
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 �
���������	
����¨á. 3. �§®â¥à¬   ¬ £¨ç¥®áâ¨ TbMnGe0:5Ga0:5¯à¨ 4.2 �¯® íªáâà¥¬ã¬ ¬ ¯à®¨§¢®¤®© d�=dH ¨ á¢ï§ ë¥,¢®§¬®¦®, á ¬ £¨âë¬ ä §®¢ë¬ ¯¥à¥å®¤®¬ ¨ âà á-ä®à¬ æ¨¥© £¥«¨ª®¨¤ «ì®© ¬ £¨â®© áâàãªâãàë.�  ®¡¥¨å ¨§®â¥à¬ å  ¡«î¤ ¥âáï á« ¡ë© £¨áâ¥à¥§¨á¢ ®¡« áâ¨ ¯¥à¥£¨¡ . �âáãâáâ¢¨¥  áëé¥¨ï á¢¨¤¥-â¥«ìáâ¢ã¥â ® § ç¨â¥«ì®© ¬ £¨â®©  ¨§®âà®¯¨¨.�¤®§ ç®¥ ®¯à¥¤¥«¥¨¥ ¬ £¨â®© áâàãªâã-àë ®¢®£® á®¥¤¨¥¨ï TbMnGe0:5Ga0:5 âà¥¡ã-¥â ¤®¯®«¨â¥«ìëå ¥©âà®®£à ä¨ç¥áª¨å ¨áá«¥-¤®¢ ¨©. �á®¢ë¥ å à ªâ¥à¨áâ¨ª¨ ªà¨áâ ««¨ç¥-áª¨å ¨ ¬ £¨âëå á¢®©áâ¢ á®¥¤¨¥¨© TbMnGe¨ TbMnGe0:5Ga0:5 ¯à¨¢¥¤¥ë ¢ â ¡«¨æ¥. � ç¥¨ï�p , ¨ �e� ¤«ï TbMnGe0:5Ga0:5 ¡ë«¨ ®¯à¥¤¥«¥ë ¨§§ ª®  �îà¨{�¥©áá . � §«¨ç¨¥ ¬ £¨âëå á¢®©áâ¢¨áá«¥¤®¢ ëå á®¥¤¨¥¨© á¢ï§ ® á ¨§¬¥¥¨-¥¬ â¨¯  ªà¨áâ ««¨ç¥áª®© áâàãªâãàë, ¨§¬¥¥¨¥¬â¨¯  í«¥ªâà®®© áâàãªâãàë (ç¨á«® p-í«¥ªâà®®¢

à §«¨ç® ã  â®¬®¢ £¥à¬ ¨ï ¨ £ ««¨ï),   â ª¦¥¨§¬¥¥¨¥¬ ¢¥«¨ç¨ë ®¡¬¥ëå ¢§ ¨¬®¤¥©áâ¢¨©¢á«¥¤áâ¢¨¥ à §«¨ç®© áâ¥¯¥¨ £¨¡à¨¤¨§ æ¨¨  â®-¬®¢ Mn ¨ p-í«¥¬¥â . �®¯®áâ ¢«ïï ¯®«ãç¥ë¥ ¬¨ íªá¯¥à¨¬¥â «ìë¥ à¥§ã«ìâ âë ¤«ï íâ¨å ¤¢ãåá®¥¤¨¥¨©, ¨¬¥îé¨å  â¨ä¥àà®¬ £¨â®¥ ã¯®àï-¤®ç¥¨¥ ª ª ¯®¤á¨áâ¥¬ë  â®¬®¢ R, â ª ¨ ¯®¤á¨áâ¥¬ë â®¬®¢ Mn, ¬®¦® ¢ëáª § âì ¯à¥¤¯®«®¦¥¨¥, çâ®§ ¬¥é¥¨¥ £¥à¬ ¨ï   £ ««¨© ¯à¨¢®¤¨â ª ¯®ï¢-«¥¨î <á« ¡®£®> ä¥àà®¬ £¥â¨§¬ , ®¡ãá«®¢«¥®£®«®ª «ìë¬ ¨áª ¦¥¨¥¬ ªà¨áâ ««¨ç¥áª¨å ¯®«¥©.�áá«¥¤®¢ ¨ï ®¢ëå ¨â¥à¬¥â ««¨ç¥áª¨å á®¥¤¨-¥¨© RMnGe0:5Ga0:5 á ¤àã£¨¬¨ âï¦¥«ë¬¨ à¥¤ª®§¥-¬¥«ìë¬¨ í«¥¬¥â ¬¨ (Gd, Dy, �®) ¨ ¨ââà¨¥¬ ¡ã¤ãâ¯à®¤®«¦¥ë á æ¥«ìî ¯®«ãç¥¨ï ¡®«¥¥ ¯®¤à®¡®©¨ä®à¬ æ¨¨ ® â¨¯¥ ã¯®àï¤®ç¥¨ï ¢ ¨å à¥¤ª®§¥-¬¥«ì®© ¯®¤á¨áâ¥¬ë ¨ ¯®¤á¨áâ¥¬ë ¬ à£ æ .�®««¥ªâ¨¢  ¢â®à®¢ ¢ëà ¦ ¥â ¡« £®¤ à®áâ¨ ¤®ª-â®àã �. � «¥¢áª®¬ã (�. Palewski) §  ¯®¬®éì ¯à¨¯à®¢¥¤¥¨¨ ¨§¬¥à¥¨© ¢ á¨«ìëå ¬ £¨âëå ¯®«ïå,¯à®ä¥áá®àã �.�. �¨ª¨â¨ã §  ®¡áã¦¤¥¨¥ íªá¯¥-à¨¬¥â «ìëå à¥§ã«ìâ â®¢, á®âàã¤¨ªã å¨¬¨ç¥áª®£®ä ªã«ìâ¥â ����. �.�®à®§ª¨ã §  ¯à¥¤®áâ ¢«¥¨¥®¡à §æ®¢ ¤«ï ¬ £¨âëå ¨§¬¥à¥¨©.�áá«¥¤®¢ ¨ï ¯à®¢¥¤¥ë ¯à¨ ¯®¤¤¥à¦ª¥ ¯à®£à ¬-¬ë <�¥¤ãé¨¥  ãçë¥ èª®«ë> ¬¨¨áâ¥àáâ¢   ãª¨¨ ®¡à §®¢ ¨ï �� (£à â ��-205.2003.2) ¨ ����(£à â 04-02-16643).�¨â¥à âãà 1. Klosek V., Verniere A., Ouladdiaf B., Malaman B. // J. Magn.Magn. Mater. 2003. 256. P. 69.2. Brabers J.H.V.J., Boer F.R., Buschow K.H.J. // J. Alloys Comp.1992. 179. P. 227.3. Tyszka B., Szade J. // J. Alloys Comp. 2003. 354. P. 64.4. Morozkin A.V. // J. Alloys Comp. 2003. 352. P. L1.5. Morozkin �.V., Seropegin Yu.D., Sviridov I.A. // J. AlloysComp. 1998. 269. P. L1.6. Venturini G., Malaman B., Ressouche E. // J. Alloys Comp.1996. 243. P. 98.7. Bacmann M., Fruchart D., Soubeyroux J.L. // J. Alloys Comp.1994. 209. P. 135.8. Venturini G., Malaman B. // J. Alloys Comp. 1997. 261. P. 19.9. �¢ ®¢  �.�., �®£¤ ®¢ �.�., � àåã«ìáª ï �.K. ¨ ¤à. //�¥áâ. �®áª. ã-â . �¨§. �áâà®. 2003. ò3. C. 27.�®áâã¯¨«  ¢ p¥¤ ªæ¨î14.04.04


