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�¢¥àå¯à®¢®¤¨¬®áâì á¥«¥¨¤  ®«®¢  ¯à¨ ¤ ¢«¥¨¨ ¤® 70 GPa
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(�®áâã¯¨«  ¢ �¥¤ ªæ¨î 9 á¥âï¡àï 1996 £.)

�®®¡é ¥âáï ®¡ ®¡ àã¦¥¨¨ á¢¥àå¯à®¢®¤¨¬®áâ¨ SnSe á Tc ®ª®«® 4.5 K ¯à¨ ¤ ¢«¥¨ïå, ¯à¥¢ëè -
îé¨å ¢¥«¨ç¨ã 58 GPa. �¥« ¥âáï ¯à¥¤¯®«®¦¥¨¥, çâ® á¢¥àå¯à®¢®¤ïé ï ¬®¤¨ä¨ª æ¨ï ¢ëá®ª®£®

¤ ¢«¥¨ï ¨¬¥¥â áâàãªâãàã â¨¯  CsCl.

�à¨ ®à¬ «ìëå ãá«®¢¨ïå SnSe ï¢«ï¥âáï ã§ª®§®-
ë¬ ¯®«ã¯à®¢®¤¨ª®¬, ªà¨áâ ««¨ç¥áª ï áâàãªâãà 

ª®â®à®£® ®â®á¨âáï ª à®¬¡¨ç¥áª®¬ã â¨¯ã SnS [1]. �§-
¢¥áâ®, çâ® á®¥¤¨¥¨ï AIVBVI ¨á¯ëâë¢ îâ ¯à¨ ¢®§-
¤¥©áâ¢¨¨ ¢ëá®ª®£® ¤ ¢«¥¨ï ¯®á«¥¤®¢ â¥«ì®áâì ä -
§®¢ëå ¯à¥¢à é¥¨©: As→ NaCl→ SnS→ CsCl. �®-
¯®áâ ¢«ïï à¥§ã«ìâ âë à¥â£¥®áâàãªâãàëå ¨áá«¥¤®-
¢ ¨© [1–3] ¨ á¢¥àå¯à®¢®¤ïé¨å á¢®©áâ¢ [4,5], ¬®¦®
á¤¥« âì ¢ë¢®¤ ® â®¬, çâ® á¢¥àå¯à®¢®¤¨¬®áâì  ¡«î-
¤ ¥âáï ã ä §ë ¢ëá®ª®£® ¤ ¢«¥¨ï á® áâàãªâãà®© â¨¯ 

CsCl. �  áâ®ïé¥© à ¡®â¥ á®®¡é ¥âáï ®¡ ®¡ àã-
¦¥¨¨ á¢¥àå¯à®¢®¤¨¬®áâ¨ á¥«¥¨¤  ®«®¢  ¨ ®¡ ®¯à¥-
¤¥«¥¨¨ § ç¥¨ï ¤ ¢«¥¨ï, ¯à¨ ª®â®à®¬ ¢®§¨ª ¥â

á¢¥àå¯à®¢®¤ïé ï ¬®¤¨ä¨ª æ¨ï.

� íªá¯¥à¨¬¥â å ¯à¨¬¥ï« áì ª ¬¥à  ¢ëá®ª®£® ¤ -
¢«¥¨ï á  «¬ §ë¬¨  ª®¢ «ìï¬¨ ¨ ä¨ªá æ¨¥© ãá¨-
«¨ï, ¯®§¢®«ï¢è ï ®¤®¢à¥¬¥® ®¯à¥¤¥«ïâì ¤ ¢«¥¨¥
¯à¨ ¨§ª¨å â¥¬¯¥à âãà å ¯® á¬¥é¥¨î «¨¨¨ «î-
¬¨¥áæ¥æ¨¨ àã¡¨  ¨ à¥£¨áâà¨à®¢ âì á¢¥àå¯à®¢®¤¨-
¬®áâì ®¡à §æ  ¯® ¨§¬¥¥¨î ¥£® í«¥ªâà®á®¯à®â¨¢«¥-
¨ï [4]. �  áâ®ïé¥© à ¡®â¥ ¯à¨¬¥ï« áì ª®¬¡¨¨à®-
¢  ï ¯à®ª« ¤ª  ¨§ ¬¥¤¨ ¨ ¡ã¬ £¨ â®«é¨®© 20µm
á ®â¢¥àáâ¨¥¬ ¢ æ¥âà «ì®© ç áâ¨ ¤¨ ¬¥âà®¬ ®ª®«®

40µm, ¢ ª®â®à®¥ ¯®¬¥é «áï ¨áá«¥¤ã¥¬ë© ®¡à §¥æ.
� «ë¥ à §¬¥àë ®¡à §æ  ¯® áà ¢¥¨î á à §¬¥à®¬

à ¡®ç¥© ¯®¢¥àå®áâ¨  ª®¢ «¥ (30µm) ¯®§¢®«ï«¨ á®-
§¤ ¢ âì ¢ ¥£® ®¡ê¥¬¥ ¯à ªâ¨ç¥áª¨ ®¤®à®¤®¥ ¤ ¢«¥-
¨¥. � ª, ¯à¨ ¤ ¢«¥¨¨ ¢ æ¥âà «ì®© ç áâ¨ ®¡à §æ ,
à ¢®¬ 60 GPa, ¤ ¢«¥¨¥   ¥£® ªà ïå ¡ë«® ¬¥ìè¥
¢á¥£®   0.6 GPa.

�ë«¨ ¯à®¢¥¤¥ë ¤¢¥ á¥à¨¨ íªá¯¥à¨¬¥â®¢, ¢ ®¡®¨å
á«ãç ïå ¡ë«® ¯®ª § ®, çâ® á¢¥àå¯à®¢®¤¨¬®áâì à¥-

�¯à¥¤¥«¥¨¥ Tc = f(P ) ¢ ®¡à §æ å SnSe

�¡à §¥æ I �¡à §¥æ II

P , GPa Tc, K P , GPa Tc, K

33± 0.3 –
20± 0.3 –

46± 0.5 –
51± 0.6 –

39± 0.5 –
54± 0.6 –
58± 0.6 4.3± 0.1

58± 0.6 4.5± 0.1
60± 0.6 4.0± 0.1

£¨áâà¨àã¥âáï â®£¤ , ª®£¤  ¤ ¢«¥¨¥ ¢ ®¡à §æ¥ ¡ë«®

à ¢® ¨«¨ ¯à¥¢ëè «® ¢¥«¨ç¨ã 56 GPa. �¥§ã«ìâ âë
¨§¬¥à¥¨© ¯à¨¢¥¤¥ë ¢ â ¡«¨æ¥.
�  ®á®¢ ¨¨ ¯®«ãç¥ëå íªá¯¥à¨¬¥â «ìëå ¤ -

ëå ¬®¦® ãâ¢¥à¦¤ âì, çâ® ¢ ®¡« áâ¨ ¤ ¢«¥¨©

®ª®«® 58 GPa á¥«¥¨¤ ®«®¢  ¯à¥â¥à¯¥¢ ¥â ä §®¢®¥

¯à¥¢à é¥¨¥.�ç¨âë¢ ï § ª®®¬¥à®áâì, ®â¬¥ç¥ãî
¤«ï àï¤  á®¥¤¨¥¨© AIVBVI ¢  ç «¥ áâ âì¨, ¬®¦®
¯à¥¤¯®«®¦¨âì, çâ® á¢¥àå¯à®¢®¤ïé¥© ä §®© ¢ëá®ª®£®
¤ ¢«¥¨ï á¥«¥¨¤  ®«®¢  ï¢«ï¥âáï ä §  á® áâàãªâã-
à®© â¨¯  CsCl.
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