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�à¥¤áâ ¢«¥­ë à¥§ã«ìâ âë ¨§¬¥à¥­¨© ä®â®çã¢áâ¢¨â¥«ì­®áâ¨ áâàãªâãà (p+−p−)-InP/n+-CdS, ¯®-
«ãç¥­­ëå ¢ëà é¨¢ ­¨¥¬ á«®¥¢ ä®áä¨¤  ¨­¤¨ï ¨ áã«ìä¨¤  ª ¤¬¨ï ­  ¯®¤«®¦ª å p+-InP á ®à¨¥­-
â æ¨¥© (100). �®ª®¢ ï ä®â®çã¢áâ¢¨â¥«ì­®áâì áâàãªâãà á®áâ ¢«ï¥â Si ' 0.13 �/�â ¯à¨ T = 300 K
¢ á¯¥ªâà «ì­®¬ ¤¨ ¯ §®­¥ 1.3÷2.4 í�. �¡­ àã¦¥­  ¯®«ïà¨§ æ¨®­­ ï ä®â®çã¢áâ¢¨â¥«ì­®áâì ¯à¨

­ ª«®­­®¬ ¯ ¤¥­¨¨ «¨­¥©­® ¯®«ïà¨§®¢ ­­®£® ¨§«ãç¥­¨ï ­  ¯®¢¥àå­®áâì CdS. �¥«¨ç¨­  ­ ¢¥¤¥­-
­®£® ä®â®¯«¥®åà®¨§¬  ª®­âà®«¨àã¥âáï ã£«®¬ ¯ ¤¥­¨ï (θ) ª ª ∼ θ2 ¨ ¤®áâ¨£ ¥â ¬ ªá¨¬ «ì­®©

¢¥«¨ç¨­ë ∼ 50% ¯à¨ θ ' 75÷80◦. � ªá¨¬ «ì­ ï  §¨¬ãâ «ì­ ï ä®â®çã¢áâ¢¨â¥«ì­®áâì ¤®áâ¨£ ¥â

∼ 0.13 �/�â·£à ¤. �¥â¥à®áâàãªâãàë InP/CdS ¬®£ãâ ­ ©â¨ ¯à¨¬¥­¥­¨¥ ¢ ª ç¥áâ¢¥ ¯®«ïà¨¬¥âà¨ç¥áª¨å
ä®â®¤¥â¥ªâ®à®¢.

�¥â¥à®áâàãªâãàë ­  ®á­®¢¥ ä®áä¨¤  £ ««¨ï ¨

áã«ìä¨¤  ª ¤¬¨ï ¤® á¨å ¯®à ¨áá«¥¤®¢ «¨áì â®«ìª®

­  ¯à¥¤¬¥â á®§¤ ­¨ï ¢ëá®ª®íää¥ªâ¨¢­ëå á®«­¥ç­ëå

í«¥¬¥­â®¢.�®¬¯«¥ªá­ë¥ ä¨§¨ª®-â¥å­®«®£¨ç¥áª¨¥ ¨á-
á«¥¤®¢ ­¨ï á¨áâ¥¬ë InP/CdS ¯®§¢®«¨«¨ á®§¤ âì

áâàãªâãàë á ¢ëá®ª®© à ¤¨ æ¨®­­®© áâ®©ª®áâìî ¨

ª®íää¨æ¨¥­â®¬ ¯®«¥§­®£® ¤¥©áâ¢¨ï ¤® 18% [1–3].
� ­ áâ®ïé¥© à ¡®â¥ ¯à¥¤áâ ¢«¥­ë ¯¥à¢ë¥ à¥§ã«ì-
â âë ¨§ãç¥­¨ï ä®â®í«¥ªâà¨ç¥áª¨å á¢®©áâ¢ áâàãªâãà

InP/CdS ¢ «¨­¥©­® ¯®«ïà¨§®¢ ­­®¬ ¨§«ãç¥­¨¨, çâ®
¯®§¢®«¨«® á¤¥« âì ¢ë¢®¤ë ®â­®á¨â¥«ì­® ¯¥àá¯¥ªâ¨¢

¨å ¯à¨¬¥­¥­¨ï ¢ ¯®«ïà¨§ æ¨®­­®© ä®â®í«¥ªâà®­¨ª¥.
1. �¥â¥à®áâàãªâãàë (p+−p−)-InP/n+-CdS ¡ë«¨ ¯®-

«ãç¥­ë á«¥¤ãîé¨¬ ®¡à §®¬. �  ¯¥à¢®¬ íâ ¯¥ ­ 

«¥£¨à®¢ ­­ëå æ¨­ª®¬ ¯« áâ¨­ å ä®áä¨¤  ¨­¤¨ï (á
ª®­æ¥­âà æ¨¥© ¤ëà®ª p+ = (3 ÷ 4) · 1018 á¬−3 ¯à¨

T = 300 K, â®«é¨­®© ∼ 0.4 ¬¬ á ®à¨¥­â æ¨¥© (100)
¨ à §®à¨¥­â æ¨¥© ∼ 4 ÷ 5◦ ¢ ­ ¯à ¢«¥­¨¨ (110)) ¢

å«®à¨¤­®© á¨áâ¥¬¥ In−PCl3−H2 ¢ëà é¨¢ «¨áì í¯¨-
â ªá¨ «ì­ë¥ á«®¨ p−-InP. �¯¨â ªá¨ «ì­ë© á«®© ¢

¯à®æ¥áá¥ à®áâ  «¥£¨à®¢ «áï æ¨­ª®¬ ¤® ª®­æ¥­âà æ¨©

¤ëà®ª p− = 1016 ÷ 1017 á¬−3¯à¨ å®««®¢áª®© ¯®¤¢¨¦-
­®áâ¨ µp ' 90 ÷ 120 á¬2/� · á. � §à ¡®â ­­ë© à¥¦¨¬
¯®§¢®«ï« ¯®«ãç âì í«¥ªâà¨ç¥áª¨ ®¤­®à®¤­ë¥ á«®¨ á

â®«é¨­ ¬¨ 2÷4 ¬ª¬. �  ¢â®à®¬ íâ ¯¥ ­  ¯®¢¥àå­®áâì
í¯¨â ªá¨ «ì­®£® á«®ï p−-InP ¡¥§ ª ª®©-«¨¡® ¤®¯®«-
­¨â¥«ì­®© ¥¥ ®¡à ¡®âª¨ ®á ¦¤ «¨áì á«®¨ CdS ¢ ¯à®-
â®ç­®© á¨áâ¥¬¥ á ¨á¯®«ì§®¢ ­¨¥¬ ¢®¤®à®¤ . �¥¬¯¥-
à âãà  ¢ ®¡« áâ¨ ¨áâ®ç­¨ª  CdS á®áâ ¢«ï«  ®¡ëç­®

Ts ' 840◦C,   ¢ §®­¥ ®á ¦¤¥­¨ï T0 ' 700÷ 750◦C. � ª
¯®ª § «¨ ¨§¬¥à¥­¨ï, ª®­æ¥­âà æ¨ï á¢®¡®¤­ëå í«¥ª-
âà®­®¢ ¢ ®á ¦¤¥­­ëå ­  ¯®¢¥àå­®áâì p−-InP á«®ïå

n+-CdS á¨«ì­® § ¢¨á¨â ®â T0. �®­æ¥­âà æ¨ï í«¥ªâà®-
­®¢ ¢ á«®ïå n+-CdS, ¯®«ãç¥­­ëå ¯à¨ T0 = 700÷730◦C,
á®áâ ¢«ï«  n ' (3 ÷ 5) · 1019 á¬−3 ¯à¨ T = 300 K.
�ª § ­­ë© ãà®¢¥­ì «¥£¨à®¢ ­¨ï á«®¥¢ CdS ¬®¦­®

®¡êïá­¨âì ¤¨ääã§¨¥© ¨­¤¨ï ¢ ®¡à §ãîé¨¥áï á«®¨

¨§ ¯®¤«®¦¥ª ä®áä¨¤  ¨­¤¨ï. � ª®£®-«¨¡® ¢«¨ï­¨ï
ãà®¢­ï «¥£¨à®¢ ­¨ï InP ­  ª®­æ¥­âà æ¨î í«¥ªâà®­®¢

¢ á«®ïå n+-CdS ¬ë ­¥ ®¡­ àã¦¨«¨.
�®á«¥ ä®à¬¨à®¢ ­¨ï á«®¥¢ n+-CdS áâàãªâãàë

(p+−p−)-InP/n+-CdS á­ ¡¦ «¨áì å¨¬¨ç¥áª¨¬¨ ª®­-
â ªâ ¬¨.�  á¢®¡®¤­ãî ¯®¢¥àå­®áâì ¯®¤«®¦ª¨ p+-InP
â¥à¬¨ç¥áª¨¬ ­ ¯ë«¥­¨¥¬ á®áâ ¢  Ag + 5%Zn ­ ­®-
á¨«áï á«®© â®«é¨­®© ∼ 0.1 ¬¬,   ­  á¢®¡®¤­ãî

¯®¢¥àå­®áâì n+-CdS â ª¦¥ â¥à¬¨ç¥áª¨¬ ­ ¯ë«¥­¨¥¬
á®áâ ¢  In+5%Te ç¥à¥§ ¬ áªã ­ ­®á¨« áì ª®­â ªâ­ ï
á¥âª .�®á«¥ ­ ¯ë«¥­¨ï ª®­â ªâ®¢ £®â®¢ ï áâàãªâãà 
¯®¤¢¥à£ « áì â¥à¬¨ç¥áª®© ®¡à ¡®âª¥ ¯à¨ â¥¬¯¥à âã-
à¥ ∼ 250◦C ¢ â¥ç¥­¨¥ 5 ÷ 10 ¬¨­. �®«ãç¥­­ë¥ â ª¨¬
®¡à §®¬ áâàãªâãàë ¬®­â¨à®¢ «¨áì ­  áâ ­¤ àâ­ë©

ªà¨áâ ««®¤¥à¦ â¥«ì.
�¯¥ªâà «ì­ë¥ § ¢¨á¨¬®áâ¨ ä®â®í«¥ªâà¨ç¥áª¨å

á¢®©áâ¢ ¯®«ãç¥­­ëå áâàãªâãà ¨§¬¥àï«¨áì á ¯®¬®éìî

¬®­®åà®¬ â®à  SPM-2 á ¯à¨§¬®© ¨§ SiO2; ¨§«ãç¥­¨¥
á ­¥®¡å®¤¨¬ë¬ ¯®«®¦¥­¨¥¬ í«¥ªâà¨ç¥áª®£® ¢¥ªâ®à 

á¢¥â®¢®© ¢®«­ë E ¢ë¤¥«ï«®áì ¨§ ¥áâ¥áâ¢¥­­®£®

¨§«ãç¥­¨ï ¯®áà¥¤áâ¢®¬ ¯®«ïà¨§ æ¨®­­ëå ä¨«ìâà®¢

á® áâ¥¯¥­ìî ¯®«ïà¨§ æ¨¨ ∼ 100% ¢ ¨áá«¥¤®¢ ­­®¬

á¯¥ªâà «ì­®¬ ¤¨ ¯ §®­¥. �«ï ¨§¬¥­¥­¨ï ã£« 

¯ ¤¥­¨ï θ «¨­¥©­® ¯®«ïà¨§®¢ ­­®£® ¨§«ãç¥­¨ï

(���) áâàãªâãàë ªà¥¯¨«¨áì ­  áâ®«¨ª �¥¤®à®¢ .
�¯¥ªâà «ì­®¥ à §à¥è¥­¨¥ ãáâ ­®¢ª¨ ¡ë«® ­¥

åã¦¥ 1 ¬í�,   ã£®« ¯ ¤¥­¨ï ª®­âà®«¨à®¢ «áï á

â®ç­®âìî ±1◦.
2. � ª ¯®ª §ë¢ îâ ¨§¬¥à¥­¨ï áâ æ¨®­ à­ëå ¢®«ìâ-

 ¬¯¥à­ëå å à ªâ¥à¨áâ¨ª, ¢ ¯®«ãç¥­­ëå £¥â¥à®áâàãª-
âãà å ­ ¡«î¤ ¥âáï ç¥âª®¥ ¢ë¯àï¬«¥­¨¥ (¢áâ ¢ª  ª

à¨á. 1). �àï¬ ï ¢®«ìâ- ¬¯¥à­ ï å à ªâ¥à¨áâ¨ª  ¢

®¡« áâ¨ ­ ¯àï¦¥­¨© U > 0.7 � á«¥¤ã¥â á®®â­®è¥­¨î

I =
U − U0

R
,
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�¨á. 1. �¯¥ªâà «ì­ ï § ¢¨á¨¬®áâì ª¢ ­â®¢®© íää¥ªâ¨¢-
­®áâ¨ ä®â®çã¢áâ¢¨â¥«ì­®áâ¨ £¥â¥à®áâàãªâãàë (p+−p−)-
InP/n+-CdS ¯à¨ ª®¬­ â­®© â¥¬¯¥à âãà¥. �¡à §¥æ 18-3.
�âà¥«ª ¬¨ ¯®ª § ­  è¨à¨­  § ¯à¥é¥­­®© §®­ë InP ¨

CdS. �  ¢áâ ¢ª¥ — áâ æ¨®­ à­ëï ¢®«ìâ- ¬¯¥à­ ï å à ª-
â¥à¨áâ¨ª .

£¤¥ ­ ¯àï¦¥­¨¥ ®âá¥çª¨ U0 ' 0.7 ÷ 0.8 �,   á®¯à®-
â¨¢«¥­¨¥ R ' 10 ÷ 20 �¬ ¯à¨ T = 300 K. �®ª
­ áëé¥­¨ï ¯à¨ ®¡à â­ëå á¬¥é¥­¨ïå ¤® 2 � ¢® ¢á¥å

áâàãªâãà å «¥¦¨â ­  ãà®¢­¥ 10−7 �,   à¥§ª¨© ¯à®¡®©
­ ¡«î¤ ¥âáï ¯à¨ ­ ¯àï¦¥­¨ïå > 3 �. �¨¯¨ç­ ï

á¯¥ªâà «ì­ ï § ¢¨á¨¬®áâì ®â­®á¨â¥«ì­®© ª¢ ­â®¢®©

íää¥ªâ¨¢­®áâ¨, à ááç¨â ­­®© ª ª ®â­®è¥­¨¥ ä®â®-
â®ª  ª®à®âª®£® § ¬ëª ­¨ï ª ç¨á«ã ¯ ¤ îé¨å ä®â®-
­®¢, ¤«ï ¯®«ãç¥­­ëå £¥â¥à®áâàãªâãà ¢ ¥áâ¥áâ¢¥­­®¬
(­¥¯®«ïà¨§®¢ ­­®¬) ¨§«ãç¥­¨¨ ¯à¨¢¥¤¥­  ­  à¨á. 1.
�¨¤­®, çâ® ¢ëá®ª ï ä®â®çã¢áâ¢¨â¥«ì­®áâì (η) à¥ «¨-
§ã¥âáï ¢ è¨à®ª®© á¯¥ªâà «ì­®© ®¡« áâ¨ ¬¥¦¤ã §­ -
ç¥­¨ï¬¨ è¨à¨­ § ¯à¥é¥­­ëå §®­ ª®­â ªâ¨àãîé¨å

¬ â¥à¨ «®¢. �«¨­­®¢®«­®¢ë© ªà © á¯¥ªâà  ä®â®çã¢-
áâ¢¨â¥«ì­®áâ¨ ®â¢¥ç ¥â ¬¥¦§®­­®¬ã ä®â® ªâ¨¢­®¬ã

¯®£«®é¥­¨î ¢ InP, ®­ ®¯¨áë¢ ¥âáï íªá¯®­¥­â®© ¨

å à ªâ¥à¨§ã¥âáï ªàãâ¨§­®© S ' 80÷ 100 í�−1, çâ®

â¨¯¨ç­® ¤«ï ¯àï¬ëå ¬¥¦§®­­ëå ¯¥à¥å®¤®¢.�®à®âª®-
¢®«­®¢ ï £à ­¨æ  ä®â®çã¢áâ¢¨â¥«ì­®áâ¨ ®¡ãá«®¢«¥-
­  ¯®ï¢«¥­¨¥¬ ¬¥¦§®­­®£® ¯®£«®é¥­¨ï ¢ è¨à®ª®§®­-
­®¬ á«®¥, ª®£¤  ®¡« áâì ä®â®£¥­¥à æ¨¨ «®ª «¨§ã¥âáï
ã ¥£® ¯®¢¥àå­®áâ¨ ­  à ááâ®ï­¨ïå ®â  ªâ¨¢­®© ®¡« -
áâ¨ £¥â¥à®áâàãªâãàë, ¯à¥¢ëè îé¨å ¤«¨­ã ¤¨ääã§¨-
®­­®£® á¬¥é¥­¨ï ä®â®í«¥ªâà®­®¢ ¢ n+-CdS. �«¥¤ã¥â
¯®¤ç¥àª­ãâì, çâ® ä®â®í«¥ªâà¨ç¥áª¨¥ ¯ à ¬¥âàë ¯®-

«ãç¥­­ëå £¥â¥à®áâàãªâãà (p+−p−)-InP/n+-CdS ®ª -
§ «¨áì ¢®á¯à®¨§¢®¤¨¬ë¬¨ ¯à¨ ­¥¨§¬¥­­ëå â¥å­®«®-
£¨ç¥áª¨å ¯ à ¬¥âà å ¯à®æ¥áá . � ªá¨¬ «ì­ ï â®ª®-
¢ ï ä®â®çã¢áâ¢¨â¥«ì­®áâì íâ¨å áâàãªâãà ¤®áâ¨£ ¥â

Si ' 0.13 �/�â ¯à¨ T = 300 K. �â®«ì ¢ëá®ª®¥ §­ ç¥-
­¨¥ ä®â®çã¢áâ¢¨â¥«ì­®áâ¨ ã¤ «®áì ®¡¥á¯¥ç¨âì ¢ à¥-
§ã«ìâ â¥ í¯¨â ªá¨ «ì­®£® ¢ëà é¨¢ ­¨ï á«®ï p−-InP.
� ®âáãâáâ¢¨¥ â ª®£® á«®ï,   â ª¦¥ ¯à¨ ¨á¯®«ì§®¢ ­¨¨
¯« áâ¨­ p-InP á ®à¨¥­â æ¨¥© (111) ¢¥«¨ç¨­  â®ª®¢®©
ä®â®çã¢áâ¢¨â¥«ì­®áâ¨ Si ¯ ¤ ¥â, ª ª ¬¨­¨¬ã¬, ­ 
¯®àï¤®ª.

3. � á«ãç ¥ ®á¢¥é¥­¨ï £¥â¥à®áâàãªâãà «¨­¥©­® ¯®-
«ïà¨§®¢ ­­ë¬ ¨§«ãç¥­¨¥¬ ¢¤®«ì ­®à¬ «¨ ª ¯®¢¥àå-
­®áâ¨ CdS ä®â®â®ª ª®à®âª®£® § ¬ëª ­¨ï ®ª § «áï

­¥§ ¢¨á¨¬ë¬ ®â ¯®«®¦¥­¨ï ¯«®áª®áâ¨ ¯®«ïà¨§ æ¨¨

¯ ¤ îé¥£® ¨§«ãç¥­¨ï. �â® ®¡áâ®ïâ¥«ìáâ¢® ¯®§¢®«ï¥â
á¤¥« âì ¢ë¢®¤ ® â®¬, çâ® ä®â® ªâ¨¢­®¥ ¯®£«®é¥­¨¥
¢ ®¡« áâ¨ ¬¥¦§®­­ëå ®¯â¨ç¥áª¨å ¯¥à¥å®¤®¢ InP ¨

CdS ¨§®âà®¯­®. �«ï ä®áä¨¤  ¨­¤¨ï, ª®â®àë© ¨¬¥¥â
ªã¡¨ç¥áªãî à¥è¥âªã áä «¥à¨â , íâ® — ®ç¥¢¨¤­ë©

à¥§ã«ìâ â, â®£¤  ª ª ¤«ï  ­¨§®âà®¯­®£® ¯®«ã¯à®¢®¤-
­¨ª  CdS íâ®â à¥§ã«ìâ â ¬®¦¥â ¡ëâì ®¡ãá«®¢«¥­ «¨¡®
¯®«¨ªà¨áâ ««¨ç¥áª®© áâàãªâãà®© á«®ï, «¨¡® á®¢¯ -
¤¥­¨¥¬ ­®à¬ «¨ ª ¯®¢¥àå­®áâ¨ á ®áìî á¨¬¬¥âà¨¨

CdS, â.¥. ­ ¯à ¢«¥­¨¥¬ [0001]. �à¨ ®âª«®­¥­¨ïå

ã£«  ¯ ¤¥­¨ï ®â ­ã«ï (θ 6= 0◦) ¯®«ïà¨§ æ¨®­­ë¥

¨­¤¨ª âà¨áë ä®â®â®ª  ª®à®âª®£® § ¬ëª ­¨ï (i) ¤«ï
¢á¥å £¥â¥à®áâàãªâãà ®¡­ àã¦¨¢ «¨ ¯¥à¨®¤¨ç¥áªãî

§ ¢¨á¨¬®áâì ®â  §¨¬ãâ «ì­®£® ã£«  ϕ ¬¥¦¤ã ¢¥ª-
â®à®¬ í«¥ªâà¨ç¥áª®£® ¯®«ï ¢®«­ë E ¨ ¯«®áª®áâìî

¯ ¤¥­¨ï (��). �â¨ § ¢¨á¨¬®áâ¨ á«¥¤®¢ «¨ á®®â-
­®è¥­¨î iϕ = ip cos2 ϕ + is sin2 ϕ, £¤¥ ip ¨ is —
á®®â¢¥âáâ¢¥­­® ä®â®â®ª¨ ¯à¨ E ‖ �� ¨ E ⊥ ��. �¨¤

�¨á. 2. � ¢¨á¨¬®áâ¨ ä®â®â®ª®¢ ª®à®âª®£® § ¬ëª ­¨ï ¯à¨
E ‖ �� (1 ) ¨ E ⊥ �� (2 ) ¨ ª®íää¨æ¨¥­â  ­ ¢¥¤¥­­®£®
ä®â®¯«¥®åà®¨§¬  (3 ) ®â ã£«  ¯ ¤¥­¨ï ¨§«ãç¥­¨ï ­  ¯®-
¢¥àå­®áâì áâàãªâãàë (p+−p−)-InP/n+-CdS ¯à¨ T = 300 K.
�¡à §¥æ 18-2. �«¨­  ¢®«­ë, ¬ª¬: a — 0.92, b — 0.50.

�¨§¨ª  ¨ â¥å­¨ª  ¯®«ã¯à®¢®¤­¨ª®¢, 1997, â®¬ 31, ò 2
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�¨á. 3. �¯¥ªâà «ì­ ï § ¢¨á¨¬®áâì ®â­®á¨â¥«ì­®©

ª¢ ­â®¢®© íää¥ªâ¨¢­®áâ¨ £¥â¥à®áâàãªâãàë

(p+−p−)-InP/n+-CdS ¢ «¨­¥©­® ¯®«ïà¨§®¢ ­­®¬

¨§«ãç¥­¨¨ ¯à¨ T = 300 K. �¡à §¥æ 18-3. θ = 75◦.
1 — E ‖ ��, 2 — E ⊥ ��. �âà¥«ª ¬¨ ¯®ª § ­  è¨à¨­ 
§ ¯à¥é¥­­®© §®­ë InP ¨ CdS.

¯®«ïà¨§ æ¨®­­ëå ¨­¤¨ª âà¨á ¡ë« ®¤¨­ ª®¢ ¢® ¢á¥©

®¡« áâ¨ ä®â®çã¢áâ¢¨â¥«ì­®áâ¨ áâàãªâãà, ¯à¨ç¥¬ ®â-
­®è¥­¨¥ ip/is ¬®­®â®­­® ¢®§à áâ «® á ã¢¥«¨ç¥­¨¥¬ θ
¯à¨ ä¨ªá¨à®¢ ­­®© í­¥à£¨¨ ä®â®­®¢.
�  à¨á. 2,a ¨ b ¯à¨¢¥¤¥­ë â¨¯¨ç­ë¥ § ¢¨á¨¬®áâ¨

ip(θ) ¨ is(θ) ¤«ï ¯®«ãç¥­­ëå £¥â¥à®áâàãªâãà ¯à¨ ¤¢ãå
à §«¨ç­ëå ¤«¨­ å ¢®«­ ¨§ ®¡« áâ¨ äã­¤ ¬¥­â «ì-
­®£® ¯®£«®é¥­¨ï InP ¨ CdS. � à ªâ¥à íâ¨å § ¢¨-
á¨¬®áâ¥© ¡ë« ®¤¨­ ª®¢ ¤«ï ¢á¥å £¥â¥à®áâàãªâãà ¨

®á®¡¥­­®áâìî ï¢«ï¥âáï â®, çâ® á à®áâ®¬ ã£«  ¯ ¤¥­¨ï
áà §ã ¢¡«¨§¨ θ = 0◦ ­ áâã¯ ¥â ¯ ¤¥­¨¥ ä®â®â®ª®¢

ip ¨ is, â. ¥. ¯à¨ ®¡¥¨å ¯®«ïà¨§ æ¨ïå ¨§«ãç¥­¨ï.
�«¥¤®¢ â¥«ì­®, ¢ íâ¨å áâàãªâãà å ­¥ ã¤ «®áì ­ -
¡«î¤ âì ã¢¥«¨ç¥­¨ï ip. �®áâ ip ­ ¡«î¤ «áï ­ ¬¨

à ­¥¥ ¢ á«ãç ¥ áâàãªâãà, ¢ ª®â®àëå ¯à¨¥¬­ ï ¯®¢¥àå-
­®áâì å à ªâ¥à¨§®¢ « áì ¢ëá®ª¨¬ ®¯â¨ç¥áª¨¬ ª ç¥-
áâ¢®¬, — ¢ á®®â¢¥âáâ¢¨¨ c á®®â­®è¥­¨ï¬¨ �à¥­¥«ï

¢ ®ªà¥áâ­®áâ¨ ¯á¥¢¤®-¡àîáâ¥à®¢áª®£® ã£«  ä®â®â®ª

¯à¨ E ‖ �� ¤®áâ¨£ « á¢®¥£® ¬ ªá¨¬ã¬  [4]. �à¨

ãåã¤è¥­¨¨ ®¯â¨ç¥áª®£® ª ç¥áâ¢  ¯à¨¥¬­®© ¯®¢¥àå-
­®áâ¨ ¢ â ª¨å áâàãªâãà å à®áâ ip ¯® ¬¥à¥ ã¢¥«¨ç¥-
­¨ï θ ¯à®¯ ¤ « [5,6]. �®íâ®¬ã ®¡­ àã¦¥­­ë¥ ¤«ï

¯®«ãç¥­­ëå £¥â¥à®áâàãªâãà ®á®¡¥­­®áâ¨ ¢ § ¢¨á¨¬®-
áâïå ip(θ) ª ª à § ¨ á«¥¤ã¥â á¢ï§ë¢ âì á ­¥¢ëá®ª¨¬
®¯â¨ç¥áª¨¬ ª ç¥áâ¢®¬ ®âà ¦ îé¥© á¢¥â ¯«®áª®áâ¨

áâàãªâãà. �®¦­® ¤ã¬ âì, çâ® ¤ «ì­¥©è¨© â¥å­®«®-

£¨ç¥áª¨© ¯®¨áª ¬®¦¥â ¯®§¢®«¨âì ã«ãçè¨âì ª ç¥áâ¢®

á«®¥¢, ¨ â®£¤  íªá¯¥à¨¬¥­â «ì­ë¥ § ¢¨á¨¬®áâ¨ ip(θ)
¡ã¤ãâ á®®â¢¥âáâ¢®¢ âì á®®â­®è¥­¨ï¬�à¥­¥«ï. � íâ®©
á¢ï§¨ ¨§¬¥à¥­¨¥ ¯®«ïà¨§ æ¨®­­ëå ¨­¤¨ª âà¨á ä®â®-
â®ª  â ª¨å £¥â¥à®áâàãªâãà ¬®¦¥â ¡ëâì ¨á¯®«ì§®¢ ­®

¤«ï íªá¯à¥áá­®© ­¥à §àãè îé¥© ¤¨ £­®áâ¨ª¨ ®¯â¨-
ç¥áª®£® ª ç¥áâ¢  á«®¥¢.
�§ à¨á. 2,a ¨ b â ª¦¥ á«¥¤ã¥â, çâ® ª®íää¨æ¨¥­â

ä®â®¯«¥®åà®¨§¬ , á¢ï§ ­­®£® á ­ ª«®­­ë¬ ¯ ¤¥­¨¥¬

��� [7], Pi = (ip − is)/(ip + is) ¢® ¢á¥© ®¡« áâ¨

ä®â®çã¢áâ¢¨â¥«ì­®áâ¨ ­ å®¤¨âáï ¢ á®®â¢¥âáâ¢¨¨ á

â¥®à¥â¨ç¥áª¨¬  ­ «¨§®¬ ï¢«¥­¨ï [8] ¨ ¯®¤ç¨­ï¥âáï

§ ª®­ã Pi ∼ θ2. �§ ¯®«ãç¥­­ëå § ¢¨á¨¬®áâ¥© Pi(θ)
(ªà¨¢ ï 3 ­  à¨á. 2,a, b) ¢¨¤­®, çâ® ä®â®¯«¥®åà®¨§¬
¢®§­¨ª ¥â â®«ìª® ¯à¨ θ 6= 0◦ ¨ ¯« ¢­® ­ à áâ ¥â á

ã¢¥«¨ç¥­¨¥¬ ã£«  ¯ ¤¥­¨ï, ¤®áâ¨£ ï ¢¡«¨§¨ θ ' 80◦

á¢®¥£® ¬ ªá¨¬ «ì­®£® §­ ç¥­¨ï Pmi ' 50%. �§ íªá-
¯¥à¨¬¥­â «ì­ëå § ¢¨á¨¬®áâ¥© Pi(θ), ¢ á®®â¢¥âáâ¢¨¨
á [8], ¯®ª § â¥«ì ¯à¥«®¬«¥­¨ï n ' 2.5, çâ® ®â¢¥ç ¥â
¨§¢¥áâ­®© ¤«ï CdS ¢¥«¨ç¨­¥ [9]. �®íâ®¬ã ¥áâì ®á­®¢ -
­¨ï ¯®« £ âì, çâ® ®á­®¢­®© ¢ª« ¤ ¢ Pi ®¡¥á¯¥ç¨¢ ¥âáï
¯à®æ¥áá ¬¨ ¯à®å®¦¤¥­¨ï ��� áª¢®§ì ¯®¢¥àå­®áâì

CdS.
4. �¨¯¨ç­ë¥ á¯¥ªâà «ì­ë¥ § ¢¨á¨¬®áâ¨ ®â­®á¨-

â¥«ì­®© ª¢ ­â®¢®© íää¥ªâ¨¢­®áâ¨ ä®â®¯à¥®¡à §®-
¢ ­¨ï ¯à¨ ­ ª«®­­®¬ ¯ ¤¥­¨¨ ��� ­  ¯à¨¬¥á­ãî

¯®¢¥àå­®áâì ®¤­®© ¨§ £¥â¥à®áâàãªâãà ¯à¨¢¥¤¥­ë ­ 

à¨á. 3. �â¨ § ¢¨á¨¬®áâ¨ ¯®¤®¡­ë ¯®«ãç¥­­ë¬ ¯à¨

®á¢¥é¥­¨¨ áâàãªâãà ­¥¯®«ïà¨§®¢ ­­ë¬ ¨§«ãç¥­¨¥¬,
  ¨§¬¥­¥­¨¥ ¯®«ïà¨§ æ¨¨ ®â E ‖ �� ª E ⊥ �� á®¯à®-
¢®¦¤ ¥âáï á¬¥é¥­¨¥¬ ä®â®â®ª  ¢­¨§. �â® á¬¥é¥­¨¥
ã¢¥«¨ç¨¢ ¥âáï ¯® ¬¥à¥ à®áâ  ã£«  ¯ ¤¥­¨ï, ¯à¨ç¥¬ ¢®
¢á¥© ®¡« áâ¨ ä®â®çã¢áâ¢¨â¥«ì­®áâ¨ áâàãªâãà á®åà -
­ï¥âáï á®®â­®è¥­¨¥ ip > is.
�®íää¨æ¨¥­â ­ ¢¥¤¥­­®£® ä®â®¯«¥®åà®¨§¬  ¢

®¡« áâ¨ ¬ ªá¨¬ «ì­®© ä®â®çã¢áâ¢¨â¥«ì­®áâ¨ £¥â¥-
à®áâàãªâãà ¯® ®â­®è¥­¨î ª ¨­â¥­á¨¢­®áâ¨ á¢¥â 

®áâ ¥âáï ¯à ªâ¨ç¥áª¨ ¯®áâ®ï­­ë¬ (à¨á. 4),   ¥£®

¢¥«¨ç¨­  ¬®¦¥â «¥£ª® ª®­âà®«¨à®¢ âìáï ¢ë¡®à®¬

á®®â¢¥âáâ¢ãîé¥£® ã£«  ¯ ¤¥­¨ï. �¯ ¤ ä®â®¯«¥®åà®-
¨§¬  ¢ ª®à®âª®¢®«­®¢®© á¯¥ªâà «ì­®© ®¡« áâ¨ á®£« -
áã¥âáï á ­ ç «®¬ ¬¥¦§®­­®£® ¯®£«®é¥­¨ï ¢ è¨à®-
ª®§®­­®¬ á«®¥. � ªá¨¬ «ì­ ï  §¨¬ãâ «ì­ ï ä®â®-
çã¢áâ¢¨â¥«ì­®áâì £¥â¥à®áâàãªâãà InP/CdS, ª®â®à ï
à¥ «¨§ã¥âáï ¢ ®ªà¥áâ­®áâ¨ ϕ = 45◦ [7], ¤®áâ¨£ ¥â

�¨á. 4. �¯¥ªâà «ì­ ï § ¢¨á¨¬®áâì ª®íää¨æ¨¥­â  ­ -
¢¥¤¥­­®£® ä®â®¯«¥®åà®¨§¬  £¥â¥à®áâàãªâãàë (p+−p−)-
InP/n+-CdS ¯à¨ ­ ª«®­­®¬ ¯ ¤¥­¨¨ «¨­¥©­® ¯®«ïà¨§®-
¢ ­­®£® ¨§«ãç¥­¨ï ­  ¯à¨¥¬­ãî ¯®¢¥àå­®áâì. θ = 75◦.
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Φmi ' 0.13 �/�â·£à ¤ ¯à¨ T = 300 K, çâ® ­ å®¤¨âáï
­  ãà®¢­¥ à¥ª®à¤­ëå §­ ç¥­¨© íâ®£® ¯ à ¬¥âà  ¤«ï

¯®«ã¯à®¢®¤­¨ª®¢ëå ¯®«ïà¨¬¥âà¨ç¥áª¨å áâàãªâãà [4].
�¨à®ª®¯®«®á­ë© å à ªâ¥à ª¢ ­â®¢®© íää¥ªâ¨¢­®-
áâ¨ ä®â®¯à¥®¡à §®¢ ­¨ï (à¨á. 1) ¨ ª®íää¨æ¨¥­â  ä®-
â®¯«¥®åà®¨§¬  (à¨á. 4) ¯®§¢®«ïîâ áç¨â âì, çâ® à §-
à ¡®â ­­ë¥ ¤«ï á®«­¥ç­ëå í«¥¬¥­â®¢ £¥â¥à®áâàãªâã-
àë InP/CdS ¬®£ãâ ¡ëâì ¨á¯®«ì§®¢ ­ë ¨ ¢ ª ç¥áâ¢¥

è¨à®ª®¤¨ ¯ §®­­ëå (1.3 ÷ 2.4 í�) ¢ëá®ª®çã¢áâ¢¨-
â¥«ì­ëå ä®â® ­ «¨§ â®à®¢ «¨­¥©­® ¯®«ïà¨§®¢ ­­®-
£® ¨§«ãç¥­¨ï. �«¥¤ã¥â â ª¦¥ ®â¬¥â¨âì, çâ® ã«ãç-
è¥­¨¥ ®¯â¨ç¥áª®£® ª ç¥áâ¢  ­ àã¦­®© ¯®¢¥àå­®áâ¨

á«®¥¢ CdS ¯®§¢®«¨â ®¡¥á¯¥ç¨âì ã¢¥«¨ç¥­¨¥ ª¢ ­â®¢®©
íää¥ªâ¨¢­®áâ¨ ä®â®¯à¥®¡à §®¢ ­¨ï ¢¡«¨§¨ ¯á¥¢¤®-
¡àîáâ¥à®¢áª®£® ã£«  ¨, á«¥¤®¢ â¥«ì­®, ¯®¤­ïâì ¯à¨-
¡«¨§¨â¥«ì­® ­  30% ¤®áâ¨£­ãâë© ¢ ¤ ­­®© à ¡®â¥

ãà®¢¥­ì  §¨¬ãâ «ì­®© ä®â®çã¢áâ¢¨â¥«ì­®áâ¨.
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Abstract Measurements were made of the photosensitivity

of (p+−p−)-InP/n+-CdS structures formed by growth of

indium phosphide and cadmium suldide films on p+-InP

substrates with (100) crystallographic orientation. These

structures exhibited a photosensitivity Si ' 0.13 A/W

in spectral range from 1.3 to 2.4 eV at T = 300 K.

A polarization photosensitivity was observed under oblique

illumination with linearly polarized light of the surface CdS

of these structures. The induced photopleochroism coefficient

of these structures was governed by the angle of incidence θ.

The photopleochroism increased proportionally to θ2 and its

maximum value was ∼ 50% at θ ' 75−80◦. The maximum of

azimuthal photosensitivity was ∼ 0.13 A/W·deg. Structures

consisting of CdS on InP can find applications as polarimetric

photodetectors.
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