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�ªá¯¥à¨¬¥â «ì® ¨áá«¥¤®¢   ¯®«ïà¨§ æ¨® ï ä®â®çã¢áâ¢¨â¥«ì®áâì £¥â¥à®ª®â ªâ  ¯®à¨áâ®-
£® ¨ ¬®®ªà¨áâ ««¨ç¥áª®£® ªà¥¬¨ï. � ªá¨¬ã¬ ä®â®çã¢áâ¢¨â¥«ì®áâ¨ ∼ 1 ¬�/�â  ¡«î¤ ¥âáï

¢ ®¡« áâ¨ 1.2 ÷ 2.3 í�. �®«ïà¨§ æ¨® ï ä®â®çã¢áâ¢¨â¥«ì®áâì  ¡«î¤ ¥âáï ¯à¨  ª«®®¬

¯ ¤¥¨¨ «¨¥©®£® ¯®«ïà¨§®¢ ®£® á¢¥â    ¯®¢¥àå®áâì á«®ï ¯®à¨áâ®£® ªà¥¬¨ï. �®íää¨æ¨¥â
ä®â®¯«¥®åà®¨§¬  íâ¨å £¥â¥à®áâàãªâãà ª®âà®«¨à®¢ «áï ã£«®¬ ¯ ¤¥¨ï ¨§«ãç¥¨ï θ, ã¢¥«¨ç¨¢ «áï
∼ θ2 ¨ ¥£® ¬ ªá¨¬ «ì®¥ § ç¥¨¥ ¤®áâ¨£ «® ∼ 32% ¯à¨ θ ' 80◦. � ä®â®â®ª¥ ¨ ª®íää¨æ¨¥â¥

ä®â®¯«¥®åà®¨§¬  íâ¨å áâàãªâãà  ¡«î¤ îâáï ®áæ¨««ïæ¨¨, ®¡ãá«®¢«¥ë¥ ¨â¥àä¥à¥æ¨¥© ¥áâ¥-
áâ¢¥®£® ¨ «¨¥©® ¯®«ïà¨§®¢ ®£® ¨§«ãç¥¨ï ¢ á«®ïå ¯®à¨áâ®£® ªà¥¬¨ï. �¥â¥à®áâàãªâãàë,
¯à¥¤áâ ¢«ïîé¨¥ á®¡®© á«®¨ ¯®à¨áâ®£® ªà¥¬¨ï   ¬®®ªà¨áâ ««¨ç¥áª®¬ ªà¥¬¨¨ ¬®£ãâ  ©â¨

¯à¨¬¥¥¨¥ ª ª ä®â®¯à¥®¡à §®¢ â¥«¨ ¥áâ¥áâ¢¥®£® ¨ «¨¥©® ¯®«ïà¨§®¢ ®£® á¢¥â .

�®¨¦¥¨¥ à §¬¥à®áâ¨ ¢ ¯®«ã¯à®¢®¤¨ª å ï¢«ï-
¥âáï ®¤¨¬ ¨§ íää¥ªâ¨¢ëå áà¥¤áâ¢ ã¯à ¢«¥¨ï ¨å

äã¤ ¬¥â «ìë¬¨ ¯ à ¬¥âà ¬¨ [1,2]. � ¯®á«¥¤¥¥

¢à¥¬ï ¢á¥ ¡®«ìè¥¥ ¢¨¬ ¨¥ ã¤¥«ï¥âáï ¨§ãç¥¨î

¢¨¤¨¬®£® ¨§«ãç¥¨ï ¨§ ¯®à¨áâ®£® ªà¥¬¨ï [1–5]. � -
 ï à ¡®â  ¯®á¢ïé¥  ¯®«ïà¨§ æ¨®ë¬ ¨áá«¥¤®¢ -
¨ï¬ ä®â®çã¢áâ¢¨â¥«ì®áâ¨ £¥â¥à®ª®â ªâ  ¬¥¦¤ã

¬®®ªà¨áâ ««¨ç¥áª¨¬ ªà¥¬¨¥¬ ¨ ®¡à §ãîé¨¬áï ¢

¯à®æ¥áá¥ ¥£®  ®¤®£® âà ¢«¥¨ï á«®¥¬ ¯®à¨áâ®£®

ªà¥¬¨ï.
1. �¨¯¨ç ï áâ æ¨® à ï ¢®«ìâ- ¬¯¥à ï å à ª-

â¥à¨áâ¨ª  ®¤®© ¨§ £¥â¥à®áâàãªâãà (��), ¯à¥¤áâ ¢«ï-
îé¨å á®¡®© áä®à¬¨à®¢ ë¥   ®à¨¥â¨à®¢ ëå ¢

¯«®áª®áâ¨ (100) ¯« áâ¨ å p-Si (���-2) á«®¨ ¯®à¨áâ®-
£® ªà¥¬¨ï (��), ¯®ª §     à¨á. 1. �«ï ¯®«ãç¥¨ï
�� ¯à¨¬¥ï«áï ¨§¢¥áâë© ¬¥â®¤  ®¤®£® âà ¢«¥¨ï

¯« áâ¨ p-Si [1,2]. �®«é¨  á«®¥¢ �� ª®âà®«¨à®¢ -
« áì ¢à¥¬¥¥¬ âà ¢«¥¨ï ¨ ¢¥«¨ç¨®©  ®¤®£® â®ª 

¨ ¨§¬¥ï« áì ®â ¥¤¨¨æ ¤® ¤¥áïâª®¢ ¬¨ªà®¬¥âà®¢.
�à®¯ãáª®¥  ¯à ¢«¥¨¥ ¢ â ª¨å áâàãªâãà å ®â¢¥ç -
¥â ®âà¨æ â¥«ì®© ¯®«ïà®áâ¨ ¢¥è¥£® á¬¥é¥¨ï  

á«®¥ ��. �à¨ ¡®«ìè¨å ¯àï¬ëå á¬¥é¥¨ïå (U > Uc)
â®ª (I) § ¢¨á¨â «¨¥©® ®â  ¯àï¦¥¨ï ¨ á«¥¤ã¥â

¢ëà ¦¥¨î

I = (U − Uc)/R,

£¤¥ R — ®áâ â®ç®¥ á®¯à®â¨¢«¥¨¥. �«ï ��

á â®«é¨ ¬¨ á«®ï �� 5 ÷ 10 ¬ª¬ ®¡ëç®

R = 2 ÷ 10 ��¬,    ¯àï¦¥¨¥ ®âá¥çª¨ ¯à¨

íâ®¬ á®áâ ¢«ï¥â Uc = 1.5 ÷ 1.6 � ¯à¨ T = 300 K.
�à¨ ®¡à âëå á¬¥é¥¨ïå ¤® 25 � â®ª  áëé ¥âáï  

ãà®¢¥ (2÷ 6) · 10−8 � ¯à¨ T = 300 K. �¥§ª¨© ¯à®¡®©
 áâã¯ ¥â ¯à¨ ¤®áâ¨¦¥¨¨ ®¡à âëå á¬¥é¥¨©

30 ÷ 35 �. � ¯®¨¦¥¨¥¬ â®«é¨ë á«®¥¢ ��

®áâ â®ç®¥ á®¯à®â¨¢«¥¨¥ ã¬¥ìè ¥âáï.
2. �à¨ ®á¢¥é¥¨¨ �� ¢®§¨ª ¥â ä®â®¢®«ìâ ¨ç¥-

áª¨© íää¥ªâ, ª®â®àë© ®¡ãá«®¢«¥ à §¤¥«¥¨¥¬ ä®-

â®£¥¥à¨à®¢ ëå ®á¨â¥«¥© § àï¤  ¢ í«¥ªâà¨ç¥áª®¬

¯®«¥, «®ª «¨§®¢ ®¬   £à ¨æ¥ á«®¥¢ ¯®à¨áâ®£®

¨ ªà¨áâ ««¨ç¥áª®£® ªà¥¬¨ï. �¥§ ¢¨á¨¬® ®â ¬¥-
áâ  à á¯®«®¦¥¨ï á¢¥â®¢®£® §®¤  (¤¨ ¬¥âà 1 ¬¬)
  ¯®¢¥àå®áâ¨ �� á«®© ¯®à¨áâ®£® ªà¥¬¨ï ¢á¥-
£¤  § àï¦ ¥âáï ®âà¨æ â¥«ì® ®â®á¨â¥«ì® ¯®¤«®¦-
ª¨ ¨§ p-Si. �¡ëç® ä®â®çã¢áâ¢¨â¥«ì®áâì ¡®«ìè¥

¯à¨ ®á¢¥é¥¨¨ íâ¨å �� á® áâ®à®ë �� ¨ ¤®áâ¨£ -
¥â ¯® â®ªã Si = 0.5÷ 1.0 ¬�/�â ¨ ¯®  ¯àï¦¥¨î

Su = 20÷ 50 �/�â ¯à¨ T = 300 K.

�¨¯¨ç ï ¤«ï ¯®«ãç¥ëå �� á¯¥ªâà «ì ï § -
¢¨á¨¬®áâì ®â®á¨â¥«ì®© ª¢ â®¢®© íää¥ªâ¨¢®áâ¨

ä®â®¯à¥®¡à §®¢ ¨ï η, ®¯à¥¤¥«ï¥¬®© ª ª ®â®è¥¨¥
ä®â®â®ª  ª®à®âª®£® § ¬ëª ¨ï ª ç¨á«ã ¯ ¤ îé¨å

ä®â®®¢, ¯à¨¢¥¤¥    à¨á. 1. �à¨ ®á¢¥é¥¨¨ â ª¨å
áâàãªâãà ¢¤®«ì ®à¬ «¨ ª ¯®¢¥àå®áâ¨ á® áâ®à®ë

á«®ï ��  ¡«î¤ ¥âáï â¨¯¨çë© ¤«ï �� íää¥ªâ ®ª-
 . �à¨ íâ®¬ ¤«¨®¢®«®¢ ï £à ¨æ  ä®â®çã¢áâ¢¨-
â¥«ì®áâ¨ á«¥¤ã¥â íªá¯®¥æ¨ «ì®¬ã § ª®ã (à¨á. 1,
ªà¨¢ ï 2 ) ¨ «®ª «¨§®¢   ¢ ®¡« áâ¨ í¥à£¨© ä®â®®¢,
®â¢¥ç îé¨å ªà ¥¢®¬ã ¯®£«®é¥¨î ¢ ¬®®ªà¨áâ «-
«¨ç¥áª®¬ ªà¥¬¨¨. �á«¨ �� ®á¢¥é âì á® áâ®à®ë

ªà¨áâ ««¨ç¥áª®£® ªà¥¬¨ï ¯à¨ â®«é¨ å ¯®¤«®¦¥ª

0.4 ¬¬ ¨ í¥à£¨ïå ä®â®®¢ ¢ëè¥ 1.15 í�, â® ä®â®-
®â¢¥â ¯ ¤ ¥â ¯à ªâ¨ç¥áª¨ ¤® ã«ï, çâ® ®¡ãá«®¢«¥®
«®ª «¨§ æ¨¥© ®¡« áâ¨ ä®â®¢®§¡ã¦¤¥¨ï   à ááâ®ï-
¨ïå, ¯à¥¢ëè îé¨å ¤«¨ã ¤¨ääã§¨®®£® á¬¥é¥¨ï
ä®â®í«¥ªâà®®¢. �á«¨ ®á¢¥é¥¨¥ áâàãªâãà ¥¯®«ïà¨-
§®¢ ë¬ á¢¥â®¬ ®áãé¥áâ¢«ï¥âáï á® áâ®à®ë á«®ï ��

(à¨á. 1), â® ¨¬¥¥â ¬¥áâ® è¨à®ª®¯®«®áë© íää¥ªâ, ¯à¨
â®«é¨ å á«®¥¢ d = 10 ¬ª¬ ä®â®çã¢áâ¢¨â¥«ì®áâì

 ç¨ ¥â § ¬¥â® ¯ ¤ âì ¢ ®¡« áâ¨ ~ω > 2 í�.
�®á«¥¤¥¥, ¯®-¢¨¤¨¬®¬ã, ®¡ãá«®¢«¥® ã¢¥«¨ç¥¨¥¬

¯®£«®é¥¨ï ¢ á«®ïå �� ¢ à¥§ã«ìâ â¥ ¢ª«îç¥¨ï ¬¥¦-
§®ëå ¯¥à¥å®¤®¢. � ¤¨ ¯ §®¥ í¥à£¨© ¬¥¦¤ã è¨-
à¨ ¬¨ § ¯à¥é¥ëå §® ªà¨áâ ««¨ç¥áª®£® ¨ ¯®à¨-
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�¨á. 1. �¯¥ªâà «ì ï § ¢¨á¨¬®áâì ª¢ â®¢®© íää¥ªâ¨¢-
®áâ¨ ä®â®®â¢¥â  £¥â¥à®áâàãªâãàë   ®á®¢¥ ¯®à¨áâ®£®

¨ ªà¨áâ ««¨ç¥áª®£® ªà¥¬¨ï. �¡à §¥æ 20 �, d = 5 ¬ª¬,
T = 300 K, ¥¯®«ïà¨§®¢ ®¥ ¨§«ãç¥¨¥, ã£®« ¯ ¤¥-
¨ï θ = 0◦, á¯¥ªâà «ì®¥ à §à¥è¥¨¥ ¥ åã¦¥ 1 ¬í�,
®á¢¥é¥¨¥ á® áâ®à®ë ¯®à¨áâ®£® ªà¥¬¨ï. �  ¢áâ ¢ª¥ —
áâ æ¨® à ï ¢®«ìâ- ¬¯¥à ï å à ªâ¥à¨áâ¨ª .

áâ®£® ªà¥¬¨ï ¢ á¯¥ªâà å ä®â®çã¢áâ¢¨â¥«ì®áâ¨ ¢á¥å

¯®«ãç¥ëå áâàãªâãà á® á«®ï¬¨ �� á §¥àª «ì®©

«¨æ¥¢®© ¯«®áª®áâìî ç¥âª® ¯à®ï¢«ï¥âáï á¥à¨ï ¯à ª-
â¨ç¥áª¨ íª¢¨¤¨áâ âëå ¯¨ª®¢. � ¯à¥¤áâ ¢«¥®¬

¯à¨¬¥à¥ (à¨á. 1) ¯à¨ ®á¢¥é¥¨¨ ¥¯®«ïà¨§®¢ ë¬

¨§«ãç¥¨¥¬ ç¨á«® ¯¨ª®¢ ¤®áâ¨£ ¥â 20. � ááâ®ï¨¥

¬¥¦¤ã ¯¨ª ¬¨ ¢ áà¥¤¥¬ á®áâ ¢«ï¥â ∼ 90 ¬í�, çâ®
¯®§¢®«ï¥â ¯® ¨§¢¥áâ®¬ã § ç¥¨î ¯®ª § â¥«ï ¯à¥«®-
¬«¥¨ï ¤«ï �� [6] ®æ¥¨âì â®«é¨ã ®¡à §ãîé¨åáï

á«®¥¢: d ' 4 ÷ 5 ¬ª¬. �®«ãç¥ ï ®æ¥ª  â®«é¨ë

á«®ï ¨§ á¯¥ªâà «ì®£® à á¯à¥¤¥«¥¨ï ä®â®çã¢áâ¢¨-
â¥«ì®áâ¨ ��  å®¤¨âáï ¢ å®à®è¥¬ á®®â¢¥âáâ¢¨¨ á

à¥§ã«ìâ â ¬¨ ¯àï¬ëå ¬¨ªà®áª®¯¨ç¥áª¨å ¨§¬¥à¥¨©.
�®®¡é¥ á ¬ ä ªâ ®¡ àã¦¥¨ï áâàãªâãàë ¢ á¯¥ªâà å

ä®â®çã¢áâ¢¨â¥«ì®áâ¨ ��, ï¢«ïîé¥©áï à¥§ã«ìâ â®¬
¨â¥àä¥à¥æ¨¨ ¯ ¤ îé¥£® ¨§«ãç¥¨ï ¢ è¨à®ª®§®-
®¬ ¢¥é¥áâ¢¥, ¯®§¢®«ï¥â á¤¥« âì ¢ë¢®¤ ® ¤®áâ â®ç®
¢ëá®ª®© ®¤®à®¤®áâ¨ ¯®«ãç¥ëå á«®¥¢ ��.
�«¥¤ã¥â ®â¬¥â¨âì, çâ® ã¦¥ ¢ �� á â®«é¨ ¬¨ á«®¥¢

�� ∼ 1 ¬ª¬ ª®à®âª®¢®«®¢ë© á¯ ¤ ¢ á¯¥ªâà «ìëå

§ ¢¨á¨¬®áâïå η(~ω) ¯à ªâ¨ç¥áª¨ ®âáãâáâ¢ã¥â ¢¯«®âì
¤® 3 í�.

3. �à¨ ®á¢¥é¥¨¨ ¯®«ãç¥ëå �� «¨¥©® ¯®«ï-
à¨§®¢ ë¬ ¨§«ãç¥¨¥¬ (���) ¢¤®«ì ®à¬ «¨ ª ¯®-
¢¥àå®áâ¨ �� ¢® ¢á¥© ®¡« áâ¨ ä®â®çã¢áâ¢¨â¥«ì®áâ¨

ª¢ â®¢ ï íää¥ªâ¨¢®áâì ®ª § « áì ¥§ ¢¨á¨¬®© ®â

¯®«®¦¥¨ï í«¥ªâà¨ç¥áª®£® ¢¥ªâ®à  á¢¥â®¢®© ¢®«ë

E ®â®á¨â¥«ì® £« ¢ëå ªà¨áâ ««®£à ä¨ç¥áª¨å ®á¥©

ªà¥¬¨¥¢®© ¯®¤«®¦ª¨, â. ¥. ä®â® ªâ¨¢®¥ ¯®£«®é¥¨¥
¢ ®¡¥¨å ª®¬¯®¥â å �� ¨§®âà®¯®. �«¥¤®¢ â¥«ì®,
¥áâ¥áâ¢¥ë© ä®â®¯«¥®åà®¨§¬ ¢ â ª¨å �� ®âáãâáâ¢ã-
¥â (PN = 0) [6]. � ª â®«ìª® ã£®« ¯ ¤¥¨ï θ
áâ ®¢¨âáï ®â«¨çë¬ ®â ã«ï, ä®â®â®ª ª®à®âª®£®

§ ¬ëª ¨ï ¯à¨ á®¢¬¥é¥¨¨ E á ¯«®áª®áâìî ¯ ¤¥-
¨ï(��) ¨§«ãç¥¨ï ip ¢® ¢á¥© ®¡« áâ¨ ä®â®çã¢áâ¢¨-
â¥«ì®áâ¨  ç¨ ¥â ¯à¥®¡« ¤ âì  ¤ ä®â®â®ª®¬ is,
á®®â¢¥âáâ¢ãîé¨¬ E ⊥ ��. �à¨ç¥¬, ª ª ¢¨¤® ¨§

à¨á. 2, â¨¯¨çë¥ § ¢¨á¨¬®áâ¨ ä®â®â®ª®¢ ip ¨ is ®â
ã£«  ¯ ¤¥¨ï ¤«ï ¯®«ãç¥ëå �� ®ª § «¨áì ®â«¨-
ç îé¨¬¨áï ®â ®¦¨¤ ¥¬ëå ¨§ á®®â®è¥¨© �à¥¥«ï.
�¥©áâ¢¨â¥«ì®, ¯®«ãç¥ë¥ § ¢¨á¨¬®áâ¨ ip(θ) ¨ is(θ)
¥¬®®â®ë ¨ ¨¬¥îâ, ª ª ¬¨¨¬ã¬, âà¨ ®á®¡¥®áâ¨
¢ ¢¨¤¥ ¯¨ª®¢ ¨ ¨§«®¬®¢ (à¨á. 2, ªà¨¢ë¥ 1 ¨ 2 ). � ª¨¥
§ ¢¨á¨¬®áâ¨ ¡ë«¨ â¨¯¨çë¬¨ ¤«ï �� á §¥àª «ì®©

¯à¨¥¬®© ¯®¢¥àå®áâìî. � ¨áá«¥¤®¢ ®¬ ¤¨ ¯ §®¥

θ ¯®«ïà¨§ æ¨®ë¥ § ¢¨á¨¬®áâ¨ ä®â®â®ª  ¯à¨ ¨§¬¥-
¥¨ïå  §¨¬ãâ «ì®£® ã£«  ϕ ¬¥¦¤ã E ¨ �� á«¥¤ãîâ

¯¥à¨®¤¨ç¥áª®¬ã § ª®ã, ¯à¨ç¥¬ ¬ ªá¨¬ «ìë© ä®-
â®â®ª ®â¢¥ç ¥â E ‖ ��, ¬¨¨¬ «ìë© — E ‖ ��.
�  ®á®¢ ¨¨ ¯®«ïà¨§ æ¨®ëå ¨§¬¥à¥¨© ä®â®â®ª 

¯à¨ θ = const ¨ ~ω = const ¢ëç¨á«ï«áï ª®íää¨æ¨¥â
 ¢¥¤¥®£® ä®â®¯«¥®åà®¨§¬  Pi = (ip − is)/(ip + is).

�¨á. 2. � ¢¨á¨¬®áâ¨ ip (1 ), is (2 ) ¨ ª®íää¨æ¨¥â   -
¢¥¤¥®£® ä®â®¯«¥®åà®¨§¬  (3 ) ®â ã£«  ¯ ¤¥¨ï ���  

¯®¢¥àå®áâì ¯®à¨áâ®£® ªà¥¬¨ï. �¡à §¥æ 20�, T = 300 K.
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�¨á. 3. �¯¥ªâà «ìë¥ § ¢¨á¨¬®áâ¨ ª¢ â®¢®© íää¥ªâ¨¢-
®áâ¨ ¢ p-¯®«ïà¨§ æ¨¨ (ηp) (1 ) ¨ ¢ s-¯®«ïà¨§ æ¨¨ (ηs) (2 )
£¥â¥à®ª®â ªâ  ¯®à¨áâ®£® ¨ ªà¨áâ ««¨ç¥áª®£® ªà¥¬¨ï.
�¡à §¥æ 20�, T = 300 K, θ = 75◦.

�¨¯¨ç ï ¤«ï ¨§ãç¥ëå �� ã£«®¢ ï § ¢¨á¨¬®áâì

 ¢¥¤¥®£® ä®â®¯«¥®åà®¨§¬  ¯à¨¢¥¤¥    à¨á. 2
(ªà¨¢ ï 3 ). �« ¢ë¥ ¥¥ § ª®®¬¥à®áâ¨ á®áâ®ïâ ¢

â®¬, çâ® á à®áâ®¬ ã£«  ¯ ¤¥¨ï  ¢¥¤¥ë© ä®â®-
¯«¥®åà®¨§¬ Pi ¢®§à áâ ¥â ¯® ¡«¨§ª®¬ã ª ª¢ ¤à â¨ç-
®¬ã § ª®ã, çâ® á®®â¢¥âáâ¢ã¥â ¯à¨¢¥¤¥®¬ã ¢ [8]
  «¨§ã. �¤ ª® ¢ ®â«¨ç¨¥ ®â ®¦¨¤ ¥¬®£® á®£« á-
® [8], íªá¯¥à¨¬¥â «ìë¥ § ¢¨á¨¬®áâ¨ Pi(θ) ¨¬¥îâ
¯à¨ ®¯à¥¤¥«¥ëå § ç¥¨ïå ã£«  ¯ ¤¥¨ï ¥áª®«ìª®

®áæ¨««ïæ¨©. � ª ï ®á®¡¥®áâì à ¥¥ ¥  ¡«î¤ -
« áì (á¬. [7-9]) ¨ ¬®¦¥â ¡ëâì á¢ï§   á ¢«¨ï¨-
¥¬ ¨â¥àä¥à¥æ¨¨ ��� ¢ è¨à®ª®§®®¬ á«®¥. �¥©-
áâ¢¨â¥«ì®, ç¨á«® ¨ ã£«®¢®¥ ¯®«®¦¥¨¥ ®áæ¨««ïæ¨©

Pi ®¯à¥¤¥«ïîâáï ¯ à ¬¥âà ¬¨ á«®¥¢. � ª ¢¨¤® ¨§

à¨á. 2, ª®íää¨æ¨¥â  ¢¥¤¥®£® ä®â®¯«¥®åà®¨§¬ 

¯à¨ θ = 70◦ ¤®áâ¨£ ¥â 20÷ 25% ¤«ï à §ëå ��, çâ® á
ãç¥â®¬ [8] ¯®§¢®«ï¥â ®¯à¥¤¥«¨âì ¤«ï ®¡à §®¢ ëå

¢ à¥§ã«ìâ â¥  ®¤®£® âà ¢«¥¨ï á«®¥¢ ¯®ª § â¥«ì

¯à¥«®¬«¥¨ï: n ' 1.7. �â  ¢¥«¨ç¨  ®â«¨ç ¥â-
áï ®â ¨§¢¥áâëå § ç¥¨© n ¤«ï ªà¨áâ ««¨ç¥áª®£®

ªà¥¬¨ï, çâ® á«ã¦¨â ®á®¢ ¨¥¬ ¤«ï ®¡êïá¥¨ï

 ¡«î¤ ¥¬®© ¯à¨  ª«®®¬ ¯ ¤¥¨¨ ��� ¯®«ïà¨-

§ æ¨®®© ä®â®çã¢áâ¢¨â¥«ì®áâ¨ �� ï¢«¥¨ï¬¨  

£à ¨æ¥ ¢®§¤ãå–¯®¢¥àå®áâì ��.

�  à¨á. 3 ¯à¨¢¥¤¥ë â¨¯¨çë¥ ¤«ï ¯®«ãç¥ëå

áâàãªãâà á¯¥ªâà «ìë¥ § ¢¨á¨¬®áâ¨ ä®â®â®ª®¢ ip ¨
is. �¨¤®, çâ® ¢® ¢á¥© á¯¥ªâà «ì®© ®¡« áâ¨ ä®â®-
çã¢áâ¢¨â¥«ì®áâ¨ ip > is, ¯à¨ç¥¬, ª ª ¨ ¢ á«ãç ¥

¥¯®«ïà¨§®¢ ®£® ¨§«ãç¥¨ï (à¨á. 1, ªà¨¢ ï 2 ),
¢ ®¡« áâ¨ ¬ ªá¨¬ «ì®© ä®â®çã¢áâ¢¨â¥«ì®áâ¨ ¤«ï

®¡¥¨å ¯®«ïà¨§ æ¨© ç¥âª® ¯à®ï¢«ï¥âáï á¨áâ¥¬  íª¢¨-
¤¨áâ âëå ¯¨ª®¢ ¢ á¯¥ªâà å ä®â®â®ª®¢. �à¨ íâ®¬

ç¨á«® ¯¨ª®¢ ¢ «ãçè¨å áâàãªâãà å ¯à¨ d = 5 ¬ª¬

¤®áâ¨£ ¥â 13 ÷ 14. � à ªâ¥à®, çâ® £«ã¡¨  ¬®-
¤ã«ïæ¨¨ ä®â®â®ª  ®ª § « áì ¡®«¥¥ ¢ëá®ª®© ¤«ï is.
� ¦® ®â¬¥â¨âì â ª¦¥ ¨ â® ®¡áâ®ïâ¥«ìáâ¢®, çâ® ¯®
í¥à£¥â¨ç¥áª®¬ã ¯®«®¦¥¨î ¬ ªá¨¬ã¬ã ip ®â¢¥ç ¥â
¬¨¨¬ã¬ is ¨  ®¡®à®â.

�®á«¥¤ïï § ª®®¬¥à®áâì ¯à¨¢®¤¨â ª â®¬ã, çâ®
¢ ®â«¨ç¨¥ ®â ¨§¢¥áâëå ®á®¡¥®áâ¥©  ¢¥¤¥®£®

ä®â®¯«¥®åà®¨§¬  ¢ áâàãªâãà å, £¤¥ ¨â¥àä¥à¥æ¨ï

¥  ¡«î¤ ¥âáï, ¤«ï ª®â®àëå ¢¥«¨ç¨  Pi ¯à ªâ¨-
ç¥áª¨ ¯®áâ®ï  ¢® ¢á¥© ®¡« áâ¨ ä®â®çã¢áâ¢¨â¥«ì®-
áâ¨ [9,10], ¢ £¥â¥à®áâàãªâãà å ¨§ ¯®à¨áâ®£® ¨ ªà¨áâ «-
«¨ç¥áª®£® ªà¥¬¨ï Pi  ç¨ ¥â á¨«ì® ¨§¬¥ïâìáï ¢
§ ¢¨á¨¬®áâ¨ ®â í¥à£¨¨ ä®â®®¢ (à¨á. 4). �§ à¨á. 4

�¨á. 4. �¯¥ªâà «ìë¥ § ¢¨á¨¬®áâ¨ ª®íää¨æ¨¥â   -
¢¥¤¥®£® ä®â®¯«¥®åà®¨§¬  £¥â¥à®ª®â ªâ  ¯®à¨áâ®£® ¨

ªà¨áâ ««¨ç¥áª®£® ªà¥¬¨ï. �¡à §¥æ 20�, T = 300 K, θ,
£à ¤.: 1 — 75, 2 — 45; ®á¢¥é¥¨¥ á® áâ®à®ë ¯®à¨áâ®£®

ªà¥¬¨ï.
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â ª¦¥ á«¥¤ã¥â, çâ® á ã¬¥ìè¥¨¥¬ ã£«  ¯ ¤¥¨ï

θ ®áæ¨««ïæ¨¨ ¢ á¯¥ªâà «ìëå § ¢¨á¨¬®áâïå Pi(~ω)
á®åà ïîâáï, ® ¯à¨ íâ®¬ ¯à®¨áå®¤¨â ¯®¨¦¥¨¥

áà¥¤¥£® § ç¥¨ï  ¢¥¤¥®£® ä®â®¯«¥®åà®¨§¬  ¢

á®®â¢¥âáâ¢¨¨ á § ª®®¬ Pi ∼ θ2 (à¨á. 2, ªà¨¢ ï 3 ).
� ª¨¬ ®¡à §®¬, ¯à¥¤áâ ¢«¥ë¥ à¥§ã«ìâ âë ¯®ª -

§ë¢ îâ, çâ® ��   ®á®¢¥ ¯®à¨áâ®£® ¨ ªà¨áâ ««¨-
ç¥áª®£® ªà¥¬¨ï ¬®£ãâ  ©â¨ ¯à¨¬¥¥¨¥ ¢ ª ç¥-
áâ¢¥ è¨à®ª®¯®«®áëå ä®â®¢®«ìâ ¨ç¥áª¨å ¯à¥®¡à -
§®¢ â¥«¥© ¥áâ¥áâ¢¥®£® ¨ «¨¥©® ¯®«ïà¨§®¢ ®£®

¨§«ãç¥¨ï. �¡ àã¦¥ ï ¨â¥àä¥à¥æ¨ï á¢¥â  ¢

 ®¤¨§¨à®¢ ëå á«®ïå ªà¥¬¨ï ãª §ë¢ ¥â   ¨å

¢ëá®ªãî ®¤®à®¤®áâì ¨ ¢®§¬®¦®áâ¨ ¨á¯®«ì§®¢ ¨ï

¯®«ïà¨§ æ¨®®© ä®â®í«¥ªâà¨ç¥áª®© á¯¥ªâà®áª®¯¨¨

¤«ï íªá¯à¥áá®© ¤¨ £®áâ¨ª¨ â ª¨å á«®¥¢.

�¢â®àë ¯à¨§ â¥«ìë �.�. �¥¡¥¤¥¢ã §  ¯à¥¤®áâ -
¢«¥¨¥ áâàãªâãà ¨ ¯à®ï¢«¥ë© ¨â¥à¥á.
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Abstract An experimental investigation was made of the po-

larization photosensitivity of porous and single crystal silicon

heterocontacts. The maximum photosensitivity ' 1 mA/W

was observed at the photon energies 1.2–2.3 eV. A polar-

ization photosensitivity was obtained when linearly polarized

light was incident obliquely on the surface of porous silicon

layers. The photopleochroism coefficient of these heterostruc-

tures was governed by the angle of incidence θ. The

photopleochroism rose proportionally to θ2 and its maximum

was 32% at θ ' 80◦. These heterostructures exhibited

the oscillations of the photocurrent and photopleochroism

coefficient in the spectral range of photosensitivity. These

oscillations were specified by the interference of natural and

linearly polarized radiation in porous silicon layers. Het-

erostructures incorporating porous silicon layers on single

crystals substrates can find application as photoconvertors of

natural and linearly polarized light.
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