
1P094

���
� �� � �	 
�	����������

����������

����� !"#$%&'�()

��������	�†
�������������������

��������†�� �!†�"#$�%&'†

*+,()*+,-�./0123456789:;<:=>?@AB.6CDE5FG2

.E:HIJK5L6IMNOPPQ5RLSTU=C7�VW
XYVZ[\]BS*+

./012S^_`aSbc;Mde2fghEiSjk`aSbcIQO7ldmn\]

BSghopq6Er@?5R�s7tduvwxC7LSyzE{|}�~E()*+.

/012,�d��,���PP�B��Bwx,��5L6N�7LSv����Sjk

>y���wxS��}E��C��E���2��Q5[1]Rj�7%��C7M27M2
+7

M2
-�M=Cr7Mn7�
EiS()*+�t�; MN

m+�N≥37m≥1
./012EiS��d

M�jk7ESR7MCD ghEiIb��7 SMd¡¢7�d¡¢;0£¤¥¦I§¨©

�mªSwx«¬6{~®EI�¯°~K@?5R

±:C 3d()*+=>?@²o³´~K5<:S�P�Q5R�µ=AB.�C Fe; Co

EiC¶±:6E5�s7Cr ; Mn �C8¶±:,·4L6I¸�K@?5R�N�%��

C Cr2
+7Mn2
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y���wx=yO Cr2O
-7Mn2O
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12S Broken Symmetry (BS) §¨©�m(DFT)ª=y5��wx,�r¿RËÌ7ÍÎ(a)=

·�¿ Cr�t�ZÏ¤�Cr2
n7n = 0, +1, -1
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*AB,Cr2
n./012Swx«¬6�@7�ÑÒBÓ2�Erel = E(Cr2

n) – E(Cr+Crn)
>y

� Jab î,ô¿RÍ�=·�¿SC Cr2
+S«¬�Q5RÍN�MN5yz=7{|}%? Cr-

Cr ÕÖ�Cé0£¤¥¦Iêh�Q5I73.0Å õ%�CÜ0£¤¥¦Iêh=E5L6I

MNr¿Rör@7Jabîo 3.0Å �C÷Sî,·4�Jab = 2.4cm-1
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�s Cr2O
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½~K@?5 LS-HSÓúû��∆E = 1.6eV
[1]yOoC5N=�~?ÑÒBÓ2Óúû��∆E

= 78.9 cm-1
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