
�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2002. ò3 61à §«®¦¥­¨¥ ­  âà¨ «®à¥­æ¨ ­  «ãçè¥ ã¤®¢«¥â¢®àï-¥â ªà¨â¥à¨î à¥è¥­¨ï ®¡à â­®© § ¤ ç¨ ¯® ¯®¨áªã£«®¡ «ì­®£® ¬¨­¨¬ã¬  ¢¥«¨ç¨­ë �2 . �®«ãç¨¢è ïáïá¨áâ¥¬  âà¥åä §­ . �â® ­¥ ®ç¥¢¨¤­® ¯à¨ à §«®¦¥-­¨¨ ¨áå®¤­ëå ¤ ­­ëå ¨ ¤ ­­ëå, á£« ¦¥­­ëå ¯®¬¥â®¤ã � ¢¨æª®£®{�®« ï. � íâ¨å á«ãç ïå ¯¥à¢®¥à §«®¦¥­¨¥ ®¡« ¤ ¥â ¬¥­ìè¥© ¢¥«¨ç¨­®© �2 , ®¤­ ª®è¨à¨­  ­¥ª®â®àëå «®à¥­æ¨ ­®¢ ®ª §ë¢ ¥âáï ¬¥­ìè¥ ¯¯ à â­®© ®è¨¡ª¨. �® â ª®¬ã à §«®¦¥­¨î ­¥«ì§ïáã¤¨âì ® ä §®¢®¬ á®áâ ¢¥ á¨áâ¥¬ë. �¥ á®¤¥à¦ é¨¥ä¨§¨ç¥áª®£® á¬ëá«  «®à¥­æ¨ ­ë ¤®«¦­ë ¡ëâì ¨á-ª«îç¥­ë ¨§ à áá¬®âà¥­¨ï.�«¥¤ã¥â ®â¬¥â¨âì, çâ® à¥§ã«ìâ â (¦), á®¢¯ ¤ î-é¨© á (§) ¨ (¨), ¯®«ãç ¥âáï ¢ â®¬ á«ãç ¥, ¥á«¨ ¯à®æ¥-¤ãà  à §«®¦¥­¨ï ®¯¨à ¥âáï ­  á£« ¦¥­­ë¥ ¤ ­­ë¥ ®ä®à¬¥ ¤¨äà ªæ¨®­­®£® ¬ ªá¨¬ã¬  (ª®â®àë¥ ¬®¦­®¯®«ãç¨âì, ­ ¯à¨¬¥à, ¨§ ªà¨¢®© (¢). �¤­ ª® à §«®¦¥-­¨¥ ¨áå®¤­ëå ¤ ­­ëå ¤ «¥ª® ­¥ ¢á¥£¤  ¯à¨¢®¤¨â ªª®àà¥ªâ­®¬ã à¥§ã«ìâ âã.� ª«îç¥­¨¥�¥â®¤ ¢¥©¢«¥â-á£« ¦¨¢ ­¨ï ï¢«ï¥âáï ­ ¨¡®«¥¥íää¥ªâ¨¢­ë¬ á¯®á®¡®¬ á£« ¦¨¢ ­¨ï ¤«ï ¯®¤£®â®¢-ª¨ ª à¥è¥­¨î § ¤ ç¨ à §«®¦¥­¨ï ¯à®ä¨«ï íªá-¯¥à¨¬¥­â «ì­®© ªà¨¢®© ­  ­¥áª®«ìª® á®áâ ¢«ïî-é¨å  ¯à¨®à­® § ¤ ­­®© ä®à¬ë. �¥è¥­¨¥ ®¡à â­®©§ ¤ ç¨ ¤«ï á£« ¦¥­­®© ªà¨¢®© ï¢«ï¥âáï ãáâ®©ç¨-¢ë¬ ª ¢ë¡®àã ­ ç «ì­ëå ¯ à ¬¥âà®¢. �«®¡ «ì­ë©

¬¨­¨¬ã¬ ¤«ï ¢¥©¢«¥â-á£« ¦¥­­®© ªà¨¢®© ï¢«ï¥âáï­ ¨«ãçè¨¬ à¥è¥­¨¥¬ ¯®áâ ¢«¥­­®© § ¤ ç¨ ¯® áà ¢-­¥­¨î á ­¥á£« ¦¥­­®© ªà¨¢®© ¨ á ªà¨¢®©, á£« -¦¥­­®© ¬¥â®¤®¬ � ¢¨æª®£®{�®« ï. �á¯®«ì§®¢ ­¨¥¢¥©¢«¥â-á£« ¦¨¢ ­¨ï ¯®§¢®«ï¥â ¢ §­ ç¨â¥«ì­®© áâ¥-¯¥­¨  ¢â®¬ â¨§¨à®¢ âì ¯à®æ¥¤ãàã à §«®¦¥­¨ï íªá-¯¥à¨¬¥­â «ì­ëå ¤ ­­ëå ­  ­¥áª®«ìª® á®áâ ¢«ïî-é¨å.�¢â®à ¢ëà ¦ ¥â á¢®î ¯à¨§­ â¥«ì­®áâì �.�. �¢-¤îå¨­®©, �.�. � æ­¥«ìá®­ã ¨ �.�. �¥¢ª¥¢¨ç §  ¯à¥-¤®áâ ¢«¥­­ë¥ íªá¯¥à¨¬¥­â «ì­ë¥ ¤ ­­ë¥,   â ª¦¥§  ¯®«¥§­®¥ ®¡áã¦¤¥­¨¥ ¯®«ãç¥­­ëå à¥§ã«ìâ â®¢.�¨â¥à âãà 1. �¢¤îå¨­  �.�., � æ­¥«ìá®­ �.�., �¥¢ª¥¢¨ç �.�. // �à¨á-â ««®£à ä¨ï. 1999. 44, ò1. �. 49.2. �¢¤îå¨­  �.�., � æ­¥«ìá®­ �.�., �«¥¬áª®© �.�., �¥¢ª¥-¢¨ç �.�. // �¥àá¯¥ªâ¨¢­ë¥ ¬ â¥à¨ «ë. 2001. ò3. �. 23.3. �à¨¢®£« § �.�. �¥®à¨ï à áá¥ï­¨ï à¥­â£¥­®¢áª¨å «ãç¥© ¨â¥¯«®¢ëå ­¥©âà®­®¢ à¥ «ì­ë¬¨ ªà¨áâ «« ¬¨. �.: � ãª ,1967.4. �áâ äì¥¢  �.�. // ���. 1966. 166, ò11. �. 1145.5. �à¥¬¨­ �.�., �¢ ­®¢ �.�., �¥ç¨â ©«® �.�. // ���. 171,ò5. 2001. �. 465.6. Mallat S. A Wavelet Tour of Signal Processing. Acad. Press,1998. �®áâã¯¨«  ¢ p¥¤ ªæ¨î08.01.02��� 537.632.5 ����������� ������������� �������� ������������������� �����: � ������ g -��������.�. �¥¯¥«¥¢ (�����)�à¥¤áâ ¢«¥­ë à¥§ã«ìâ âë à áç¥â  íää¥ªâ¨¢­ëå g -ä ªâ®à®¢ ¨®­®¢ Ce3+ (®á­®¢­®¥ á®áâ®-ï­¨¥ 2F5=2 ) ¢ á¨«ì­®¬ ªà¨áâ ««¨ç¥áª®¬ ¯®«¥ ªã¡¨ç¥áª®© á¨¬¬¥âà¨¨ á ®àâ®à®¬¡¨ç¥áª¨¬¨¨áª ¦¥­¨ï¬¨. �®«ãç¥­­ë¥ ¤ ­­ë¥ ¯®§¢®«ïîâ ­ ¤¥¦­® ¨­â¥à¯à¥â¨à®¢ âì á¯¥ªâàë ��� Ce3+¢ å «ìª®£¥­¨¤­ëå áâ¥ª« å.�§ãç¥­¨¥ ¬¥â®¤®¬ ��� ¢«¨ï­¨ï ¯à¨¬¥á­ëå¨®­®¢ ­  áâàãªâãà­ë¥ ¨ ä¨§¨ª®-å¨¬¨ç¥áª¨¥ á¢®©-áâ¢  áâ¥ª®« ¯à¥¤áâ ¢«ï¥â ¡®«ìè®© ¨­â¥à¥á. � ­ -áâ®ïé¥© à ¡®â¥ ¯à¨¢¥¤¥­ë à¥§ã«ìâ âë à áç¥â  íä-ä¥ªâ¨¢­ëå g -ä ªâ®à®¢ á¯¥ªâà  ��� ¨®­®¢ Ce3+ ¢å «ìª®£¥­¨¤­ëå áâ¥ª« å, ª®â®àë¥ ¬®£ãâ ¡ëâì â ª-¦¥ ¨á¯®«ì§®¢ ­ë ¯à¨ ¨­â¥à¯à¥â æ¨¨ á¯¥ªâà®¢ íâ¨å¨®­®¢ ¨ ¢ ¤àã£¨å áâ¥ª«®®¡à §­ëå á¨áâ¥¬ å.�«ï á¯¥ªâà®¢ ��� ¯à¨¬¥á­ëå ¨®­®¢ Ce3+ , § -à¥£¨áâà¨à®¢ ­­ëå ­ ¬¨ à ­¥¥ [1] ¢ å «ìª®£¥­¨¤-­ëå áâ¥ª« å á¨áâ¥¬ë £ ««¨©{£¥à¬ ­¨©{á¥«¥­ ¯à¨£¥«¨¥¢ëå â¥¬¯¥à âãà å, å à ªâ¥à­® ­ «¨ç¨¥ ¤¢ãå
®âç¥â«¨¢ëå íªáâà¥¬ã¬®¢ ¯à®¨§¢®¤­®© ¯®£«®é¥­¨ï:¨­â¥­á¨¢­®£® á¨£­ «  á íää¥ªâ¨¢­ë¬ g -ä ªâ®à®¬g1 = 3:0 ¨ ¬¥­¥¥ ¨­â¥­á¨¢­®£® á¨£­ «  á g2 = 1:8;  â ª¦¥ è¨à®ª®£® à §¬ëâ®£® ¯«¥ç  á® áâ®à®­ë á¨«ì-­ëå ¬ £­¨â­ëå ¯®«¥©. �®¤®¡­ ï áâàãªâãà  á¯¥ªâà®¢ãª §ë¢ ¥â ­  â®, çâ® ¯ à ¬ £­¨â­ë¥ æ¥­âàë ¤®«¦­ë¨¬¥âì á¨¬¬¥âà¨î ­¨¦¥  ªá¨ «ì­®©.�¨£­ « ��� á íää¥ªâ¨¢­ë¬ g -ä ªâ®à®¬ ge� = 3­ ¡«î¤ «áï â ª¦¥ ­  ¨®­ å Ce3+ ¢ ®ªá¨¤­ëå áâ¥ª-« å ¯à¨ â¥¬¯¥à âãà¥ 5 K [2]. � à ¡®â¥ [2] ¨­â¥à¯à¥â -æ¨ï íâ®£® á¨£­ «  ¡ë«  ¯à®¢¥¤¥­  ¢ ¯à¥¤¯®«®¦¥­¨¨,çâ® ¨®­ë Ce3+ ­ å®¤ïâáï ¢ á¨«ì­®¬  ªá¨ «ì­®¬



62 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2002. ò3ªà¨áâ ««¨ç¥áª®¬ ¯®«¥. �à¨ íâ®¬ ¡ë«¨ ¨á¯®«ì§®¢ ­ë¨§¢¥áâ­ë¥ ¤ ­­ë¥ ® §­ ç¥­¨ïå g -â¥­§®à  ¨§ à ¡®-âë [3].�®£« á­® [3], ¤«ï âà¥å ªà ¬¥àá®¢ëå ¤ã¡«¥â®¢ ®á-­®¢­®£® á®áâ®ï­¨ï J = 5=2 ¨¬¥îâ ¬¥áâ® á«¥¤ãîé¨¥á®®â­®è¥­¨ï:gk = 67 � 0:86; g? = 187 � 2:54 ¤«ï ���12� ;gk = 187 � 2:57; g? = 0 ¤«ï ���32� ;gk = 307 � 4:28; g? = 0 ¤«ï ���52�(ä ªâ®à � ­¤¥ ¤«ï ®á­®¢­®£® á®áâ®ï­¨ï gJ = 6=7).� à ¡®â¥ [2] ¯à¥¤¯®« £ «®áì, çâ® á¨£­ « ��� áge� = 3 ®¡ãá«®¢«¥­ ¤ã¡«¥â®¬ ���52� , ª®â®àë© áç¨â «-áï ­¨§è¨¬. �¤­ ª® ¢ § ¢¨á¨¬®áâ¨ ®â §­ ª  ¯ à ¬¥â-à   ªá¨ «ì­®£® ¯®«ï ­ ¨­¨§è¨¬ ¬®¦¥â ®ª § âìáï¤ã¡«¥â ���12� . � à ¡®â¥ [4] á¨£­ « ��� á ge� = 3¡ë« ¯à¨¯¨á ­ ¤ã¡«¥âã ���12� , ª®â®àë© ¯à¥¤¯®« -£ «áï ­¨§è¨¬, ¯à¨ç¥¬ á¯¥ªâà «ì­ ï ªà¨¢ ï, § à¥-£¨áâà¨à®¢ ­­ ï ¢ à ¡®â¥ [2], ¡ë«  ¯à¥®¡à §®¢ ­ ª ¨­â¥£à «ì­®© ä®à¬¥ ¨ ¯à®¢®¤¨«®áì ¯à¨ª¨¤®ç­®¥¬®¤¥«¨à®¢ ­¨¥ ¨­â¥£à «ì­®£® á¨£­ « .� å «ìª®£¥­¨¤­ëå áâ¥ª« å £ ««¨©{£¥à¬ ­¨©{á¥-«¥­, ª ª £®¢®à¨«®áì ¢ëè¥, á¯¥ªâà ��� Ce3+ ­®á¨â¡®«¥¥ á«®¦­ë© å à ªâ¥à ¨ ¥£® áâàãªâãà  ãª §ë-¢ ¥â ­  ®àâ®à®¬¡¨ç¥áªãî á¨¬¬¥âà¨î ¯ à ¬ £­¨â-­ëå æ¥­âà®¢. �â®â ä ªâ,   â ª¦¥ ¡®«ìè®¥ à §«¨-ç¨¥ íªá¯¥à¨¬¥­â «ì­®£® ¨ â¥®à¥â¨ç¥áª¨å §­ ç¥­¨©g -ä ªâ®à , ¨á¯®«ì§®¢ ­­ëå ¢ à ¡®â å [2] ¨ [4], ­¥¯®§¢®«ï¥â ¯à¨­ïâì ¨­â¥à¯à¥â æ¨î á¨£­ «  á ge� = 3 ,¯à¥¤«®¦¥­­ãî ¢ íâ¨å à ¡®â å.� áá¬®âà¨¬ à¥§ã«ìâ âë ¯à®¢¥¤¥­­ëå ­ ¬¨ à áç¥-â®¢ §­ ç¥­¨© íää¥ªâ¨¢­®£® g -â¥­§®à ,   â ª¦¥ ®æ¥­-ª¨ á®®â­®è¥­¨© ¬¥¦¤ã ¯ à ¬¥âà ¬¨ á¯¨­-£ ¬¨«ì-â®­¨ ­ , ¤ îé¨¬¨ ¢®§¬®¦­®áâì ¨­â¥à¯à¥â¨à®¢ âìá¯¥ªâàë ��� Ce3+ ¢ áâ¥ª« å á¨áâ¥¬ë Ga{Ge{Se.�®¦­® ¯®¯ëâ âìáï ¯®«ãç¨âì ¨áª®¬ë¥ íää¥ªâ¨¢­ë¥g -ä ªâ®àë (g1 = 3 ¨ g2 = 1:8) á ¯®¬®éìî á¯¨­-£ -¬¨«ìâ®­¨ ­  ®àâ®à®¬¡¨ç¥áª®© á¨¬¬¥âà¨¨, ®£à ­¨-ç¨¢ ïáì â®«ìª® ª¢ ¤à â¨ç­ë¬¨ ¯® á¯¨­®¢ë¬ ®¯¥à -â®à ¬ ç«¥­ ¬¨ D ¨ E . �¤­ ª® ¯ãâ¥¬ ¯àï¬®£® à áç¥-â  «¥£ª® ã¡¥¤¨âìáï ¢ â®¬, çâ® ¢ íâ®¬ á«ãç ¥ ­  ®¤­®¬ªà ¬¥àá®¢®¬ ¤ã¡«¥â¥ §­ ç¥­¨ï g1 = 3 ¨ g2 = 1:8¯®«ãç¨âì ­¥ ã¤ ¥âáï. �¥«® ¢ â®¬, çâ® ¯à¨ ¨§¬¥­¥­¨¨¥¤¨­áâ¢¥­­®£® ¨¬¥îé¥£®áï ¢ â¥®à¨¨ ¯ à ¬¥âà  |¯ à ¬¥âà  ®àâ®à®¬¡¨ç¥áª®£® ¯®«ï � = E=D , ª®-â®àë© ¯®ª §ë¢ ¥â, ­ áª®«ìª® ¯®«¥ ®â«¨ç ¥âáï ®â ªá¨ «ì­®£®, ¨§¬¥­¥­¨ï ¨­â¥à¥áãîé¨å ­ á §­ ç¥­¨©g -ä ªâ®à®¢ ­ ¯à ¢«¥­ë ¯à®â¨¢®¯®«®¦­®. � ¯à¨¬¥à,¯à¨ � = 0:0537 ¨¬¥¥¬ g1 = 3:04 ¨ g2 = 2:06 ; ¯à¨¢®§à áâ ­¨¨ � §­ ç¥­¨¥ g1 ã¢¥«¨ç¨¢ ¥âáï,   g2 |ã¬¥­ìè ¥âáï ¨, â ª¨¬ ®¡à §®¬, à §«¨ç¨¥ ¬¥¦¤ãíâ¨¬¨ §­ ç¥­¨ï¬¨ ã¢¥«¨ç¨¢ ¥âáï. (�­ «®£¨ç­® ¯à¨ã¬¥­ìè¥­¨¨ � ¨¬¥¥â ¬¥áâ® ã¬¥­ìè¥­¨¥ g1 ¨ ¢®§à á-â ­¨¥ g2 , â. ¥. íâ¨ §­ ç¥­¨ï á¡«¨¦ îâáï.)

�à¨ íâ®¬ âà¥âì¥ £« ¢­®¥ §­ ç¥­¨¥ g -â¥­§®à  g3­¥§­ ç¨â¥«ì­® ¬¥­ï¥âáï ¢ ®¡« áâ¨ ¬ «ëå §­ ç¥­¨©¢¡«¨§¨ g � 0:8 , ¨­ ç¥ £®¢®àï, á®®â¢¥âáâ¢ã¥â ¬ £-­¨â­ë¬ ¯®«ï¬, ª®â®àë¥ ®¡ëç­® «¥¦ â §  ¯à¥¤¥-« ¬¨ ¢®§¬®¦­®áâ¥© á¯¥ªâà®¬¥âà . � ¬¥â¨¬ â ª¦¥,çâ® ®¡« áâì ¨¬¥îé¨å ä¨§¨ç¥áª¨© á¬ëá« §­ ç¥­¨©¯ à ¬¥âà  � ®£à ­¨ç¥­ ,   ¨¬¥­­®: ¤®«¦­® ¡ëâì¢ë¯®«­¥­® ãá«®¢¨¥ 06 �6 1=3 , â ª ª ª ¯à¨ � > 1=3ä ªâ¨ç¥áª¨ ¢®§­¨ª ¥â â  ¦¥ á ¬ ï á¨âã æ¨ï, çâ®¨ ¯à¨ � < 1=3 , ¥á«¨ á®®â¢¥âáâ¢ãîé¨¬ ®¡à §®¬ ¯¥-à¥®¡®§­ ç¨âì ®á¨ ¯ à ¬ £­¨â­®£® æ¥­âà . �à¨ �= 0¯®«ãç ¥¬ E = 0 ¨ D 6= 0 , â. ¥. ç¨áâ®  ªá¨ «ì­®¥ ¯®«¥.�«ï  ­ «¨§  á¯¥ªâà  ��� Ce3+ ¢ á¨áâ¥¬¥Ga{Ge{Se ­ ¨¡®«¥¥ ã¤®¡­® ¨á¯®«ì§®¢ âì ¬¥â®¤,¯à¥¤«®¦¥­­ë©  ¢â®à®¬ à ­¥¥ [5] ¤«ï ¨­â¥à¯à¥â æ¨¨®á®¡¥­­®áâ¥© á¯¥ªâà®¢ ��� ¯à¨¬¥á­ëå ¨®­®¢ Gd3+¢ áâ¥ª« å, á ­¥ª®â®àë¬¨ ®ç¥¢¨¤­ë¬¨ ¢¨¤®¨§¬¥­¥­¨-ï¬¨.� áá¬®âà¨¬ á¯¨­-£ ¬¨«ìâ®­¨ ­, á®¤¥à¦ é¨©ªà®¬¥ ®àâ®à®¬¡¨ç¥áª¨å D - ¨ E - ç«¥­®¢ â ª¦¥ ¨ªã¡¨ç¥áª¨© a-ç«¥­:Ĥ =D�Ŝ2z � 13S(S +1)�+E �Ŝ2x � Ŝ2y�++ a6 �Ŝ4x + Ŝ4y + Ŝ4z � 15S(S + 1)(3S2 + 3S � 1)� :(1)�®¡áâ¢¥­­ë¥ äã­ªæ¨¨ á¯¨­-£ ¬¨«ìâ®­¨ ­  (1)¤«ï á¯¨­  J = 5=2 ¤®«¦­ë ¯à¥¤áâ ¢«ïâì á®¡®©«¨­¥©­ãî ª®¬¡¨­ æ¨î ¡ §¨á­ëå äã­ªæ¨© ¢¨¤  � = 1N �A ���52�+B ���12�+C ���32�	 ; (2)£¤¥ ­®à¬  N2 =A2 +B2 +C2 .�®£¤  ãà ¢­¥­¨¥ �àñ¤¨­£¥à  ¤«ï á®¡áâ¢¥­­ëå§­ ç¥­¨© " , â. ¥. ¤«ï ãà®¢­¥© í­¥à£¨¨ á®®â¢¥âáâ¢ã-îé¨å ªà ¬¥àá®¢ëå ¤ã¡«¥â®¢, ¯à¥¢à é ¥âáï ¢ á¨á-â¥¬ã  «£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨© ¤«ï ª®íää¨æ¨¥­â®¢A;B;C ¢¨¤ 8>>>>>>><>>>>>>>:
�103 D+12a�"�A+E �p10�B +�12ap5�C = 0;�Ep10�A+��83D+ a� "�B + �Ep18�C = 0;�12ap5�A+ �Ep18�B +��23D�32a�"�C = 0:(3)� áá¬ âà¨¢ ï §¥¥¬ ­®¢áª¨© ç«¥­ ª ª ¢®§¬ãé¥-­¨¥, ¯®«ãç ¥¬ ¢ ¯¥à¢®¬ ¯®àï¤ª¥ â¥®à¨¨ ¢®§¬ãé¥­¨©§­ ç¥­¨ï ¤«ï íää¥ªâ¨¢­ëå g -ä ªâ®à®¢ ­  ªà ¬¥à-á®¢®¬ ¤ã¡«¥â¥ (2):8>>>>>><>>>>>>:gz = g3 = gJ 5N2 ��1 + 2y2 � 3x2�� ;g2 = gJ 10N2 ��x+3y2 � 4xy�� ;g1 = gJ 10N2 ��x+3y2 +4xy�� : (4)



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2002. ò3 63�¤¥áì ãçâ¥­®, çâ® ¢ á¨«ã ãá«®¢¨ï ­®à¬¨à®¢-ª¨ ¨¬¥¥âáï â®«ìª® ¤¢  ­¥§ ¢¨á¨¬ëå ª®íää¨æ¨-¥­â , ¨ ¯®«®¦¥­® B=A = yp10 ; C=A = xp5 ¨N2 = 1 + 10y2 + 5x2 . � ¯®¬­¨¬, çâ® gJ = 6=7 ¤«ï¨®­  Ce3+ . �à¨à ¢­¨¢ ï ¤¢  ¨§ âà¥å ¢ëà ¦¥­¨© ¤«ïg -ä ªâ®à®¢ ¢ (4) ª íªá¯¥à¨¬¥­â «ì­® ­ ¡«î¤ ¥¬ë¬§­ ç¥­¨ï¬ g1 = 3:0 ¨ g2 = 1:8 , ¯®«ãç ¥¬ á¨áâ¥¬ã¤¢ãå ãà ¢­¥­¨© ¤«ï ¤¢ãå ­¥¨§¢¥áâ­ëå ª®íää¨æ¨¥­-â®¢ x ¨ y . �â  á¨áâ¥¬  ¨¬¥¥â â®«ìª® ¤¢  à¥è¥­¨ï:x1 = �0:394; y1 = �1:749 ¨ x2 = 0:170; y2 = 0:745:�¥à¢®¬ã à¥è¥­¨î á®®â¢¥âáâ¢ãîâ íää¥ªâ¨¢­ë¥ §­ -ç¥­¨ï g1 = 3:0; g2 = 1:8 ¨ g3 = 0:90;   ¢â®à®¬ã |g1 = 3:0; g2 = 1:8 ¨ g3 = 1:30: �®¤áâ ¢«ïï ­ ©¤¥­-­ë¥ §­ ç¥­¨ï ª®íää¨æ¨¥­â®¢ x ¨ y ¢ á¨áâ¥¬ã (3)¨ à áá¬ âà¨¢ ï ¥¥ ª ª á¨áâ¥¬ã ®â­®á¨â¥«ì­® ¯ -à ¬¥âà®¢ D; E; A ¨ ãà®¢­ï í­¥à£¨¨ " , ¯®«ãç ¥¬,çâ® íâ  á¨áâ¥¬  ¬®¦¥â ¡ëâì ã¤®¢«¥â¢®à¥­  ­¥ ¯à¨¯à®¨§¢®«ì­ëå ¯ à ¬¥âà å D; E ¨ a ,   «¨èì ¯à¨¢¯®«­¥ ®¯à¥¤¥«¥­­ëå á®®â­®è¥­¨ïå ¬¥¦¤ã ­¨¬¨,  ¨¬¥­­®:�=E=D = 0:189; D=a= 0:511; "=a=�0:36¤«ï ¯¥à¢®£® à¥è¥­¨ï ¨�=E=D = 0:664; D=a= 0:031; "=a= 0:88¤«ï ¢â®à®£® à¥è¥­¨ï.� ª ¢¨¤­®, ¢® ¢â®à®¬ á«ãç ¥ ­¥ ã¤®¢«¥â¢®àï¥âáï®£à ­¨ç¥­¨¥ ­  ¢®§¬®¦­ë¥ §­ ç¥­¨ï ¯ à ¬¥âà  �¨ ¯®«ãç ¥âáï � > 1=3: �«¥¤®¢ â¥«ì­®, ¢ íâ®¬ á«ã-ç ¥ ­ ¤® á®¢¥àè¨âì á®®â¢¥âáâ¢ãîé¨© ¯®¢®à®â ®á¥©­  ã£®« �=2 ®â­®á¨â¥«ì­® ®á¨ X ¯ à ¬ £­¨â­®£®æ¥­âà , â®£¤  ®áì Z ¡ã¤¥â ­ ¯à ¢«¥­  ¯® ®á¨ Y ,  ®áì Y | ¯à®â¨¢®¯®«®¦­® ®á¨ Z . �à¨ ¯®¤®¡­®¬¯®¢®à®â¥ ®á¥© ªã¡¨ç¥áª¨© a-ç«¥­ ­¥ ¬¥­ï¥âáï ¨ ¤¥«®á¢®¤¨âáï «¨èì ª ¯¥à¥áç¥âã §­ ç¥­¨© � ¯® ä®à¬ã«¥�0 = (1 � �)=(1 + 3�) ¨ á®®â¢¥âáâ¢¥­­® §­ ç¥­¨©¯ à ¬¥âà®¢ D ¨ E ª <­®¢ë¬> §­ ç¥­¨ï¬ D0 ¨ E0 :D0 =�0:5D(1� �); E0 =�0:5D(1 + 3�):�à¨ íâ®¬, ®¤­ ª®, ¯à®¨áå®¤¨â â ª¦¥ ¨ ¨§¬¥­¥­¨¥¯ à ¬¥âà  D=a á®£« á­® á®®â­®è¥­¨îD0=a=�0:5D=a(1� �):�®á«¥ ¯¥à¥áç¥â  ¯®«ãç ¥¬ <¯à ¢¨«ì­ë¥> §­ ç¥-­¨ï: �0 = E0D0 = 0:112; D0a0 =�0:046:�¤­ ª® â¥¯¥àì ­¥¨§¢¥áâ­ë ¯à ¢¨«ì­ë¥ §­ ç¥­¨ïª®íää¨æ¨¥­â®¢ x ¨ y . �®íâ®¬ã ­¥®¡å®¤¨¬® á­®¢ ¢¥à­ãâìáï ª à áá¬®âà¥­¨î á¨áâ¥¬ë (3) ª ª á¨áâ¥¬ë«¨­¥©­ëå  «£¥¡à ¨ç¥áª¨å ãà ¢­¥­¨© ¤«ï ª®íää¨æ¨-¥­â®¢ A; B; C ¨«¨, çâ® íª¢¨¢ «¥­â­®, ª®íää¨æ¨¥­-â®¢ x ¨ y . �á«®¢¨¥¬ áãé¥áâ¢®¢ ­¨ï ­¥âà¨¢¨ «ì­®£®à¥è¥­¨ï íâ®© á¨áâ¥¬ë ®¤­®à®¤­ëå «¨­¥©­ëå  «£¥¡-à ¨ç¥áª¨å ãà ¢­¥­¨© ¤«ï ª®íää¨æ¨¥­â®¢ A; B; Cï¢«ï¥âáï à ¢¥­áâ¢® ­ã«î ¤¥â¥à¬¨­ ­â  á¨áâ¥¬ë. �â®ãá«®¢¨¥ ¯à¨ ­ ©¤¥­­ëå â®«ìª® çâ® á®®â­®è¥­¨ïå¬¥¦¤ã ¯ à ¬¥âà ¬¨ � = E=D ¨ D=a ¯à¥¢à é ¥âáï

¢ ãà ¢­¥­¨¥ âà¥âì¥© áâ¥¯¥­¨ ®â­®á¨â¥«ì­® ¨áª®¬®£®ãà®¢­ï í­¥à£¨¨ " (¢ ¥¤¨­¨æ å a) á ¨§¢¥áâ­ë¬¨ã¦¥ ç¨á«¥­­ë¬¨ ª®íää¨æ¨¥­â ¬¨. �¥è¥­¨¥ íâ®£®ãà ¢­¥­¨ï áà §ã ¤ ¥â âà¨ ¨áª®¬ëå ãà®¢­ï í­¥à£¨¨¤«ï âà¥å ªà ¬¥àá®¢ëå ¤ã¡«¥â®¢. � ¯¥à¢®¬ á«ãç ¥à áç¥â ¥é¥ ¡®«¥¥ ã¯à®é ¥âáï ¢á«¥¤áâ¢¨¥ â®£®, çâ®®¤¨­ ãà®¢¥­ì í­¥à£¨¨ ã¦¥ ¨§¢¥áâ¥­. � à¥§ã«ìâ â¥¯®«ãç ¥¬ ¤¢  ¢®§¬®¦­ëå à¥è¥­¨ï. �¥à¢®¥ à¥è¥­¨¥à¥ «¨§ã¥âáï ¯à¨ §­ ç¥­¨ïå�= ED = 0:189; Da = 0:511¨ ¥¬ã á®®â¢¥âáâ¢ãîâ âà¨ ¢®§¬®¦­ëå ãà®¢­ï í­¥à£¨¨:"1 =�2:187a; "2 =�0:361a; "3 =+2:548a¤«ï âà¥å ªà ¬¥àá®¢ëå ¤ã¡«¥â®¢ �3 = 0:957 ���52�+ 0:137 ���12�+0:256 ���32� ; �2 = 0:176 ���52�� 0:975 ���12�� 0:137 ���32� ; �1 = 0:231 ���52�+ 0:177 ���12�� 0:957 ���32� ;¤«ï ª®â®àëå §­ ç¥­¨ï g-ä ªâ®à®¢ ¨¬¥îâ á«¥¤ãîé¨¥§­ ç¥­¨ï:g1 = 1:16; g2 = 0:82; g3 = 3:777 ¤«ï  3;g1 = 3:0; g2 = 1:8; g3 = 0:90 ¤«ï  2;g1 = 1:59; g2 = 0:05; g3 = 2:1 ¤«ï  1:�â®à®¥ à¥è¥­¨¥ à¥ «¨§ã¥âáï ¯à¨ §­ ç¥­¨ïå ¯ à -¬¥âà®¢ ¯®«ï�= ED = 0:112; Da =�0:046¨ ¥¬ã á®®â¢¥âáâ¢ãîâ âà¨ ¢®§¬®¦­ëå ãà®¢­ï í­¥à£¨¨¯®«®¦¥­¨ï ªà ¬¥àá®¢ëå ¤ã¡«¥â®¢:"1 =�2; 002a; "2 =+0; 876a; "3 =+1; 125a;¢®«­®¢ë¥ äã­ªæ¨¨ ª®â®àëå ¨¬¥îâ ¢¨¤ �3 = 0:086 ���52�� 0:995 ���12�+0:046 ���32� ; �2 = 0:899 ���52�+ 0:098 ���12�+0:427 ���32� ; �1 = 0:430 ���52�� 0:004 ���12�� 0:903 ���32� ;¨ ­  íâ¨å ¤ã¡«¥â å à¥ «¨§ãîâáï á«¥¤ãîé¨¥ §­ ç¥-­¨ï g -ä ªâ®à®¢:g1 = 1:47; g2 = 1:51; g3 = 1:30 ¤«ï  3;g1 = 1:8; g2 = 1:29; g3 = 3:0 ¤«ï  2;g1 = 2:341; g2 = 2:783; g3 = 0:876 ¤«ï  1:� ª¨¬ ®¡à §®¬, ­ ¡«î¤ ¥¬ë¥ íªá¯¥à¨¬¥­â «ì­®§­ ç¥­¨ï íää¥ªâ¨¢­ëå g -ä ªâ®à®¢ g1 = 3 ¨ g2 = 1:8¢ à ¬ª å ¯à¨­ïâ®© áå¥¬ë ªà¨áâ ««¨ç¥áª®£® ¯®«ï®ªàã¦¥­¨ï ¯ à ¬ £­¨â­®£® ¨®­  Ce3+ ¤¥©áâ¢¨â¥«ì-­® ¬®£ãâ ¡ëâì ®¡êïá­¥­ë à¥§®­ ­á­ë¬¨ ¯¥à¥å®¤ -¬¨ ¬¥¦¤ã §¥¥¬ ­®¢áª¨¬¨ ¯®¤ãà®¢­ï¬¨ ­  áà¥¤­¥¬ªà ¬¥àá®¢®¬ ¤ã¡«¥â¥ ª ª ¢ ¯¥à¢®¬, â ª ¨ ¢® ¢â®à®¬á«ãç ¥.



64 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2002. ò3�®íâ®¬ã ¢®§­¨ª ¥â ¤®¯®«­¨â¥«ì­ ï ¯à®¡«¥¬  ¢ë-¡®à  â®£® ¨«¨ ¨­®£® à¥è¥­¨ï. �à¨ íâ®¬ ¬®¦­®ãç¥áâì á«¥¤ãîé¨¥ á®®¡à ¦¥­¨ï. �¥£ª® § ¬¥â¨âì,çâ® ¨­â¥à¥áãîé¨© ­ á ªà ¬¥àá®¢ ¤ã¡«¥â ®áâ ¥âáï¢ ®¡®¨å á«ãç ïå áà¥¤­¨¬ ­¥§ ¢¨á¨¬® ®â §­ ª  ¯ -à ¬¥âà  ªã¡¨ç¥áª®£® ¯®«ï a ; ®¤­ ª® ¯à¨ ¨§¬¥­¥-­¨¨ §­ ª  a ¯à®¨áå®¤¨â ®¡à é¥­¨¥ áå¥¬ë ãà®¢­¥©í­¥à£¨¨, â. ¥. ­¨¦­¨© ¤ã¡«¥â áâ ­®¢¨âáï ¢¥àå­¨¬¨ ­ ®¡®à®â. �à¨ íâ®¬ ¢ ¯¥à¢®¬ á«ãç ¥ ªà ©­¨¥(¢¥àå­¨© ¨ ­¨¦­¨© ¨«¨ ­ ®¡®à®â) ¤ã¡«¥âë ¤®«¦­ë¤ ¢ âì á¨£­ «ë ¯à¨ íää¥ªâ¨¢­ëå §­ ç¥­¨ïå g � 3:8­  ®¤­®¬ ¨ ¯à¨ g = 2:1 ­  ¤àã£®¬ ¤ã¡«¥â¥. �á«¨ ¤ -¦¥ ¯à¥¤¯®«®¦¨âì, çâ® ¯à¨ à áá¬ âà¨¢ ¥¬ëå ­¨§ª¨åâ¥¬¯¥à âãà å (20 K) ¢¥àå­¨© ¤ã¡«¥â á« ¡® § á¥«¥­ ¨¯à ªâ¨ç¥áª¨ ­¥ ¤ ¥â ¢ª« ¤  ¢ ­ ¡«î¤ ¥¬ë© á¯¥ªâà,â® ¢á¥ à ¢­® ­¨¦­¨© ¤ã¡«¥â ¢ ¯¥à¢®¬ á«ãç ¥ ¤®«-¦¥­ ¤ ¢ âì ­¥¦¥« â¥«ì­ë©, â. ¥. ­¥ á®®â¢¥âáâ¢ãî-é¨© íªá¯¥à¨¬¥­âã á¨£­ «. �®íâ®¬ã ¯¥à¢®¥ à¥è¥­¨¥¯à¥¤áâ ¢«ï¥âáï ­¥ á®®â¢¥âáâ¢ãîé¨¬ ­ ¡«î¤ ¥¬®©íªá¯¥à¨¬¥­â «ì­®© ª àâ¨­¥.� á«ãç ¥ ¦¥ ¢â®à®£® à¥è¥­¨ï ®¤¨­ ¨§ ªà ©­¨å¤ã¡«¥â®¢,   ¨¬¥­­®  3 , ¤ ¥â §­ ç¥­¨ï g -ä ªâ®à®¢,ª®â®àë¬ ¤®«¦­ë á®®â¢¥âáâ¢®¢ âì á¨£­ «ë ��� ¢¢ëá®ª¨å ¬ £­¨â­ëå ¯®«ïå. �¢â®à®¬ â ª¨¥ á¨£­ «ë­¥ ¡ë«¨ ®¡­ àã¦¥­ë [1], ¨ ¬®¦­® á¤¥« âì ¢ë¢®¤,çâ® à¥ «¨§ã¥âáï ¨¬¥­­® ¢â®à®¥ à¥è¥­¨¥, ¯à¨ç¥¬¯ à ¬¥âà ªã¡¨ç¥áª®£® ¯®«ï a < 0: �à¨ íâ®¬ ¤ã¡«¥â 3 ¡ã¤¥â ­¨¦­¨¬, ¤ã¡«¥â  2 | áà¥¤­¨¬ (¨ ¨¬¥­­®®­ ¤ ¥â ¨­â¥à¥áãîé¨¥ ­ á §­ ç¥­¨ï g -ä ªâ®à®¢),  ¤ã¡«¥â  1 ®ª §ë¢ ¥âáï ¢¥àå­¨¬. �ã¦­® ®â¬¥â¨âì,çâ® à ááâ®ï­¨¥ ¬¥¦¤ã ­¨¦­¨¬ ¨ áà¥¤­¨¬ ¤ã¡«¥â ¬¨¬ «® (0.25 ¢ ¥¤¨­¨æ å jaj),   à ááâ®ï­¨¥ ¬¥¦¤ã áà¥¤-­¨¬ ¨ ¢¥àå­¨¬ ¤ã¡«¥â ¬¨ ®ª §ë¢ ¥âáï áà ¢­¨â¥«ì­®¡®«ìè¨¬ (2.87 ¢ ¥¤¨­¨æ å jaj). �® íâ®© ¯à¨ç¨­¥¢ á¨«ì­ëå ªà¨áâ ««¨ç¥áª¨å ¯®«ïå ¢¥àå­¨© ¤ã¡«¥â¡ã¤¥â ®â­®á¨â¥«ì­® á« ¡® § á¥«¥­, ¨ á¨«ì­® à §¬ë-âë© á¨£­ « ®â ­¥£® ­¥ ¡ã¤¥â ­ ¡«î¤ âìáï. �­â¥à¥á­®®â¬¥â¨âì, çâ® ¢ íâ®¬ á«ãç ¥ á¨«ì­®  á¨¬¬¥âà¨ç­ë©á¯¥ªâà ��� à¥ «¨§ã¥âáï ¤«ï ¯à ªâ¨ç¥áª¨ ªã¡¨ç¥á-ª®£® ¯®«ï ®ªàã¦¥­¨ï ¨®­  Ce3+ á ®ç¥­ì ¬ «ë¬¨ ªá¨ «ì­ë¬¨ ¨ ®àâ®à®¬¡¨ç¥áª¨¬¨ ¨áª ¦¥­¨ï¬¨.� ¯à¥¤«®¦¥­­®© â¥®à¥â¨ç¥áª®© ¨­â¥à¯à¥â æ¨¨á¯¥ªâà®¢ ��� ¨®­  Ce3+¢ å «ìª®£¥­¨¤­ëå áâ¥ª-« å ¯à¥¤¯®« £ «®áì, çâ® íää¥ªâ¨¢­ë¥ §­ ç¥­¨ïg-â¥­§®à , ¯®§¢®«ïîé¨¥ ¢ë¡à âì á¯¨­-£ ¬¨«ìâ®­¨ ­¨ ®æ¥­¨âì ¥£® ¯ à ¬¥âàë, á®®â¢¥âáâ¢ãîâ íªáâà¥¬ã-¬ ¬ ¯à®¨§¢®¤­®© ¯®£«®é¥­¨ï | íªá¯¥à¨¬¥­â «ì­®©á¯¥ªâà «ì­®© ªà¨¢®©.�¤­ ª® ¢ á¨áâ¥¬ å ¡¥§ ¤ «ì­¥£® ¯®àï¤ª , â ª¨å,ª ª áâ¥ª« , ¯à¨ ãáà¥¤­¥­¨¨ ¢ª« ¤®¢ ®â ®â¤¥«ì­ëå

å ®â¨ç¥áª¨ ®à¨¥­â¨à®¢ ­­ëå ¯ à ¬ £­¨â­ëå æ¥­â-à®¢, ®¡« ¤ îé¨å ¡®«ìè®© è¨à¨­®© ¨­¤¨¢¨¤ã «ì-­ëå «¨­¨©, ®¡ãá«®¢«¥­­®© ¢ â®¬ ç¨á«¥ §­ ç¨â¥«ì-­ë¬ à §¡à®á®¬ ¯ à ¬¥âà®¢ ªà¨áâ ««¨ç¥áª®£® ¯®«ï,¯à¨ á¨«ì­®©  ­¨§®âà®¯¨¨ g -â¥­§®à  ¨ â. ¤., §­ ç¥­¨ïíää¥ªâ¨¢­ëå g -ä ªâ®à®¢ á¯¨­-£ ¬¨«ìâ®­¨ ­  ¬®-£ãâ áãé¥áâ¢¥­­® ®â«¨ç âìáï ®â §­ ç¥­¨© g -ä ªâ®à ,á®®â¢¥âáâ¢ãîé¨å íªáâà¥¬ã¬ ¬ íªá¯¥à¨¬¥­â «ì­®©á¯¥ªâà «ì­®© ªà¨¢®©.� ª £®¢®à¨«®áì ¢ëè¥, ¢ ®ªá¨¤­ëå áâ¥ª« å ª -ç¥áâ¢¥­­®¥ á®£« á¨¥ à áç¥â­®© ªà¨¢®© á íªá¯¥à¨-¬¥­â «ì­®© ¨­â¥£à «ì­®© á¯¥ªâà «ì­®© ªà¨¢®© ¡ë«®¯®«ãç¥­® ¯à¨ ¬®¤¥«¨à®¢ ­¨¨ ä®à¬ë á¯¥ªâà  ¤«ï¤ã¡«¥â  ���12� á  ªá¨ «ì­ë¬ g -â¥­§®à®¬ [3].�®«¥¥ á«®¦­ë© å à ªâ¥à á¯¥ªâà  ��� Ce3+ ¢å «ìª®£¥­¨¤­ëå áâ¥ª« å ¯® áà ¢­¥­¨î á® á¯¥ªâà®¬¢ ®ªá¨¤­ëå áâ¥ª« å, ®âáãâáâ¢¨¥ ¤®¯®«­¨â¥«ì­ëåíªá¯¥à¨¬¥­â®¢ (­ ¯à¨¬¥à, ¨§¬¥à¥­¨© ��� ­  à §-«¨ç­ëå ç áâ®â å), ª®â®àë¥ ¯®§¢®«¨«¨ ¡ë ¢ë¡à âìä¨§¨ç¥áª¨ ®¡®á­®¢ ­­ë© ¢ à¨ ­â ¬®¤¥«¨à®¢ ­¨ï,â. ¥. á¤¥« âì ¬®¤¥«¨à®¢ ­¨¥ ¡®«¥¥ ®¤­®§­ ç­ë¬, § -áâ ¢«ï¥â ¯à¥¤¯®ç¥áâì ¢ ª ç¥áâ¢¥ ¯¥à¢®£® è £  ¯à¥¤-«®¦¥­­ë© á¯®á®¡ ®æ¥­ª¨ §­ ç¥­¨© íää¥ªâ¨¢­®£®g -â¥­§®à , ¯ à ¬¥âà®¢ á¯¨­-£ ¬¨«ìâ®­¨ ­  ¨ à á-á¬®âà¥­­ë© ¢ à¨ ­â â¥®à¥â¨ç¥áª®© ¨­â¥à¯à¥â æ¨¨á¯¥ªâà®¢.� ­¥ã¯®àï¤®ç¥­­ëå á¨áâ¥¬ å, â ª¨å, ª ª å «ìª®-£¥­¨¤­ë¥ áâ¥ª«  á ãáâ®©ç¨¢ë¬ ¡«¨¦­¨¬ ¯®àï¤ª®¬,®¯à¥¤¥«ï¥¬ë¬ áâàãªâãà­ë¬¨ ¥¤¨­¨æ ¬¨ á¥âª¨ áâ¥ª-« , ª®â®àë¥ å à ªâ¥à­ë ¤«ï ¤ ­­®£® á®áâ ¢ , ¢¯®«­¥¢®§¬®¦­  à¥ «¨§ æ¨ï ®¯à¥¤¥«¥­­ëå á®®â­®è¥­¨©¬¥¦¤ã ¯ à ¬¥âà ¬¨ á¯¨­-£ ¬¨«ìâ®­¨ ­ , ¯à¨¢®¤ï-é¨å ª â®¬ã ¨«¨ ¨­®¬ã g -â¥­§®àã.�¨â¥à âãà 1. �¥¯¥«¥¢  �.�., � §ãª¨­ �.�., � á¯®¯®¢  �.�. // �á¥á®-î§. ª®­ä. <�â¥ª«®®¡à §­ë¥ ¯®«ã¯à®¢®¤­¨ª¨>. �¥§¨áë ¤®-ª« ¤®¢. �., 1985. �. 247.2. Bishay A., Quadros C., Piccini A. // Phys. Chem. Glasses.1974. 15. P. 109.3. �¡à £ ¬ �., �«¨­¨ �. �«¥ªâà®­­ë© ¯ à ¬ £­¨â­ë© à¥§®-­ ­á ¯¥à¥å®¤­ëå ¨®­®¢. �.: �¨à, 1972. �. 343.4. Griscom D. // J. Non-Cryst. Sol. 1977. 24. P. 411.5. Chepeleva I.V. // Bull. of Magn. Reson. 1981. 2. P. 166.�®áâã¯¨«  ¢ p¥¤ ªæ¨î22.02.02


