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�áá«¥¤ãîâáï â¥à¬¨ç¥áª ï áâ ¡¨«ì­®áâì ¨ «î¬¨­¥áæ¥­â­ë¥ á¢®©áâ¢  ZnCdSe/ZnSe ª¢ ­â®¢®-
à §¬¥à­ëå áâàãªâãà, ¢ëà é¥­­ëå ¬¥â®¤®¬ ¬®«¥ªã«ïà­®-¯ãçª®¢®© í¯¨â ªá¨¨. �à®¢®¤¨âáï áà ¢­¨-
â¥«ì­ë©  ­ «¨§ á¯¥ªâà®¢ ä®â®«î¬¨­¥áæ¥­æ¨¨ áâàãªâãà ¤® ¨ ¯®á«¥ ®â¦¨£ . � á¯¥ªâà å ®¡à §æ®¢

¯®á«¥ ®â¦¨£  (¯à¨ 500◦ C) ­ ¡«î¤ ¥âáï ¯ ¤¥­¨¥ ¨­â¥­á¨¢­®áâ¨ «¨­¨¨ íªá¨â®­­®© «î¬¨­¥áæ¥­æ¨¨
¡®«¥¥ ç¥¬ ­  2 ¯®àï¤ª  ¨ ã¢¥«¨ç¥­¨¥ ¨­â¥­á¨¢­®áâ¨ £«ã¡®ª¨å ãà®¢­¥©. � à¥§ã«ìâ â¥ ®â¦¨£  ¯à¨ ¡®-
«¥¥ ­¨§ª®© â¥¬¯¥à âãà¥ (®ª®«® 400◦ C) ¡ë«® ®¡­ àã¦¥­® áã¦¥­¨¥ «¨­¨¨ íªá¨â®­­®© «î¬¨­¥áæ¥­æ¨¨
¨ á¬¥é¥­¨¥ ¬ ªá¨¬ã¬  ¢ ¤«¨­­®¢®«­®¢ãî ®¡« áâì.

�¢¥¤¥­¨¥

� ¯®á«¥¤­¥¥ ¢à¥¬ï ¯®ï¢¨«®áì ¡®«ìè®¥ ª®«¨ç¥áâ¢®

à ¡®â ¯®á¢ïé¥­­ëå ¨áá«¥¤®¢ ­¨î ¬ â¥à¨ «®¢ AIIBV,
¢ ç áâ­®áâ¨ ZnSe, ZnCdSe, ¯¥àá¯¥ªâ¨¢­ëå ¤«ï á®-
§¤ ­¨ï ¨­¦¥ªæ¨®­­ëå á¨­¥-§¥«¥­ëå ¯®«ã¯à®¢®¤­¨-
ª®¢ëå « §¥à®¢ [1,2]. �¤­¨¬ ¨§ ¢ ¦­ëå ¢®¯à®á®¢

ï¢«ï¥âáï â¥à¬¨ç¥áª ï áâ ¡¨«ì­®áâì â ª¨å « §¥à­ëå

áâàãªâãà. � íâ®© â®çª¨ §à¥­¨ï ¨áá«¥¤®¢ ­¨¥ â¥à¬¨ç¥-
áª®© áâ ¡¨«ì­®áâ¨ ¨ ¯à®æ¥áá®¢ ¢§ ¨¬­®© ¤¨ääã§¨¨ ¢

á®¥¤¨­¥­¨ïå Zn1−xCdxSe/ZnSe ¯à¥¤áâ ¢«ï¥â ¡®«ìè®©
¨­â¥à¥á. �«¥¤ã¥â ®â¬¥â¨âì, çâ® à®áâ â ª¨å áâàãªâãà
¯à®¨áå®¤¨â ®¡ëç­® ­  ¯®¤«®¦ª å GaAs, ª®â®àë¥

¨¬¥îâ â ªãî ¦¥ áâàãªâãàã ¨ ¡«¨§ªãî ¯®áâ®ï­­ãî

ªà¨áâ ««¨ç¥áª®© à¥è¥âª¨, à áá®£« á®¢ ­¨¥ ¬¥¦¤ã

GaAs ¨ ZnSe á®áâ ¢«ï¥â 0.27%. �à¨ íâ®¬ ¢ áâàãªâãà¥,
á®áâ®ïé¥© ¨§ ­ ¡®à  ª¢ ­â®¢ëå ï¬ Zn1−xCdxSe/ZnSe,
¢®§­¨ª îâ ¢­ãâà¥­­¨¥ ­ ¯àï¦¥­¨ï, á¢ï§ ­­ë¥ á à §-
«¨ç¨ï¬¨ ¢ ¯®áâ®ï­­ëå ªà¨áâ ««¨ç¥áª¨å à¥è¥â®ª.
�®¦­® ¯à¥¤¯®«®¦¨âì, çâ® ¯à¨ ®â¦¨£¥ â ª¨å áâàãª-
âãà ¤®«¦­  ¯à®¨áå®¤¨âì à¥« ªá æ¨ï ­ ¯àï¦¥­¨©,
çâ® ¯à¨¢¥¤¥â ª ¨§¬¥­¥­¨î íää¥ªâ¨¢­®© è¨à¨­ë § -
¯à¥é¥­­®© §®­ë á¢¥àåà¥è¥âª¨ ¨ ã¬¥­ìè¥­¨î è¨à¨-
­ë «¨­¨¨ íªá¨â®­­®© «î¬¨­¥áæ¥­æ¨¨. � ­¥¥ ¢ à -
¡®â å [3,4] ¡ë«¨ ¯à¨¢¥¤¥­ë á¯¥ªâàë «î¬¨­¥áæ¥­æ¨¨

Zn0.8Cd0.2Se/ZnSe á¢¥àåà¥è¥â®ª ¯à¨ 1.4 K ¤® ¨ ¯®á«¥

®â¦¨£  ¢ ¯®â®ª¥ Se ¯à¨ 400, 600◦C ¢ â¥ç¥­¨¥ 4.5ç,
¯à¨ íâ®¬ áâàãªâãà  ®áâ ¢ «áì áâ ¡¨«ì­®© ª ¯à®æ¥ááã

®â¦¨£ . � ¤àã£®© áâ®à®­ë, ¢ à ¡®â¥ [5] ¯à¨¢®¤ïâáï
¤ ­­ë¥ í«¥ªâà®­­®© ¯à®á¢¥ç¨¢ îé¥© ¬¨ªà®áª®¯¨¨

¢ëá®ª®£® à §à¥è¥­¨ï ¯® à¥§ã«ìâ â ¬ ¤¨ääã§¨¨ Cd
¯à¨ â¥à¬¨ç¥áª®¬ ®â¦¨£¥ ª¢ ­â®¢®-à §¬¥à­ëå áâàãª-
âãà (���) CdSe/ZnSe. �¡à §æë ®â¦¨£ «¨áì ¢ â¥ç¥-
­¨¥ 1ç ¯à¨ â¥¬¯¥à âãà å ¢ ¤¨ ¯ §®­¥ ®â 340 ¤® 400◦C.
�ë«® ãáâ ­®¢«¥­®, çâ® ª®íää¨æ¨¥­â ¤¨ääã§¨¨ Cd ¢

ZnSe ¢ íâ®¬ ¤¨ ¯ §®­¥ â¥¬¯¥à âãà ¨¬¥¥â á«¥¤ãîé¥¥

§­ ç¥­¨¥: D(T ) = 1.9 · 10−4[á¬2/á] exp(−1.8[í�]/kT ).
�â¨ à¥§ã«ìâ âë ­ å®¤ïâáï ¢ ¯à®â¨¢®à¥ç¨¨ á ¤ ­­ë¬¨

¨§ à ¡®â [3,4].
� ­ áâ®ïé¥© à ¡®â¥ ¬ë á®®¡é ¥¬ à¥§ã«ìâ âë ¨á-

á«¥¤®¢ ­¨ï ¢«¨ï­¨ï â¥à¬¨ç¥áª®£® ®â¦¨£  ­  «î¬¨-
­¥áæ¥­â­ë¥ á¢®©áâ¢  ��� Zn1−xCdxSe/ZnSe.

�ªá¯¥à¨¬¥­â

�� áâàãªâãàë ¡ë«¨ ¢ëà é¥­ë ¬¥â®¤®¬ ¬®«¥-
ªã«ïà­®-¯ãçª®¢®© í¯¨â ªá¨¨. �à¨ à®áâ¥ ¨á¯®«ì§®¢ -
«¨áì à §¤¥«ì­ë¥ íääã§¨®­­ë¥ ïç¥©ª¨ ¤«ï ª ¦¤®£®

¨§ í«¥¬¥­â®¢ — Zn, Cd, Se. �®áâ ¯à®¨§¢®¤¨«áï

­  GaAs (100) ¯®¤«®¦ª å á 3◦ à §®à¨¥­â æ¨¥© ¢

­ ¯à ¢«¥­¨ (011). �¥â «¨ à®áâ  ¡ë«¨ ¯à¨¢¥¤¥­ë

à ­¥¥ [6]. �®àä®«®£¨ï ¯®¢¥àå­®áâ¨ ¢ëà é¨¢ ¥¬®©

áâàãªâãàë ¢ å®¤¥ à®áâ  ª®­âà®«¨à®¢ « áì ¯® ª à-
â¨­¥ ¤¨äà ªæ¨¨ ®âà ¦¥­­ëå ¡ëáâàëå í«¥ªâà®­®¢

¯à¨ ãáª®àïîé¥¬ ­ ¯àï¦¥­¨¨ 10ª�. �«¨ï­¨¥ ®â¦¨-
£  ¨áá«¥¤®¢ «®áì ­  ª¢ ­â®¢®-à §¬¥à­®© áâàãªâãà¥

Zn1−xCdxSe/ZnSe, á®áâ®ïé¥© ¨§ ¡ãä¥à­®£® á«®ï ZnSe
(156­¬) ¨ 90-¯¥à¨®¤­®© ��� (5.2­¬ Zn0.86Cd0.14S,
5.2­¬ ZnSe) ¨ ¯®ªà®¢­®£® á«®ï ZnSe (78­¬) (à¨á. 1).
� æ¥«ìî ¨§ãç¥­¨ï â¥à¬¨ç¥áª®© áâ ¡¨«ì­®áâ¨ ¨

¯à®æ¥áá®¢ ¢§ ¨¬­®© ¤¨ääã§¨¨ ­  «î¬¨­¥áæ¥­â­ë¥

á¢®©áâ¢  ��� á ­ ¯àï¦¥­­ë¬¨ á«®ï¬¨ ®¡à §æë ¯®¤-
¢¥à£ «¨áì ”ã¤ à­®¬ã” ­ £à¥¢ã ¤® â¥¬¯¥à âãà 400
¨ 500◦C. �à¥¬ï ­ £à¥¢  ¤® § ¤ ­­®© â¥¬¯¥à âãàë

á®áâ ¢«ï«® 50 c, ªà®¬¥ íâ®£® ¡ë« ¯à®¨§¢¥¤¥­ ®â¦¨£

®¡à §æ®¢ ¯à¨ â¥¬¯¥à âãà¥ 400◦C ¢ â¥ç¥­¨¥ 5¬¨­.
�âàãªâãàë ¤® ¨ ¯®á«¥ ®â¦¨£  ¨áá«¥¤®¢ «¨áì ¬¥â®¤®¬

­¨§ª®â¥¬¯¥à âãà­®© ä®â®«î¬¨­¥áæ¥­æ¨¨ ¯à¨ 11 K.
� ª ç¥áâ¢¥ ¨áâ®ç­¨ª  ¢®§¡ã¦¤¥­¨ï ¨á¯®«ì§®¢ « áì

àâãâ­ ï « ¬¯ , ¨§ á¯¥ªâà  ¨§«ãç¥­¨ï ª®â®à®© ¢ë-
¤¥«ï« áì ã«ìâà ä¨®«¥â®¢ ï «¨­¨ï 3.396 í� (365­¬)
¬®é­®áâìî 50¬�â/á¬2. �§«ãç¥­¨¥ ä®â®«î¬¨­¥á-
æ¥­æ¨¨ (��) ¯à®å®¤¨«® ç¥à¥§ ¬®­®åà®¬ â®à ���-6
¨ à¥£¨áâà¨à®¢ «®áì ¤¨®¤­®© «¨­¥©ª®© Spectroscopy
Instruments,   ¯®«ãç¥­­ë© ¢¨¤¥®á¨£­ « ®¡à ¡ âë¢ «-
áï ª®­âà®««¥à®¬ O-SMA ST-100.

�¡áã¦¤¥­¨¥ à¥§ã«ìâ â®¢

�¥§ã«ìâ âë ¨áá«¥¤®¢ ­¨ï «î¬¨­¥áæ¥­â­ëå á¢®©áâ¢

Zn1−xCdxSe/ZnSe ��� ¤® ¨ ¯®á«¥ ®â¦¨£  ¯à¥¤áâ ¢«¥-
­ë ­  à¨á. 1–3. � á¯¥ªâà å ­¥®â®¦¦¥­­ëå ®¡à §æ®¢

­ ¡«î¤ ¥âáï ¨­â¥­á¨¢­ ï á¨­ïï «¨­¨ï, ª®â®à®© ®â-
¢¥ç ¥â à¥ª®¬¡¨­ æ¨ï âï¦¥«ëå ¤ëà®ª ¨ í«¥ªâà®­®¢
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�¨á. 1. �¯¥ªâàë �� ¯à¨ 11 K ¤® ®â¦¨£  (1 ) ¨ ¯®á«¥

®â¦¨£  ¯à¨ 500◦ C, 50 c (2 ). �  ¢áâ ¢ª å: á«¥¢  —
áå¥¬  à á¯®«®¦¥­¨ï á«®¥¢ ���, á¯à ¢  — �� ¢ ®¡« áâ¨

íªá¨â®­­®© «î¬¨­¥áæ¥­æ¨¨.

¢ ª¢ ­â®¢ëå ï¬ å Zn1−xCdxSe. � ªà á­®© ®¡« áâ¨

­ ¡«î¤ ¥âáï ¯®«®á  á ¬® ªâ¨¢¨à®¢ ­­®© «î¬¨­¥á-
æ¥­æ¨¨ á ¬ ªá¨¬ã¬®¬ 1.95 í�, ®â¢¥ç îé ï £«ã¡®-
ª¨¬ ãà®¢­ï¬ ¢ ¡ãä¥à­®¬ á«®¥ ZnSe, ®¡ãá«®¢«¥­-
­ ï ­ «¨ç¨¥¬ ¢ ª ­á¨© æ¨­ª  V −Zn ¨/¨«¨ ª®¬¯«¥ª-
á®¢ ¢ ª ­á¨© æ¨­ª  ¨  â®¬®¢ £ ««¨ï (VZn−GaZn)−

¢ ¯®¤à¥è¥âª¥ æ¨­ª  [7]. �à¨ â¥à¬¨ç¥áª®¬ ®â¦¨£¥

­ ¡«î¤ ¥âáï å à ªâ¥à­®¥ ¯®¢¥¤¥­¨¥ ¨­â¥­á¨¢­®áâ¨

«¨­¨¨ íªá¨â®­­®© «î¬¨­¥áæ¥­æ¨¨, ç¥¬ ¡®«ìè¥ ¢à¥¬ï
¨ ¢ëè¥ â¥¬¯¥à âãà  ®â¦¨£ , â¥¬ §­ ç¨â¥«ì­¥¥ ¯ -
¤¥­¨¥ ¨­â¥­á¨¢­®áâ¨. � á«ãç ¥ ®â¦¨£  ®¡à §æ®¢ ¯à¨

â¥¬¯¥à âãà¥ 500◦C ¢ â¥ç¥­¨¥ 50 c (à¨á. 1) ¨­â¥­á¨¢-
­®áâì íªá¨â®­­®© «î¬¨­¥áæ¥­æ¨¨ ¯ ¤ ¥â ¡®«¥¥ ç¥¬

­  2 ¯®àï¤ª . �à®¬¥ íâ®£® ¢ á¯¥ªâà å ®â®¦¦¥­­ëå
®¡à §æ®¢ ­ ¡«î¤ ¥âáï ã¢¥«¨ç¥­¨¥ ¨­â¥­á¨¢­®áâ¨ ¯®-
«®áë «î¬¨­¥áæ¥­æ¨¨ £«ã¡®ª¨å ãà®¢­¥© ¨ ¢®§­¨ª­®-
¢¥­¨¥ ­®¢®£® ¬ ªá¨¬ã¬  ¢ ®¡« áâ¨ ¬¥­ìè¨å í­¥à£¨©

(1.89 í�). �à¨ íâ®¬ ­¥®¡å®¤¨¬® ®¡à â¨âì ¢­¨¬ ­¨¥

­  ¤¨­ ¬¨ªã á¬¥é¥­¨ï ¬ ªá¨¬ã¬  (1.89 í�) ¢ ®¡« áâì
¬¥­ìè¨å í­¥à£¨© ¢ § ¢¨á¨¬®áâ¨ ®â â¥¬¯¥à âãàë ¨

¢à¥¬¥­¨ ®â¦¨£ . �¢¥«¨ç¥­¨¥ ¨­â¥­á¨¢­®áâ¨ ¯®«®áë

«î¬¨­¥áæ¥­æ¨¨ £«ã¡®ª¨å ãà®¢­¥© (1.95 í�) ¢ë§¢ -
­® ã¢¥«¨ç¥­¨¥¬ ª®­æ¥­âà æ¨¨ ¢ ª ­á¨© æ¨­ª  V −Zn

¨/¨«¨ ª®¬¯«¥ªá®¢ (VZn−GaZn)− ¢ ¡ãä¥à­®¬ á«®¥

ZnSe. �¤¢¨£ ¬ ªá¨¬ã¬  «î¬¨­¥áæ¥­æ¨¨ £«ã¡®ª¨å

ãà®¢­¥©, ¯®-¢¨¤¨¬®¬ã, ï¢«ï¥âáï ¯à®ï¢«¥­¨¥¬ â®£®,
çâ® ¢ á«®ïå Zn1−xCdxSe â ª¦¥ ¢®§­¨ª îâ ª®¬¯«¥ª-
áë (VZn−GaZn)− ¢ à¥§ã«ìâ â¥ ¤¨ääã§¨¨ £ ««¨ï ¨§

¯®¤«®¦ª¨. � ¯®«ì§ã íâ®£® á¢¨¤¥â¥«ìáâ¢ã¥â ¢¥«¨ç¨­ 

á¤¢¨£ , ª®â®àë© ¯à ªâ¨ç¥áª¨ á®¢¯ ¤ ¥â á à §­®áâìî
í­¥à£¨© § ¯à¥é¥­­ëå §®­ ZnSe ¨ Zn1−xCdxSe. �à®¬¥
â®£®, ¢ á¯¥ªâà å �� ®â®¦¦¥­­ëå ®¡à §æ®¢ ¯®ï¢«ï¥â-
áï ­®¢ ï è¨à®ª ï ¯®«®á  «î¬¨­¥áæ¥­æ¨¨ ¢ ®¡« áâ¨

2.1–2.4 í�, ¯à¨à®¤  ª®â®à®© ¯®ª  ­¥ ïá­ . � á¯¥ª-
âà¥ ®¡à §æ  ­ ¡«î¤ «®áì ã¬¥­ìè¥­¨¥ ¯®«ãè¨à¨­ë

«¨­¨¨ íªá¨â®­­®© «î¬¨­¥áæ¥­æ¨¨ ¯à¨ ®â¦¨£¥ ¯à¨

�¨á. 2. �¯¥ªâàë �� ¯à¨ 11 K ¤® ®â¦¨£  (1 ) ¨ ¯®á«¥

®â¦¨£  ¯à¨ 400◦ C, 50 c (2 ). �  ¢áâ ¢ª¥ — �� ¢ ®¡« áâ¨

íªá¨â®­­®© «î¬¨­¥áæ¥­æ¨¨.

â¥¬¯¥à âãà¥ 40◦C ¢ â¥ç¥­¨¥ 50 á ¨ 5¬¨­ á®®â¢¥â-
áâ¢¥­­® ­  1 ¨ 4.7¬í� (à¨á. 2, 3). �¬¥­ìè¥­¨¥ ¯®«ã-
è¨à¨­ë á¢ï§ ­® á ç áâ¨ç­®© à¥« ªá æ¨¥© ¢­ãâà¥­-
­¨å ­ ¯àï¦¥­¨© ¬¥¦¤ã á«®ï¬¨ ZnSe ¨ Zn1−xCdxSe,
ª®â®àë¥ á®áâ ¢«ïîâ ¯®àï¤ª  ε = 0.1 ¯à¨ ª®­æ¥­-
âà æ¨¨ Cd, à ¢­®© 14%, ¢ à¥§ã«ìâ â¥ ¤¨ääã§¨¨ Cd
¨ ®¡à §®¢ ­¨ï ¤¨á«®ª æ¨© ­¥á®®â¢¥âáâ¢¨ï. � á«ãç ¥

®â¦¨£  ¢ â¥ç¥­¨¥ 50 c ¯à¨ â¥¬¯¥à âãà¥ 500◦C ¯à®-
¨áå®¤¨â ã¢¥«¨ç¥­¨¥ ¯®«ãè¨à¨­ë «¨­¨¨ íªá¨â®­­®©

«î¬¨­¥áæ¥­æ¨¨ ­  6.5¬í� (à¨á. 1), çâ® ã¦¥ ¢ë§¢ ­®
¯à®æ¥áá ¬¨ ¤¥£à ¤ æ¨¨ ªà¨áâ ««¨ç¥ª®© áâàãªâãàë

®¡à §æ . � á¯¥ªâà å ¢á¥å ®â®¦¦¥­­ëå ®¡à §æ®¢ ­ -
¡«î¤ ¥âáï á¬¥é¥­¨¥ ¬ ªá¨¬ã¬  «¨­¨¨ íªá¨â®­­®©

«î¬¨­¥áæ¥­æ¨¨ ¢ ®¡« áâì ¬¥­ìè¨å í­¥à£¨© ¯® áà ¢-
­¥­¨î á íâ®© «¨­¨¥© ¢ á¯¥ªâà å ®¡à §æ®¢ ¤® ®â-
¦¨£ . � ¨¡®«ìè¥¥ §­ ç¥­¨¥ á¬¥é¥­¨ï ­ ¡«î¤ ¥âáï

�¨á. 3. �¯¥ªâàë �� ¯à¨ 11 K ¤® ®â¦¨£  (1 ) ¨ ¯®á«¥

®â¦¨£  ¯à¨ 400◦ C, 5¬¨­ (2 ). �  ¢áâ ¢ª¥ — �� ¢ ®¡« áâ¨

íªá¨â®­­®© «î¬¨­¥áæ¥­æ¨¨.
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ã ®¡à §æ , ®â®¦¦¥­­®£® ¯à¨ â¥¬¯¥à âãà¥ 500◦C ¢

â¥ç¥­¨¥ 50 c — 10¬í� (à¨á. 1). �¬¥é¥­¨¥ ¬ ªá¨¬ã¬ 
íªá¨â®­­®© «î¬¨­¥áæ¥­æ¨¨ ®¡êïá­ï¥âáï ¤¨ääã§¨¥©

Cd, çâ® ¯à¨¢®¤¨â ª ã¢¥«¨ç¥­¨î è¨à¨­ë ï¬ë ¨, ª ª
á«¥¤áâ¢¨¥ íâ®£®, ª á¬¥é¥­¨î í­¥à£¥â¨ç¥áª¨å ãà®¢­¥©

¢ ­¥©. �«¥¤ã¥â ¤®¡ ¢¨âì ª íâ®¬ã, çâ® §  áç¥â ¤¨ä-
äã§¨¨ Cd ¢ áà¥¤­¥¬ ã¬¥­ìè ¥âáï ¥£® ª®­æ¥­âà æ¨ï

¢ ï¬¥,   â ª¦¥ ¯®ï¢«ï¥âáï ¯à®ä¨«ì ª®­æ¥­âà æ¨¨

¯® â®«é¨­¥ ï¬ë, çâ® ¯à¨¢®¤¨â ª ¤®¯®«­¨â¥«ì­®-
¬ã ãè¨à¥­¨î «¨­¨¨. �­ ï ª®íää¨æ¨¥­â ¤¨ääã§¨¨

¤«ï Cd ¨ ZnSe, ¬®¦­® ®æ¥­¨âì ¢¥«¨ç¨­ã à á¯«ë¢ -
­¨ï ï¬ë. �®íää¨æ¨¥­â ¤¨ääã§¨¨ ¯à¨ 500◦C à ¢¥­

DCd(500◦C) ≈ 3.5 × 10−16 á¬2/c. �«¨­ã ¤¨ääã§¨¨

¬®¦­® ®æ¥­¨âì ¨áå®¤ï ¨§ ä®à¬ã«ë lD =
√

2 ·D(T )∗t,
â®£¤  lD = 1.17­¬ §  20 c (á ãç¥â®¬ â®£®, çâ® § ¬¥â-
­ ï ¤¨ääã§¨ï ¯à®¨áå®¤¨â ¯à¨ â¥¬¯¥à âãà å ¢ëè¥

350◦C). � ª¨¬ ®¡à §®¬,è¨à¨­  ª¢ ­â®¢®© ï¬ë ¯®á«¥

®â¦¨£  ¤®«¦­  á®áâ ¢¨âì ¯®àï¤ª  7.5­¬, çâ® ¤®¢®«ì-
­® å®à®è® á®£« áã¥âáï á ¢¥«¨ç¨­®© 10¬í� á¤¢¨£ 

¯¨ª  íªá¨â®­­®© «î¬¨­¥áæ¥­æ¨¨, ª®â®àë© á®®â¢¥â-
áâ¢ã¥â ã¢¥«¨ç¥­¨î è¨à¨­ë ï¬ë ­  íâã ¢¥«¨ç¨­ã.

1. � ª«îç¥­¨¥

� ­ áâ®ïé¥© à ¡®â¥ ¯à¥¤áâ ¢«¥­ë ¤ ­­ë¥ ¯® ¨áá«¥-
¤®¢ ­¨î «î¬¨­¥áæ¥­â­ëå á¢®©áâ¢ ��� Zn1−xCdxSe.
�à®¢¥¤¥­ â¥à¬¨ç¥áª¨© ®â¦¨£ ��� Zn1−xCdxSe/ZnSe
¨ áà ¢­¨â¥«ì­ë©  ­ «¨§ á¯¥ªâà®¢ �� ®â®¦¦¥­­ëå

¨ ­¥®â®¦¦¥­­ëå ®¡à §æ®¢. � á¯¥ªâà å ®â®¦¦¥­­ëå

®¡à §æ®¢ ­ ¡«î¤ «®áì å à ªâ¥à­®¥ ¯ ¤¥­¨¥ ¨­â¥­-
á¨¢­®áâ¨ «¨­¨¨ íªá¨â®­­®© «î¬¨­¥áæ¥­æ¨¨ ¨ ã¢¥«¨-
ç¥­¨¥ ¨­â¥­á¨¢­®áâ¨ «î¬¨­¥áæ¥­æ¨¨ £«ã¡®ª¨å ãà®¢-
­¥©. � à¥§ã«ìâ â¥ ®â¦¨£  ¡ë«® ®¡­ àã¦¥­® áã¦¥-
­¨¥ «¨­¨¨ íªá¨â®­­®© «î¬¨­¥áæ¥­æ¨¨ (¯à¨ 400◦C) ¨
á¬¥é¥­¨¥ ¬ ªá¨¬ã¬  ¢ ¤«¨­­®¢®«­®¢ãî ®¡« áâì, çâ®
®¡êïá­ï¥âáï ¤¨ääã§¨¥© Cd ¢ ¡ àì¥à­ë¥ á«®¨ ZnSe.
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The effect of thermal annealing on
luminescence properties of ZnCdSe/ZnSe
multiple quantum wells structures.

E.M. Dianov, P.A. Trubenko, E.Ed Filimonov,
E.A. Shcherbakov.

Fiber Optics Research Center at The General Physics
Institute,
Russian Academy of Sciences,
117942 Moscow, Russia.

Abstract Thermal stability and luminescence properties of
ZnCdSe/ZnSe multiple quantum wells structures grown by
molecular-beam epitaxy technology have been investigated.
Comparison analysis of photoluminescence spectra of pre-
and postannealing structures has been performed. Drop of
intensity of excitonic luminescence line by more than two
orders of magnitude was observed alongside with increase
in intensity of deep levels in spectra of annealed samples
(at 500◦ C). As a result of annealing at a lower temperature
(about 400◦ C) the narrowing of excitonic luminescence line
and shift of maximum in the longwave range have been
discovered.
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