[1] �.�. �à ¤â, �.�. �£®à®¢, �.�. � ¢à¥îª, �.�. �¨-
¨ , �.�. � ¢¨. ����, 89, 1157 (1985).

[2] �.�. � ¢à¥îª, �.�. �¨¨ , �.�. � ¢¨. �¨áì¬ 
����, 46, 224 (1987).

[3] �.�. �à ¤â,�.�.� ¢à¥îª,�.�.�¨¨ , �.�. � -
¢¨. ����, 94, 235 (1988).

[4] �.�. �¨à ª®§®¢ , �.�. � ¢à¥îª, �.�. �¨¨ ,
�.�. � ¢¨. ���, 30, 666 (1988).

[5] �.�. �à ©¤¥®¢, �.�. �æª¥¢¨ç, �.�. � ¯®âç¥ª®.
���, 37, 405 (1995).

[6] �.�. �®«®£ã¡, �.�. �ã¡¨ª®¢, �.�. �æª¥¢¨ç,
�.�. � è¨àáª ï, �.�. � àä¥ì¥¢, �.�. �®«¥æª ï.
����, 79, 2374 (1980).

[7] V.B. Anzin, M.S. Bresler, I.I. Farbstein, E.S. Itskewich,
Yu.V. Kosichkin, V.A. Sukhoparov, A.S. Telepnev,
V.G. Veselago. Phys. St. Sol. (b), 48, 531 (1971).

[8] �.�. �ï¯¨. �¢â®à¥ä. ª ¤. ¤¨á. (�., 1988) á. 78.
[9] �.�. �ã¤ìª®, �.�. � ¯®âç¥ª®, �.�. �æª¥¢¨ç,

�.�. �à ©¤¥®¢. ���, ò 2, 205 (1977).
[10] �.�. �®«®£ã¡, �.�. � àä¥ì¥¢, �.�. �®«¥æª ï. �¨áì-

¬  ����, 21, 711 (1975).
[11] �.�. �®«¥æª ï, �.�. �®«®£ã¡, �.�. � «ëâ. ���, 5,

477 (1971).
[12] �.�.�¡à¨ª®á®¢, �.�.� æã« ï.���, 28, 2140 (1986).
[13] �.�. �ãá«®¢. �¨áì¬  ����, 46, 26 (1987).
[14] V.B. Anzin, M.I. Eremets, Yu.V. Kosichkin,

A.I. Nadezhdinskii, A.M. Shirokov. Phys. St. Sol.
(a), 42, 385 (1977).

[15] �.�. �¨¬ç¥ª®, �.�. � «ëâ. ���, 4, 934 (1962).
[16] �.�. �«ãèª®¢, �.�. �æª¥¢¨ç, �.�. �®á¨çª¨,

�.�. �®«¬ ç¥¢, �.�. �¨à®ª®¢. ���, 19, 3580 (1977).

�¥¤ ªâ®à �.�. �®«ïáª ï

Singularities of the low temperature
p-Bi2Te3 and Te thermoelectric power at
the electron-topological transitions under
pressure

E.S. Itskevich, L.M. Kashirskaya, V.F. Kraidenov

Institute of High Presure Physics,
Russian Academy of Sciences,
142092 Troitsk, Russia

Abstract The termoelectric power measurements have been

carried out for narrow band p-Bi2Te3 and Te semiconductors

under pressures up to 2.5 GPa at helium temperatures. The

dependencies observed correlate with data obtained by oscilla-

tion methods. These correlations allow to use thermoelectric

power in search of the electron-topological transitions in

semiconductors.
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