
36 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2005. ò3������ �������� ������� 537.622.5 ��������� �������� ���������� TbMnGe¨ TbMnGe0:5Ga0:5�.�. �®£¤ ­®¢�), �.�. �¢ ­®¢ �) , �.�. �­¤à¥¥­ª®(ª ä¥¤à  ®¡é¥© ä¨§¨ª¨ ¨ ¬ £­¨â®ã¯®àï¤®ç¥­­ëå áà¥¤)E-mail: bogdanov@phys.msu.ru� â¥¬¯¥à âãà­®¬ ¨­â¥à¢ «¥ 80{290 � ¨ ¢ ¬ £­¨â­ëå ¯®«ïå ¤® 6 ª� ¨§¬¥à¥­ë â¥¬¯¥à âãà­ë¥§ ¢¨á¨¬®áâ¨ ­ ¬ £­¨ç¥­­®áâ¨ ¨­â¥à¬¥â ««¨ç¥áª®£® á®¥¤¨­¥­¨ï TbMnGe ¨ ­®¢®£® á®¥¤¨­¥­¨ïTbMnGe0:5Ga0:5 , ¨¬¥îé¨å ®àâ®à®¬¡¨ç¥áªãî ¨ £¥ªá £®­ «ì­ãî áâàãªâãàë á®®â¢¥âáâ¢¥­­®.�§¬¥à¥­ë ¨§®â¥à¬ë ­ ¬ £­¨ç¥­­®áâ¨ íâ¨å á®¥¤¨­¥­¨© ¢ á¨«ì­ëå ¬ £­¨â­ëå ¯®«ïå ¤® 135 ª�¯à¨ â¥¬¯¥à âãà¥ 4.2 �. �áâ ­®¢«¥­®, çâ® § ¬¥é¥­¨¥ £¥à¬ ­¨ï £ ««¨¥¬, ­ àï¤ã á ¨§¬¥­¥­¨¥¬áâàãªâãà­®£® â¨¯ , ¯à¨¢®¤¨â ª ¨§¬¥­¥­¨î å à ªâ¥à  ¬ £­¨â­®£® ã¯®àï¤®ç¥­¨ï ¨ á¨«ì­®¬ã¯®­¨¦¥­¨î â¥¬¯¥à âãàë ¯¥à¥å®¤  ¢ ã¯®àï¤®ç¥­­®¥ á®áâ®ï­¨¥.�¢¥¤¥­¨¥�­â¥à¬¥â ««¨ç¥áª¨¥ á®¥¤¨­¥­¨ï RMnX (R |à¥¤ª®§¥¬¥«ì­ë© í«¥¬¥­â, X | p-í«¥¬¥­â) ï¢«ïîâáï¨­â¥à¥á­ë¬¨ ®¡ê¥ªâ ¬¨ ¤«ï ¨áá«¥¤®¢ ­¨ï ¢§ ¨¬®-á¢ï§¨ ¨å ¬ £­¨â­ëå ¨ ªà¨áâ ««¨ç¥áª¨å áâàãªâãà[1{9]. �®¥¤¨­¥­¨ï RMnGe á à¥¤ª®§¥¬¥«ì­ë¬¨ í«¥-¬¥­â ¬¨ ¨ââà¨¥¢®© ¯®¤£àã¯¯ë ¨¬¥îâ ®àâ®à®¬¡¨ç¥á-ªãî ªà¨áâ ««¨ç¥áªãî áâàãªâãàã â¨¯  TiNiSi (¯à®-áâà ­áâ¢¥­­ ï £àã¯¯  Pnma), á®¥¤¨­¥­¨ï RMnGa |£¥ªá £®­ «ì­ãî ªà¨áâ ««¨ç¥áªãî áâàãªâãàã â¨¯ Fe2P. � ®â«¨ç¨¥ ®â ¨§®áâàãªâãà­ëå á®¥¤¨­¥­¨©á ¤àã£¨¬¨ 3d-¯¥à¥å®¤­ë¬¨ ¬¥â «« ¬¨, á®¥¤¨­¥­¨ïRMn� ï¢«ïîâáï ¬ £­¥â¨ª ¬¨ á ¤¢ã¬ï ¬ £­¨â­ë¬¨¯®¤á¨áâ¥¬ ¬¨: à¥¤ª®§¥¬¥«ì­®© ¨ ¯®¤á¨áâ¥¬®©  â®-¬®¢ Mn, ®¡« ¤ îé¥© áãé¥áâ¢¥­­ë¬ «®ª «¨§®¢ ­-­ë¬ ¬ £­¨â­ë¬ ¬®¬¥­â®¬ (1:5{3 �w ­   â®¬). �¥©â-à®­®£à ä¨ç¥áª¨¥ ¨áá«¥¤®¢ ­¨ï ¤ ­­ëå á®áâ ¢®¢ ¯®-ª § «¨ [1, 2], çâ® ®­¨ ï¢«ïîâáï  ­â¨ä¥àà®¬ £­¥â¨-ª ¬¨ á ­¥áª®«ìª¨¬¨ ¬ £­¨â­ë¬¨ ¯®¤à¥è¥âª ¬¨, ¯à¨íâ®¬ â¨¯ ¬ £­¨â­®£® ã¯®àï¤®ç¥­¨ï ¯®¤á¨áâ¥¬ë  â®-¬®¢ Mn ¨ ¢¥«¨ç¨­ë ¨å ¬ £­¨â­ëå ¬®¬¥­â®¢ § ¢¨áïâ®â ¬¥¦ â®¬­ëå à ááâ®ï­¨© Mn{Mn, X{Mn. �¥¬¯¥-à âãàë ¬ £­¨â­®£® ã¯®àï¤®ç¥­¨ï á®¥¤¨­¥­¨© á £¥à-¬ ­¨¥¬ RMnGe «¥¦ â ¢ ¨­â¥à¢ «¥ 240{600 � [3]¨ ¯à¥¢ëè îâ á®®â¢¥âáâ¢ãîé¨¥ â¥¬¯¥à âãàë ¤«ïá®¥¤¨­¥­¨© á £ ««¨¥¬ RMnGa, «¥¦ é¨¥ ¢ ¨­â¥à¢ «¥10{80 K.� á®¥¤¨­¥­¨ïå RMnX â¨¯ ªà¨áâ ««¨ç¥áª®©áâàãªâãàë ¨ ¬ £­¨â­®£® ã¯®àï¤®ç¥­¨ï § ¢¨á¨â ®â¢¨¤  p-í«¥¬¥­â  X=Si, Ga, Ge. � á¢ï§¨ á íâ¨¬ æ¥«ìî­ áâ®ïé¥© à ¡®âë ï¢«ï«®áì ¨áá«¥¤®¢ ­¨¥ ¬ £­¨â-­ëå á¢®©áâ¢ ­®¢®£®, ­¥¤ ¢­® á¨­â¥§¨à®¢ ­­®£® á®-¥¤¨­¥­¨ï TbMnGe0:5Ga0:5 [4] ¨ á®¯®áâ ¢«¥­¨¥ ¥£®¬ £­¨â­ëå å à ªâ¥à¨áâ¨ª á ¯®«ãç¥­­ë¬¨ à ­¥¥ ¤«ï¨áå®¤­®£® á®¥¤¨­¥­¨ï TbMnGe.

2. �¥â®¤¨ª¨ íªá¯¥à¨¬¥­â �¨­â¥§ ¯®«¨ªà¨áâ ««¨ç¥áª¨å ®¡à §æ®¢ á®¥¤¨­¥-­¨© TbMnGe ¨ TbMnGe0:5Ga0:5 ¡ë« ¯à®¢¥¤¥­ ¬¥-â®¤®¬ ¤ã£®¢®© ¯« ¢ª¨ ¢  â¬®áä¥à¥  à£®­  á ¯®á«¥-¤ãîé¨¬ ¢ëá®ª®â¥¬¯¥à âãà­ë¬ ®â¦¨£®¬. �¥â®¤¨ª á¨­â¥§  ¯®¤à®¡­® ®¯¨á ­  ¢ à ¡®â å [4, 5]. �¯à¥-¤¥«¥­¨¥ ªà¨áâ ««¨ç¥áª®© áâàãªâãàë ¨ à áç¥â ¯ à -¬¥âà®¢ à¥è¥âª¨ ®¡à §æ®¢ ¯à®¢®¤¨«¨áì ¯® ¯®à®è-ª®¢ë¬ ¤¨äà ªâ®£à ¬¬ ¬, á­ïâë¬ ­  à¥­â£¥­®¢áª®¬¤¨äà ªâ®¬¥âà¥ ����-3.0.�§¬¥à¥­¨ï ­ ¬ £­¨ç¥­­®áâ¨ ¢ ¬ £­¨â­ëå ¯®«ïå¤® 6 ª� ¢ â¥¬¯¥à âãà­®¬ ¨­â¥à¢ «¥ 80{290 � ¯à®¢®-¤¨«¨áì ­  ¢ëá®ª®çã¢áâ¢¨â¥«ì­®¬  ¢â®¬ â¨§¨à®¢ ­-­®¬ ¢¨¡à æ¨®­­®¬ ¬ £­¥â®¬¥âà¥. �§¬¥à¥­¨ï ­ ¬ £-­¨ç¥­­®áâ¨ ¯à¨ â¥¬¯¥à âãà¥ 4.2 � ¢ á¨«ì­ëå ¬ £­¨â-­ëå ¯®«ïå ¤® 135 ª� ¯à®¢®¤¨«¨áì á ¨á¯®«ì§®¢ ­¨¥¬á¢¥àå¯à®¢®¤ïé¥£® á®«¥­®¨¤  ­  ¥¬ª®áâ­®¬ ¬ £­¥-â®¬¥âà¥ ¢ �¥¦¤ã­ à®¤­®© « ¡®à â®à¨¨ á¨«ì­ëå¬ £­¨â­ëå ¯®«¥© ¨ ­¨§ª¨å â¥¬¯¥à âãà (£. �à®æ« ¢,�®«ìè ).3. �ªá¯¥à¨¬¥­â «ì­ë¥ à¥§ã«ìâ âë¨ ®¡áã¦¤¥­¨¥�¨ªà®áâàãªâãà­ë© ¨ à¥­â£¥­®ä §®¢ë©  ­ «¨§¯®ª § «¨, çâ® ¨áá«¥¤®¢ ­­ë¥ á®¥¤¨­¥­¨ï ¡«¨§-ª¨ ª ®¤­®ä §­®¬ã á®áâ®ï­¨î, ®¤­ ª® ¢ ®¡à §-æ¥ TbMnGe ®¡­ àã¦¥­® ­¥§­ ç¨â¥«ì­®¥ ª®«¨-ç¥áâ¢® ¯à¨¬¥á¨ TbMn2Ge2: �®¥¤¨­¥­¨¥ TbMnGeªà¨áâ ««¨§ã¥âáï á ®¡à §®¢ ­¨¥¬ ®àâ®à®¬¡¨ç¥áª®©áâàãªâãàë â¨¯  TiNiSi (¨«¨ �o2Si), á®¥¤¨­¥­¨¥TbMnGe0:5Ga0:5 | á ®¡à §®¢ ­¨¥¬ £¥ªá £®­ «ì­®©áâàãªâãàë â¨¯  ZrNiAl, ï¢«ïîé¥©áï á¢¥àåáâàãªâã-à®© ª â¨¯ã Fe2P. �à¨áâ ««¨ç¥áª¨¥ áâàãªâãàë ¤ ­-�) �¥¦¤ã­ à®¤­ ï « ¡®à â®à¨ï á¨«ì­ëå ¬ £­¨â­ëå ¯®«¥© ¨ ­¨§ª¨å â¥¬¯¥à âãà, �à®æ« ¢, �®«ìè .



�¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2005. ò3 37­ëå á®¥¤¨­¥­¨© å à ªâ¥à¨§ãîâáï ­ «¨ç¨¥¬ â¥âà -í¤à®¢ MnX4 , ¨¬¥îé¨å à §­ãî ¯à®áâà ­áâ¢¥­­ãî®à¨¥­â æ¨î.�¥¬¯¥à âãà­ë¥ § ¢¨á¨¬®áâ¨ ­ ¬ £­¨ç¥­­®áâ¨�(T ) ¤«ï á®¥¤¨­¥­¨ï TbMnGe0:5Ga0:5 , ¨§¬¥à¥­-­ë¥ ¯à¨ à §«¨ç­ëå ¬ £­¨â­ëå ¯®«ïå, ¯®ª § ­ë ­ à¨á. 1. �å å à ªâ¥à ¯®§¢®«ï¥â ¯à¥¤¯®«®¦¨âì ­ «¨-ç¨¥ ä¥àà®- ¨«¨ ä¥àà¨¬ £­¨â­®© á®áâ ¢«ïîé¥© ­ -¬ £­¨ç¥­­®áâ¨. � ¢¨á¨¬®áâì �(T ) , ¨§¬¥à¥­­ ï ¯à¨¤®áâ â®ç­® á« ¡®¬ ¯®«¥ H = 0:22 ª� (ªà¨¢ ï 1), ¯®§-¢®«ï¥â ®æ¥­¨âì ¯® â®çª¥ ¯¥à¥£¨¡ , á®®â¢¥âáâ¢ãîé¥©¬ ªá¨¬ã¬ã ¯à®¨§¢®¤­®© d�=dT , â¥¬¯¥à âãàã ¯¥à¥-å®¤  ¯ à ¬ £­¥â¨§¬{ä¥àà¨¬ £­¥â¨§¬ (¨«¨ <á« ¡ë©>ä¥àà®¬ £­¥â¨§¬) TC = 100 K. � ¢®§à áâ ­¨¥¬ ¯à¨-«®¦¥­­®£® ¯®«ï ¨­¤ãæ¨àã¥âáï § ¬¥â­ë© ¬ £­¨â­ë©¬®¬¥­â ¯à¨ â¥¬¯¥à âãà å ¢ëè¥ TC (ªà¨¢ë¥ 2, 3, 4).�¤¥áì ¦¥ ¤«ï áà ¢­¥­¨ï ¯à¨¢¥¤¥­  § ¢¨á¨¬®áâì �(T )(ªà¨¢ ï 5), ¨§¬¥à¥­­ ï ¢ ¬ £­¨â­®¬ ¯®«¥ 5.6 ª�¤«ï ¨áå®¤­®£® á®¥¤¨­¥­¨ï TbMnGe. �ª ç®ª ­ ¬ £-­¨ç¥­­®áâ¨ ¯à¨ T1 = 188 � (­  à¨á. 1 ®â¬¥ç¥­áâà¥«ª®©) á®®â¢¥âáâ¢ã¥â ä §®¢®¬ã ¯¥à¥å®¤ã ª®««¨-­¥ à­ë©  ­â¨ä¥àà®¬ £­¥â¨§¬ { ¯«®áª ï á¯¨à «ì­ ïáâàãªâãà , à ­¥¥ ®¡­ àã¦¥­­®¬ã ¢ à ¡®â¥ [6]. �§¯®«ãç¥­­ëå à¥§ã«ìâ â®¢ ¬®¦­® á¤¥« âì ¢ë¢®¤, çâ®¢¢¥¤¥­¨¥ £ ««¨ï ¯®­¨¦ ¥â â¥¬¯¥à âãàã ä §®¢®£®¯¥à¥å®¤  ¢ ã¯®àï¤®ç¥­­®¥ á®áâ®ï­¨¥.
���������	
��
��¨á. 1. �¥¬¯¥à âãà­ë¥ § ¢¨á¨¬®áâ¨ ­ ¬ £­¨ç¥­­®áâ¨TbMnGe0:5Ga0:5 : (1) H = 0:22 ª�, (2) 1 ª�, (3) 2 ª�,(4) 3 ª�; (5) | â¥¬¯¥à âãà­ ï § ¢¨á¨¬®áâì ­ ¬ £­¨ç¥­­®-áâ¨ TbMnGe, H = 5:6 ª�� £­¨â­ë¥ áâàãªâãàë ¨áå®¤­ëå á®¥¤¨­¥­¨©TbMnGe ¨ TbMnGa ¡ë«¨ ®¯à¥¤¥«¥­ë ­¥©âà®­®£à -ä¨ç¥áª¨¬ ¬¥â®¤®¬ [6, 7]. � á®¥¤¨­¥­¨¨ TbMnGe¢ ¨­â¥à¢ «¥ ¬¥¦¤ã â¥¬¯¥à âãà®© �¥¥«ï TN = 510 �¨ T1 = 186 � áãé¥áâ¢ã¥â ª®««¨­¥ à­ ï  ­â¨ä¥à-à®¬ £­¨â­ ï áâàãªâãà , á®áâ®ïé ï ¨§  ­â¨¯ à «-«¥«ì­® ­ ¯à ¢«¥­­ëå ¬®¬¥­â®¢ ¬ à£ ­æ  ¨ â¥à-¡¨ï,   ¢ â¥¬¯¥à âãà­®¬ ¨­â¥à¢ «¥ T2 < T < T1(T2 � 50 K) ®¡­ àã¦¥­  ¯«®áª ï ­¥á®à §¬¥à­ ï á¯¨-à «ì­ ï ¬ £­¨â­ ï áâàãªâãà  á ¢®«­®¢ë¬ ¢¥ªâ®à®¬(qx; 0; 0); § ¢¨áïé¨¬ ®â â¥¬¯¥à âãàë. � £­¨â­ë¥¬®¬¥­âë  â®¬®¢ Tb ¨ Mn «¥¦ â ¢ ¯«®áª®áâ¨ (001).�¨¦¥ T2 = 50 K §­ ç¥­¨¥ qx áâ ­®¢¨âáï ¯®áâ®ï­-­ë¬, à ¢­ë¬ 1/4. � TbMnGa ¯®¤à¥è¥âª¨ ¬ à£ ­æ ¨ â¥à¡¨ï ®¤­®¢à¥¬¥­­® ã¯®àï¤®ç¨¢ îâáï  ­â¨ä¥à-

à®¬ £­¨â­® ¯à¨ T = 80 �,   ­ ¯à ¢«¥­¨ï ¨å ¬ £­¨â-­ëå ¬®¬¥­â®¢ á®®â¢¥âáâ¢ãîâ ®á¨ c £¥ªá £®­ «ì­®©ªà¨áâ ««¨ç¥áª®© à¥è¥âª¨. � â® ¦¥ ¢à¥¬ï ¢ á®¥¤¨-­¥­¨¨ TbMnGa ®¡­ àã¦¥­ë [7] ­¥ ã¯®àï¤®ç¥­­ë¥¢ ®âáãâáâ¢¨¥ ¯®«ï á®áâ ¢«ïîé¨¥ ¬ £­¨â­ëå ¬®¬¥­-â®¢  â®¬®¢, ¯¥à¯¥­¤¨ªã«ïà­ë¥ ®á¨ c , ª®â®àë¥, ¢®§-¬®¦­®, ¬ £­¨â­® ã¯®àï¤®ç¨¢ îâáï ¯à¨ ­ «®¦¥­¨¨¢­¥è­¥£® ¬ £­¨â­®£® ¯®«ï. �®¦­® ¯à¥¤¯®«®¦¨âì­ «¨ç¨¥ â ª®£® ¦¥ â¨¯  ¬ £­¨â­®£® ã¯®àï¤®ç¥­¨ï¢ ¨áá«¥¤®¢ ­­®¬ á®¥¤¨­¥­¨¨ TbMnGe0:5Ga0:5 , çâ®®¯à¥¤¥«ï¥â ¢¨¤ § ¢¨á¨¬®áâ¥© �(T ) .�¨«ì­®¥ ¯®­¨¦¥­¨¥ ¢¥«¨ç¨­ë TC á®¥¤¨­¥­¨ïTbMnGe0:5Ga0:5 ¯® áà ¢­¥­¨î á TbMnGe á¢ï§ -­® á ®á« ¡«¥­¨¥¬ ®¡¬¥­­ëå ¢§ ¨¬®¤¥©áâ¢¨© ¬¥¦¤ã â®¬ ¬¨ Mn. C®¥¤¨­¥­¨¥ TbMnGe å à ªâ¥à¨§ã¥âáï­ «¨ç¨¥¬ æ¥¯®ç¥ª  â®¬®¢ Mn ¢¤®«ì ­ ¯à ¢«¥­¨ï[010] ®àâ®à®¬¡¨ç¥áª®© ªà¨áâ ««¨ç¥áª®© à¥è¥âª¨.�¥«¨ç¨­  ªà âç ©è¥£® à ááâ®ï­¨ï ¬¥¦¤ã  â®¬ ¬¨¬ à£ ­æ  ¢¤®«ì æ¥¯®ç¥ª dMn�Mn , ®¯à¥¤¥«¥­­ ï ¯®¤ ­­ë¬ à¥­â£¥­®¢áª¨å ¨áá«¥¤®¢ ­¨© ¬®­®ªà¨áâ «« TbMnGe, á®áâ ¢«ï¥â 3.108 �A [8]. �â® §­ ç¥­¨¥ ¯à¥-¢ëè ¥â ªà¨â¨ç¥áªãî ¢¥«¨ç¨­ã dcr = 2:880 �A, à §-¤¥«ïîéãî ®¡« áâ¨ ä¥àà®- ¨  ­â¨ä¥àà®¬ £­¨â­®£®ã¯®àï¤®ç¥­¨ï ¯®¤á¨áâ¥¬ë Mn ¢ á®¥¤¨­¥­¨ïå RMnXá X = Si, Ge. �¨«ì­®¥ ®âà¨æ â¥«ì­®¥ ®¡¬¥­­®¥ ¢§ -¨¬®¤¥©áâ¢¨¥ ¬¥¦¤ã  â®¬ ¬¨ Mn ¢¤®«ì æ¥¯®ç¥ª ¯à¨-¢®¤¨â ª  ­â¨ä¥àà®¬ £­¨â­®¬ã ã¯®àï¤®ç¥­¨î ¯®¤-á¨áâ¥¬ë Mn ¢ ¤®áâ â®ç­® è¨à®ª®¬ â¥¬¯¥à âãà­®¬¨­â¥à¢ «¥ ¢¯«®âì ¤® TN = 510 K.� á®¥¤¨­¥­¨¨ TbMnGe0:5Ga0:5 ­¥â ­¥¯®áà¥¤áâ-¢¥­­ëå ª®­â ªâ®¢ ¬¥¦¤ã  â®¬ ¬¨ Mn ¢¤®«ì ®¡é¨åà¥¡¥à â¥âà í¤à®¢MnX4 , ¯à¨¢®¤ïé¨å ª ®¡à §®¢ ­¨î ­â¨ä¥àà®¬ £­¨â­ëå æ¥¯®ç¥ª. � ááâ®ï­¨¥ dMn�Mn¢ íâ®¬ á®¥¤¨­¥­¨¨ á®áâ ¢«ï¥â 2.929 �A. P §«¨ç-­ ï ®à¨¥­â æ¨ï â¥âà í¤à®¢ MnX4 ¨ ã¬¥­ìè¥­¨¥à ááâ®ï­¨ï ¬¥¦¤ã  â®¬ ¬¨ Mn ¯à¨¢®¤ïâ ª ®á« ¡-«¥­¨î ®âà¨æ â¥«ì­®£® ®¡¬¥­­®£® ¢§ ¨¬®¤¥©áâ¢¨ï¬¥¦¤ã ­¨¬¨ ¯® áà ¢­¥­¨î á ¨áå®¤­ë¬ á®¥¤¨­¥­¨¥¬TbMnGe. �  ã¯®àï¤®ç¥­¨¥ ¯à¨ TC = 100 K, ¯®-¢¨-¤¨¬®¬ã, ®â¢¥âáâ¢¥­­  ¯®¤á¨áâ¥¬  Tb. � ª®© ¢ë¢®¤¬®¦­® á¤¥« âì ­  ®á­®¢ ­¨¨ â®£®, çâ® § ¢¨á¨¬®áâ¨�(T ) , ¨§¬¥à¥­­ë¥ ¤«ï ¨§®áâàãªâãà­®£® á®¥¤¨­¥­¨ïYMnGe0:5Ga0:5 (­  à¨á. 1 ­¥ ¯®ª § ­ë) á ­¥ ¨¬¥-îé¨¬¨ ¬ £­¨â­®£® ¬®¬¥­â   â®¬ ¬¨ ¨ââà¨ï, ­¥®¡­ àã¦¨¢ îâ ®á®¡¥­­®áâ¥© ¢ ¨­â¥à¢ «¥ â¥¬¯¥à âãà80{290 �.�  à¨á. 2 ¨ 3 ¯à¥¤áâ ¢«¥­ë ¨§®â¥à¬ë ­ ¬ £­¨-ç¥­­®áâ¨ á®¥¤¨­¥­¨© TbMnGe ¨ TbMnGe0:5Ga0:5 ,¨§¬¥à¥­­ë¥ ¢ á¨«ì­ëå ¬ £­¨â­ëå ¯®«ïå ¤® 135 ª�¯à¨ T = 4:2 � (¯àï¬®© ¨ ®¡à â­ë© å®¤ ®â¬¥ç¥­ëáâà¥«ª ¬¨). � ­¥¥ â ª ï § ¢¨á¨¬®áâì ¤«ï á®¥¤¨­¥-­¨ï TbMnGe ¨§¬¥àï« áì ¢ §­ ç¨â¥«ì­® ¬¥­ìè¥¬¯®«¥ ¤® 15 ª� [6]. � à ªâ¥à ¨§®â¥à¬ ¤«ï ®¡à §æ®¢TbMnGe ¨ GdMnGe [9] ®¯à¥¤¥«ï¥âáï ­ «¨ç¨¥¬¢ ­¨å £¥«¨ª®¨¤ «ì­®© ¬ £­¨â­®© áâàãªâãàë ¯à¨­¨§ª¨å â¥¬¯¥à âãà å. �®«ãç¥­­ë¥ ¨§®â¥à¬ë ¨¬¥îâ¯¥à¥£¨¡ë ¯à¨ §­ ç¥­¨ïå H = 67 ª� ¤«ï TbMnGe¨ H = 53 ª� ¤«ï TbMnGe0:5Ga0:5 , ®¯à¥¤¥«¥­­ë¥



38 �¥áâ­¨ª �®áª®¢áª®£® ã­¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®­®¬¨ï. 2005. ò3�®¥¤¨­¥­¨¥ �à¨áâ ««¨ç¥áª ï �à®áâà ­áâ¢¥­­ ï TN;C; �p, �e� ,áâàãªâãà  £àã¯¯  K K �BTbMnGe�) �àâ®à®¬¡¨ç¥áª ï, Pnma 510 39 10.58(â¨¯ TiNiSi)TbMnGe0:5Ga0:5 �¥ªá £®­ «ì­ ï, P6b2m 100 �37.7 10.70(â¨¯ ZrNiAl)�) � ­­ë¥ ¤«ï TbMnGe ¯à¨¢¥¤¥­ë á®£« á­® [6].
���������	
��
��¨á. 2. �§®â¥à¬  ­ ¬ £­¨ç¥­­®áâ¨ TbMnGe ¯à¨ 4:2 �
���������	
��
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