
50 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2006. ò2��� 539.1:539.21 ����������� �������� ������ ���������������������� ������� ��������� � �������������������� ��������.�. �¨«®®¢, �.�. �ª®à®¡®£ â®¢ , �.�. �à¨áìª®(ª ä¥¤à  ä¨§¨ª¨ â¢¥à¤®£® â¥« )E-mail: sols333@phys.msu.ru�à®¢¥¤¥ áâ â¨áâ¨ç¥áª¨© ª®àà¥«ïæ¨®ë©   «¨§ ¨¬¥îé¨åáï ¢ «¨â¥à âãà¥ ¤ ëå ¯® ¡«¨¦-¥¬ã ¯®àï¤ªã ¢ ¯®«¨ªà¨áâ ««¨ç¥áª¨å ¬¥â ««¨ç¥áª¨å â¢¥à¤ëå à áâ¢®à å á ¤¥ä®à¬ æ¨®ë¬¨ ¥¤¥ä®à¬ æ¨®ë¬ ¢ª« ¤ ¬¨ ¢ í¥à£¨î ã¯®àï¤®ç¥¨ï. � áá¬ âà¨¢ îâáï â¢¥à¤ë¥ à áâ¢®àëá ��� ¨ ��� ªà¨áâ ««¨ç¥áª¨¬¨ áâàãªâãà ¬¨. �ëï¢«¥  ¢ëá®ª ï áâ¥¯¥ì ª®àà¥«ïæ¨¨ å à ª-â¥à¨áâ¨ª ¡«¨¦¥£® ¯®àï¤ª    ¯¥à¢®© ª®®à¤¨ æ¨®®© áä¥à¥ á ¤¥ä®à¬ æ¨®ë¬ ¢ª« ¤®¬¢ í¥à£¨î ã¯®àï¤®ç¥¨ï. �®ª §   ¢®§¬®¦®áâì ¨ à¥ «¨áâ¨ç®áâì ª®«¨ç¥áâ¢¥®£®   «¨§ ¢ª« ¤  ¤¥ä®à¬ æ¨®®© í¥à£¨¨ ¢ í¥à£¨î ã¯®àï¤®ç¥¨ï ¢ â¢¥à¤ëå à áâ¢®à å á ��� ¨ ���ªà¨áâ ««¨ç¥áª¨¬¨ à¥è¥âª ¬¨   ®á®¢¥ ¬®¤¥«¨ �®à {�¥£¡¨.�«¨¦¨© ¯®àï¤®ª íªá¯¥à¨¬¥â «ì® ®¡ àã¦¥¡®«¥¥ ç¥¬ ¢ 70 ¥ã¯®àï¤®ç¥ëå â¢¥à¤ëå à áâ¢®-à å [1{4]. �áâ ®¢«¥® ¥£® ¢«¨ï¨¥   ¨å ¬®£¨¥ä¨§¨ç¥áª¨¥ á¢®©áâ¢ . � §¢¨â  áâ â¨áâ¨ç¥áª ï â¥®-à¨ï ¡«¨¦¥£® ¯®àï¤ª , á¢ï§ë¢ îé ï á¯¥ªâà ¯ -à ¬¥âà®¢ ¡«¨¦¥£® ¯®àï¤ª  á® § ç¥¨ï¬¨ í¥à-£¨© ã¯®àï¤®ç¥¨ï. �® ¬®£¨å à ¡®â å ¯à¨¨¬ ¥âáï,çâ® ¢ í¥à£¨¨ ã¯®àï¤®ç¥¨ï ¤®áâ â®ç® ãç¨âë¢ âì¢ª« ¤ë ¯àï¬®£® ªã«®®¢áª®£® ¢§ ¨¬®¤¥©áâ¢¨ï ¨®®¢á¯« ¢  ¨ ¨å ª®á¢¥®£® ¢§ ¨¬®¤¥©áâ¢¨ï | ç¥à¥§ £ §í«¥ªâà®®¢ ¯à®¢®¤¨¬®áâ¨. �¤ ª® ¯à¨ íâ®¬ ¥ ãç¨-âë¢ ¥âáï ¢ª« ¤ ¢ í¥à£¨î ã¯®àï¤®ç¥¨ï áâ â¨ç¥áª¨åá¬¥é¥¨©  â®¬®¢ ª®¬¯®¥â â¢¥à¤ëå à áâ¢®à®¢ (¤¥-ä®à¬ æ¨® ï á®áâ ¢«ïîé ï), ¯à¥¤¯®« £ ¥âáï, çâ®®¨ ¬ «ë ¨ ¥ ¢®áïâ § ¬¥â®£® ¢ª« ¤  ¢ à áá¬ âà¨-¢ ¥¬ë¥ å à ªâ¥à¨áâ¨ª¨.�¥«ìî  áâ®é¥© à ¡®âë ï¢«ïîâáï à §à ¡®âª ¬¥â®¤  ãç¥â  ¤¥ä®à¬ æ¨®®£® ¢ª« ¤  ¢ í¥à£¨îã¯®àï¤®ç¥¨ï   ¯¥à¢®© ª®®à¤¨ æ¨®®© áä¥à¥¨ ãáâ ®¢«¥¨¥ áâ â¨áâ¨ç¥áª®© ª®àà¥«ïæ¨®®© á¢ï-§¨ íªá¯¥à¨¬¥â «ìëå ¤ ëå ¯® ¯ à ¬¥âà ¬ ¡«¨¦-¥£® ¯®àï¤ª  á ¤¥ä®à¬ æ¨®®© á®áâ ¢«ïîé¥© í¥à-£¨¨ ã¯®àï¤®ç¥¨ï á ¨á¯®«ì§®¢ ¨¥¬ ¯à®áâ®© ¬®¤¥«¨�®à {�¥£¡¨. A «¨§ áâ â¨áâ¨ç¥áª®© ª®àà¥«ïæ¨®-®© á¢ï§¨ ¬¥¦¤ã íªá¯¥à¨¬¥â «ìë¬¨ ¤ ë¬¨ ¯®¯ à ¬¥âà ¬ ¡«¨¦¥£® ¯®àï¤ª  ¨ ¤¥ä®à¬ æ¨®ë¬¢ª« ¤®¬ ¢ í¥à£¨î ã¯®àï¤®ç¥¨ï ¤ ¥â ®â¢¥â  ¢®¯à®á ® à®«¨ áâ â¨ç¥áª¨å á¬¥é¥¨©  â®¬®¢ ª®¬-¯®¥â ¥ã¯®àï¤®ç¥ëå â¢¥à¤ëå à áâ¢®à®¢ ¢ ä®à-¬¨à®¢ ¨¨ ¡«¨¦¥£® ¯®àï¤ª  (¬¥¦ â®¬ëå ª®àà¥-«ïæ¨©).�®£« á® áâ â¨áâ¨ç¥áª®© â¥®à¨¨ ¡«¨¦¥£® ¯®àï¤-ª , ¯ à ¬¥âà ¡«¨¦¥£® ¯®àï¤ª  ¤«ï ¯¥à¢®© ª®®à¤¨- æ¨®®© áä¥àë �1 ¥¯®áà¥¤áâ¢¥® á¢ï§  á í¥à-£¨¥© ã¯®àï¤®ç¥¨ï U1 ¨ ª®æ¥âà æ¨ï¬¨ ª®¬¯®¥âCA ¨ CB : �1(1��1)2CACB �e�2U1=kT � 1� : (1)

�ëà ¦¥¨¥ (1) ¬®¦® ¯à¥®¡à §®¢ âì ª ¢¨¤ã�1(1��1)2CACB = e�2U1=kT � 1: (2)� ª®¥ ¯à¥®¡à §®¢ ¨¥ ®â¢¥ç ¥â ¯¥à¥å®¤ã ®â ¯ à -¬¥âà®¢ ¡«¨¦¥£® ¯®àï¤ª  � ã«¨ �1 ª ¯ à ¬¥âà ¬ª®àà¥«ïæ¨¨ "1 . �¨ à §«¨ç îâáï «¨èì ¬®¦¨â¥-«¥¬ "i = CACB�i . �¥à£¨î ã¯®àï¤®ç¥¨ï   ¯¥à¢®©ª®®à¤¨ æ¨®®© áä¥à¥ ¬®¦® ¯à¥¤áâ ¢¨âì ¢ ¢¨¤¥áã¬¬ë U1 = U1;id +U1;def ; (3)£¤¥ U1;id | í¥à£¨ï ã¯®àï¤®ç¥¨ï ¢ á«ãç ¥ ¥-¨áª ¦¥®© (áà¥¤¥© à¥è¥âª¨), U1;def | í¥à£¨ïã¯®àï¤®ç¥¨ï §  áç¥â ¨áª ¦¥¨ï à¥è¥âª¨ (á¬¥é¥¨ï â®¬®¢ ¨§ <¨¤¥ «ìëå> ¯®«®¦¥¨© <ãáà¥¤¥®©>à¥è¥âª¨). �®áâ ¢¨¢ (3) ¢ (2), ¬®¦® ¢ëà §¨âì U1;id(¥¤¥ä®à¬ æ¨®ë© ¢ª« ¤ ¢ í¥à£¨î ã¯®àï¤®ç¥¨ï)ç¥à¥§ ¤¥ä®à¬ æ¨®ãî á®áâ ¢«ïîéãî í¥à£¨¨ ã¯®-àï¤®ç¥¨ï U1;def ¨ ¯ à ¬¥âà ¡«¨¦¥£® ¯®àï¤ª  �1 :�2U1;idkT = ln� �1(1��1)2CACB +1�+ 2U1;defkT : (4)� áç¥â ¢ª« ¤  ¤¥ä®à¬ æ¨®®© í¥à£¨¨ ¢ í¥à-£¨î ã¯®àï¤®ç¥¨ï ¤«ï ¯¥à¢®© ª®®à¤¨ æ¨®®© áä¥-àë ¯à®¢¥¤¥¬ ¢ ¬®¤¥«¨ �®à {�¥£¡¨ á ¨á¯®«ì§®¢ ¨-¥¬ á®®â®è¥¨ïU1;def = C11a3��1�C12C11 ; C44C11���� n�1X�;�0=1��1v @v@c���1v @v@c�0�� ; (5)ª®â®à®¥ ¬®¦¥â ¡ëâì ¯®«ãç¥®   ®á®¢¥ ¢ëà ¦¥¨©,¯à¨¢¥¤¥ëå ¢ à ¡®â¥ [5]. �¤¥áì�1�C12C11 ; C44C11�=



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2006. ò2 51=�12 1NaXQ F�Q;ND̂�1Q;NF�0�Q;NXl cos(QR1l ); (6)F�Q;N = F�Q=(a2C11).�1v @v@c��;bDQ;N = bDQ=(aC11); (7)£¤¥ ®à¬¨à®¢ ë¥ äãàì¥-ª®¬¯®¥âë ª¢ §¨ã¯àã£¨åá¨« F�Q;N ¨ ®à¬¨à®¢  ï ¤¨ ¬¨ç¥áª ï ¬ âà¨æ bDQ;N § ¢¨áïâ â®«ìª® ®â â¨¯  à¥è¥âª¨ ¨ ®â®è¥¨©ã¯àã£¨å ¯®áâ®ïëå C12C11 ¨ C44C11 , a | ¯®áâ®ï ïªà¨áâ ««¨ç¥áª®© à¥è¥âª¨ ¤«ï ���- ¨ ���-á¨áâ¥¬.� ç¥¨ï F�Q;N ¨ bDQ;N à ááç¨âë¢ «¨áì   ®á-®¢¥ ¬®¤¥«¨ �®à {�¥£¡¨. �â¥£à¨à®¢ ¨¥ ¯® §®¥�à¨««îí  ¯à®¢®¤¨«®áì á ¯®¬®éìî ¬¥â®¤  ®á®¡ëåâ®ç¥ª [7]. �å®¤¨¬®áâì ¨â¥£à «®¢ á â®ç®áâìî 0.1%¢® ¢á¥¬ ¨â¥à¢ «¥ § ç¥¨© C12C11 ¨ C44C11  ¡«î¤ « áì¯à¨ ç¨á«¥ ®á®¡ëå â®ç¥ª ¢ 1/48-© ç áâ¨ 1-© §®ë�à¨««îí : ¤«ï ��� 11 969, ¤«ï ��� 22 881.�¡®§ ç¨¬ «¥¢ãî ç áâì á®®â®è¥¨ï (1), § ¢¨-áïéãî â®«ìª® ®â �1 ª ª L1(�1) , ¯à ¢ãî ç áâìá®®â®è¥¨ï (1) | ª ª R1(U1) , «¥¢ãî ç áâì á®®â-®è¥¨ï (2) ®¡®§ ç¨¬ ª ª L2(�1) ,   ¯à ¢ãî ç áâìá®®â®è¥¨ï (2) | ª ª R2(U1) .�«ï   «¨§  ¢«¨ï¨ï ¤¥ä®à¬ æ¨®®© c®áâ ¢«ï-îé¥© í¥à£¨¨ ã¯®àï¤®ç¥¨ï   ¡«¨¦¨© ¯®àï¤®ª ¬¨ ¡ë«¨ ¢ë¡à ë â¢¥à¤ë¥ à áâ¢®àë, ¯ à ¬¥âàë¡«¨¦¥£® ¯®àï¤ª  �1 ª®â®àëå   ¯¥à¢®© ª®®à¤¨ -æ¨®®© áä¥à¥ ¡ë«¨ ¯®«ãç¥ë á ¯®¬®éìî à¥â£¥-®- ¨ ¥©âà®®£à ä¨ç¥áª¨å ¬¥â®¤®¢. �§ ¨§¢¥áâëå¢ «¨â¥à âãà¥ á¨áâ¥¬ ¡ë«¨ ®áâ ¢«¥ë 24 á¨áâ¥¬ë.�â¡¨à «¨áì ¤ ë¥ ¯® ¤¢ãåª®¬¯®¥âë¬ â¢¥à¤ë¬à áâ¢®à ¬ á  ¨¬¥ìè¥© ª®æ¥âà æ¨¥© ¢â®à®© ª®¬-¯®¥âë. �¨áâ¥¬ë, ¢ ª®â®àëå ª®æ¥âà æ¨ï ¢â®à®©ª®¬¯®¥âë ¯à¥¢ëè «  30  â®¬ëå ¯à®æ¥â®¢, ¨á-ª«îç «¨áì. �ë«¨ ¨áª«îç¥ë â ª¦¥ á¨áâ¥¬ë, ¢ ª®-â®àëå íªá¯¥à¨¬¥â «ìë¥ § ç¥¨ï �1 ¯à¨ ¯®¤áâ -®¢ª¥ ¢ ¢ëà ¦¥¨¥ (2) ¯à¨¢®¤¨«¨ ª § ç¥¨î L2(�1)¬¥ìè¥ ¬¨ãá ¥¤¨¨æë. � â ¡«. 1 ¯à¨¢¥¤¥ë § ç¥-¨ï ¯ à ¬¥âà®¢ ¡«¨¦¥£® ¯®àï¤ª    ¯¥à¢®© ª®®à¤¨- æ¨®®© áä¥à¥ ¤«ï 24 á¨áâ¥¬ ¨ à ááç¨â ë¥ ¯®íâ¨¬ ¤ ë¬ «¥¢ë¥ ¨ ¯à ¢ë¥ ç áâ¨ ¢ëà ¦¥¨© (1)¨ (2). �à¨ à áç¥â¥ «¥¢ëå ç áâ¥© ¨á¯®«ì§®¢ «¨áì¯®«ãç¥ë¥ íªá¯¥à¨¬¥â «ì® § ç¥¨ï �1 ,   ¯à¨à áç¥â¥ ¯à ¢ëå | ¤ ë¥ â ¡«. 1. �¥à£¨¨ ã¯®àï¤®-ç¥¨ï U1 ¯à¨¨¬ «¨áì à ¢ë¬¨ U1;def | ¤¥ä®à¬ -æ¨®®© í¥à£¨¨   ¯¥à¢®© ª®®à¤¨ æ¨®®© áä¥à¥.� â ¡«. 1 ¯à¨¢¥¤¥ë â ª¦¥ § ç¥¨ï �2U1;def=kT ,à ááç¨âë¢ ¢è¨¥áï á ¨á¯®«ì§®¢ ¨¥¬ ¢ëà ¦¥¨ï (5),¨ § ç¥¨ï ¥¤¥ä®à¬ æ¨®®£® ¢ª« ¤  ¢ í¥à£¨îã¯®àï¤®ç¥¨ï �2U1;id=kT , à ááç¨â ë¥ ¯® ä®à¬ã«¥(4). �¥¬¯¥à âãà  ¯à¨¨¬ « áì à ¢®© 300 K.�ç¥¢¨¤®, çâ® ¢ á«ãç ¥ áãé¥áâ¢¥®£® ¢«¨ï¨ï¤¥ä®à¬ æ¨®®© í¥à£¨¨   ä®à¬¨à®¢ ¨¥ ¡«¨¦¥-£® ã¯®àï¤®ç¥¨ï ¤®«¦  áãé¥áâ¢®¢ âì ª®àà¥«ïæ¨-® ï á¢ï§ì ¬¥¦¤ã L1(�1) ¨ R1(U1;def) ,   â ª¦¥¬¥¦¤ã L2(�1) ¨ R2(U2;def) . �¯à¨®à¨ áâ¥¯¥ì ª®àà¥-

«ïæ¨®®© á¢ï§¨ ¬¥¦¤ã íâ¨¬¨ ¯ à ¬¨ ¥ ®ç¥¢¨¤ .�¥§ã«ìâ âë à áç¥â  ª®íää¨æ¨¥â  ª®àà¥«ïæ¨¨ r ,¤¥â «¨ à áç¥â  ª®â®à®£® ¯à¨¢¥¤¥ë ¢ [6], ¬¥¦¤ãíâ¨¬¨ å à ªâ¥à¨áâ¨ª ¬¨ ¯à¥¤áâ ¢«¥ë ¢ â ¡«. 2.� ¥© ¢ë¤¥«¥ë § ç¥¨ï ª®íää¨æ¨¥â®¢ ª®àà¥«ï-æ¨¨ ¬¥¦¤ã å à ªâ¥à¨áâ¨ª ¬¨ â¢¥à¤ëå à áâ¢®à®¢ ¨§â ¡«. 1, ª®â®àë¥ ¯à¥¤áâ ¢«ïîâ ¨â¥à¥á ¤«ï ®æ¥ª¨¢«¨ï¨ï ¤¥ä®à¬ æ¨®®© í¥à£¨¨   í¥à£¨î ã¯®-àï¤®ç¥¨ï   ¯¥à¢®© ª®®à¤¨ æ¨®®© áä¥à¥. � á-á¬ âà¨¢ îâáï á¢ï§¨ ¬¥¦¤ã ¨§¬¥¥¨¥¬ ®¡ê¥¬  í«¥-¬¥â à®© ïç¥©ª¨ ¯à¨ ¢¥á¥¨¨ ¯à¨¬¥á¨, í¥à£¨¥©¤¥ä®à¬ æ¨®®£® ¢§ ¨¬®¤¥©áâ¢¨ï, ¯ à ¬¥âà ¬¨ ¯®-àï¤ª  ¨ ª®æ¥âà æ¨¥© ¯à¨¬¥á¨. �¨¤®, çâ® L1(�1)áãé¥áâ¢¥® ª®àà¥«¨àã¥â á ª®æ¥âà æ¨¥© ¯à¨¬¥-á¨. �®£« á® (1), ¢ à áç¥âë¥ § ç¥¨ï R1(U1;def)ª®æ¥âà æ¨ï ¯à¨¬¥á¨ ¢å®¤¨â ª ª á®¬®¦¨â¥«ì,á«¥¤®¢ â¥«ì®, ¯à¨   «¨§¥ ª®àà¥«ïæ¨®®© á¢ï§¨íâ¨å ¤¢ãå ¢¥«¨ç¨ áãé¥áâ¢¥ãî à®«ì ¬®¦¥â ¨£à âìª®æ¥âà æ¨ï ¯à¨¬¥á¨. � á ¨â¥à¥áã¥â £« ¢ë¬ ®¡-à §®¬ ª®àà¥«ïæ¨® ï á¢ï§ì ¬¥¦¤ã ¤¥ä®à¬ æ¨®®©í¥à£¨¨ ¨ ¯ à ¬¥âà ¬¨, å à ªâ¥à¨§ãîé¨¬¨ ¡«¨¦-¨© ¯®àï¤®ª. �®íâ®¬ã ¡ã¤¥â ¯à®¢¥¤¥ ®â¤¥«ìë©áâ â¨áâ¨ç¥áª¨©   «¨§ ¢«¨ï¨ï ª®æ¥âà æ¨¨  L1(�1) ¨ L2(�1) = L1(�1)=CACB .�à®  «¨§¨àã¥¬ ª®àà¥«ïæ¨®ãî á¢ï§ì ¬¥¦¤ãª®æ¥âà æ¨¥© ¯à¨¬¥á¨ ¨ ¯ à ¬¥âà ¬¨, å à ªâ¥à¨-§ãîé¨¬¨ ¡«¨¦¥¥ ã¯®àï¤®ç¥¨¥.�«ï ¨áá«¥¤®¢ ¨ï ¢®§¬®¦®© ª®àà¥«ïæ¨®-®© á¢ï§¨ ¨á¯®«ì§®¢ «¨áì § ç¥¨ï, ¯à¨¢¥¤¥ë¥¢ â ¡«. 1. � ááç¨â ë¥ ª®íää¨æ¨¥âë ª®àà¥«ïæ¨¨¯à¨¢¥¤¥ë ¢ â ¡«. 2. � ç¨â¥«ì ï ª®àà¥«ïæ¨ï ¬¥¦-¤ã ª®æ¥âà æ¨¥© ¢â®à®© ª®¬¯®¥âë CB ¨ L1(�1)(ª®íää¨æ¨¥â ª®àà¥«ïæ¨¨ à ¢¥ 0:631) á«¥¤ã¥â ¨§®¯à¥¤¥«¥¨ï �1 .�«ï ¨§ãç¥¨ï ¢«¨ï¨ï ª®æ¥âà æ¨¨ CB  áâ¥¯¥ì ª®àà¥«ïæ¨®®© á¢ï§¨ ¬¥¦¤ã íªá¯¥à¨¬¥-â «ìë¬¨ § ç¥¨ï¬¨ ¯ à ¬¥âà  ¡«¨¦¥£® ¯®àï¤-ª  �1 ¨ à ááç¨â ë¬¨ § ç¥¨ï¬¨ ¤¥ä®à¬ æ¨-®®£® ¢ª« ¤  ¢ í¥à£¨î ã¯®àï¤®ç¥¨ï U1;def ¬ë¡ã¤¥¬ à áá¬ âà¨¢ âì ¡®«¥¥ ¯®¤à®¡® ª®àà¥«ïæ¨î¬¥¦¤ã L2(�1) ¨ ¢¥«¨ç¨ ¬¨, å à ªâ¥à¨§ãîé¨¬¨á¨áâ¥¬ë ¨§ â ¡«. 2. � ç¥¨¥ L2(�1) , ¢ ®â«¨ç¨¥®â L1(�1) , ¥ § ¢¨á¨â ®â CB (ª®íää¨æ¨¥â ª®à-à¥«ïæ¨¨ 0:021), â. ¥. ª®àà¥«ïæ¨ï ¯à ªâ¨ç¥áª¨ ®â-áãâáâ¢ã¥â, ¢ â® ¢à¥¬ï ª ª áâ¥¯¥ì ª®àà¥«ïæ¨®®©á¢ï§¨ L1(�1) á ª®æ¥âà æ¨¥© CB à ¢  �0:631 ,¨ ª®àà¥«ïæ¨® ï á¢ï§ì ï¢«ï¥âáï ã¬¥à¥®©. �â®á¢ï§ ® á â¥¬, çâ® L1 ¯à®¯®àæ¨® «¥ ª¢ ¤à âã CB .� áá¬®âà¨¬ ª®àà¥«ïæ¨®ãî á¢ï§ì ¬¥¦¤ã L2(�1)¨ ¨§¬¥¥¨¥¬ ®¡ê¥¬  í«¥¬¥â à®© ïç¥©ª¨ ¢ â¢¥à¤®¬à áâ¢®à¥ ¢ § ¢¨á¨¬®áâ¨ ®â ª®æ¥âà æ¨¨ ª®¬¯®¥â.�§ â ¡«. 2 ¢¨¤®, çâ® ª®íää¨æ¨¥â ª®àà¥«ïæ¨¨¬¥¦¤ã L2(�1) ¨ � 1V dVdC �2 à ¢¥ 0:503 , ¨ á â®çª¨§à¥¨ï áâ â¨áâ¨ç¥áª®© â¥®à¨¨ íâ® £®¢®à¨â ®¡ ã¬¥-à¥®© «¨¥©®© á¢ï§¨ ¬¥¦¤ã L2(�1) ¨ � 1V dVdC �2 . �®¥áâì ¨§¬¥¥¨¥ ®¡ê¥¬  í«¥¬¥â à®© ïç¥©ª¨ §  áç¥â¯à¨¬¥á®© ª®¬¯®¥âë, ¢®§¬®¦®, «¨¥©® á¢ï§ ®á L2(�1) . �ç¥â ¤¥ä®à¬ æ¨®®£® ¢ª« ¤  ¢ í¥à£¨î



52 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2006. ò2�   ¡ « ¨æ   1�ªá¯¥à¨¬¥â «ìë¥ § ç¥¨ï ¯ à ¬¥âà®¢ ¡«¨¦¥£® ¯®àï¤ª  �1 ¨ à ááç¨â ë¥ ¨§ íâ¨å § ç¥¨©¢¥«¨ç¨ë L1(�1), R1, L2(�1), R2,   â ª¦¥ § ç¥¨ï �2U1;defkBT ¨ �2U1;idkBT ¤«ï àï¤  á¯« ¢®¢ò �¢¥à¤ë© à áâ¢®à �1 L1(�1) R1 L2(�1) R2 �2U1;defkBT �2U1;idkBT1 Ni{6.3 at.% Al �0.06 �0.053 �0.0575 �0.9046 �0.9748 �3.681 1.3312 Au{25 at.% Cu �0.08 �0.069 �0.1820 �0.3658 �0.9707 �3.531 3.0753 Ni{25 at.% Pd �0.3 �0.178 �0.1814 �0.9467 �0.9675 �3.426 0.4944 Cu{10 at.% Au �0.09 �0.076 �0.0855 �0.8417 �0.9497 �2.989 1.1465 Ni{6 at.% W �0.05 �0.045 �0.0530 �0.8041 �0.9392 �2.800 1.1706 Cu{12 at.% Al �0.12 �0.096 �0.0977 �0.9059 �0.9253 �2.594 0.2317 Pd{15 at.% Co �0.15 �0.113 �0.1086 �0.8896 �0.8517 �1.908 �0.2958 Ni{22.5 at.% Pt �0.13 �0.102 �0.1480 �0.5839 �0.8487 �1.889 1.0129 Ni{7.3 at.% Re �0.034 �0.032 �0.0545 �0.4699 �0.8050 �1.635 1.00010 Cu{15 at.% Zn �0.17 �0.124 �0.0943 �0.9740 �0.7397 �1.346 �2.30411 Cu{3 at.% Pt �0.03 �0.028 �0.0209 �0.9717 �0.7178 �1.265 �2.30212 Fe{14.8 at.% Al �0.12 �0.096 �0.0891 �0.9808 �0.7070 �1.228 �0.19413 Ni{2 at.% Ir �0.02 �0.019 �0.0138 �0.7587 �0.7051 �1.221 �2.73114 Pd{25 at.% Ni �0.26 �0.164 �0.1179 �0.8734 �0.6288 �0.991 �1.07615 Cu{13 at.% Pd �0.073 �0.063 �0.0695 �0.5606 �0.6143 �0.953 0.13016 Ni{18 at.% Rh �0.09 �0.076 �0.0880 �0.5132 �0.5961 �0.907 0.18717 Pd{23 at.% Au �0.26 �0.164 �0.0897 �0.9247 �0.5066 �0.706 �1.88018 Fe{5 at.% Re �0.02 �0.019 �0.0179 �0.4047 �0.3773 �0.474 �0.04519 Cu{15 at.% Ni 0.05 0.055 �0.0117 0.4345 �0.0917 �0.096 0.45720 Ni{22.5 at.% Fe �0.108 �0.088 �0.0132 �0.5045 �0.0759 �0.079 �0.62321 Cu{17 at.% Mn �0.097 �0.081 �0.0025 �0.5713 �0.0179 �0.018 �0.82922 Ag{11 at.% Al �0.06 �0.053 �0.0015 �0.5455 �0.0151 �0.015 �0.77323 Al{3 at.% Ag 0.012 0.012 �0.0003 0.4224 �0.0107 �0.011 0.36324 Ag{25 at.% Au �0.05 �0.045 �0.0003 �0.2419 �0.0014 �0.001 �0.276�   ¡ « ¨æ   2�®íää¨æ¨¥âë ª®àà¥«ïæ¨¨ ryx ¬¥¦¤ã å à ªâ¥à¨áâ¨ª ¬¨ á¨áâ¥¬CB � 1V dVdC �2 L1(�1) R1 L2(�1) R2 �2U1;defkT �2U1;idkTCB 1.000 �0.260 �0.631 �0.532 �0.021 0.069 0.009 0.136� 1V dVdC �2 �0.265 1.000 �0.137 �0.430 �0.503 �0.835 �0.850 0.426L1(�1) �0.631 �0.137 1.000 0.681 0.671 0.381 0.301 0.155R1 �0.534 �0.430 0.681 1.000 0.396 0.733 0.694 �0.388L2(�1) �0.020 �0.503 0.671 0.396 1.000 0.645 0.489 0.341R2 0.068 0.835 0.381 0.733 0.645 1.000 0.898 �0.297�2U1;defkT 0.009 �0.850 0.301 0.694 0.489 0.898 1.000 �0.536�2U1;idkT 0.136 0.426 0.155 �0.388 0.341 �0.297 �0.536 1.000ã¯®àï¤®ç¥¨ï U1;def ¨ á®®â®è¥¨ï (2) ¤ ¥â ª®àà¥-«ïæ¨®ãî á¢ï§ì ¬¥¦¤ã L2(�1) ¨ R2(U1) , à ¢ãî0:644 . �â® ®§ ç ¥â, çâ® § ç¥¨ï ¤¥ä®à¬ æ¨®®©í¥à£¨¨, ¯®«ãç¥ë¥ ¢ ¬®¤¥«¨ �®à {�¥£¡¨ ¨ ¨á-¯®«ì§®¢ ë¥ ¯à¨ à áç¥â¥ R2 , ¯®¢ëè îâ áâ¥¯¥ìª®àà¥«ïæ¨¨ ¬¥¦¤ã íªá¯¥à¨¬¥â «ì® ¯®«ãç¥ë¬¨¤ ë¬¨ ¯® ¯ à ¬¥âà ¬ ¡«¨¦¥£® ¯®àï¤ª  ¨ à¥-§ã«ìâ â ¬¨ â¥®à¥â¨ç¥áª¨å à áç¥â®¢ R2 . � ç¨â¥«ì- ï ª®àà¥«ïæ¨ï (¡®«ìè¥ 0:6) ¬¥¦¤ã ¢ëà ¦¥¨ï¬¨,
¯®«ãç¥ë¬¨ ¨§ íªá¯¥à¨¬¥â «ìëå § ç¥¨© �1 ,¨ ¢ëà ¦¥¨ï¬¨, ¯®«ãç¥ë¬¨ ¨§ â¥®à¥â¨ç¥áª¨å § -ç¥¨© ¤¥ä®à¬ æ¨®®© í¥à£¨¨, £®¢®à¨â ® ¥¥ § ç¨-â¥«ì®¬ ¢«¨ï¨¨   ¡«¨¦¥¥ ã¯®àï¤®ç¥¨¥.�  ®á®¢ ¨¨ ¯à¨¢¥¤¥ëå à¥§ã«ìâ â®¢ ¬®¦®ãâ¢¥à¦¤ âì, çâ® ä®à¬¨à®¢ ¨¥ ¡«¨¦¥£® ¯®àï¤ª ¢ ¬¥â ««¨ç¥áª¨å â¢¥à¤ëå à áâ¢®à å ¢ § ç¨â¥«ì®©áâ¥¯¥¨ ®¯à¥¤¥«ï¥âáï ¢«¨ï¨¥¬ ¤¥ä®à¬ æ¨®®£®¢ª« ¤ .
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