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Sol-gelZO��̀¦ s�6 x
�#� Y3Fe4.5Al0.5O12 ì�rú́��̀¦ ½+Ë$í

�#� X-��� �r]X�l� (XRD), r�¼#����1lx��ÕªW1�Ð

p�'� (VSM) x9� Mössbauer ì�rF�gl�\�¦ s�6 x
�#� Óüt|9�_� ���&ñ
½̈�̧ x9� ��l�&h� $í
|9��̀¦ ���½̈
�%i���.

Y3Fe4.5Al0.5O12_� ���&ñ
½̈�̧��H garnet cubic½̈�̧\�¦ ��&��Ü¼ 9 s�M: ������©�Ãº a0 = 12.347 Å s�%3�

��. ¢̧ô�Ç, Mösbauer Û¼&7�àÔ!3��Ér 15 KÂÒ'� 600 K��t� 2[
�%i�Ü¼ 9, Néel �:r�̧��H 520 ± 3 K�Ð ���&ñ

�

%i���. Y3Fe4.5Al0.5O12_� 295 K\�"f_� �íp�[j��l��©� °úכ�Ér Hhf (a0) = 477 kOe, Hhf (a1) = 460 kOe,

Hhf (a2) = 443 kOe, Hhf (d) = 382 kOe s�%i�Ü¼ 9, s�$í
|9��̂ s�1lx °úכ�Ér 0.13 ∼ 0.38 mm/s�Ð ���+þA

&h���� Fe3+s��:r�̀¦ ����?/%3��� Y3Fe4.5Al0.5O12_� >hZ>� ÂÒ�����çß�_� �í�§8̈� �©� ñ���6 x�̀¦ �¦�9
�#� ì�r$3�

���õ� Ja−d = −18.2 ± 0.2 kB , Ja−a = 1.2 ± 0.2 kB , Jd−d = 2.5 ± 0.2 kB�Ð ����z�¤Ü¼ 9 Debye �:r

�̧��H a ��o���H θa = 320 ± 5 K, d��o���H θd = 436 ± 5 K �Ð ���&ñ
÷&%3���.
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÷&%3���. ��$í
 garnet Y3Fe5O12 (YIG)��H GHz @/%i�\�"f

1lx���½+É Ãº e����H ÄºÃºô�Ç ��s�ß¼�Ð�� �è���Ð ��6 x÷&�¦ e��

�� [1, 2]. ��$í
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l� 0AK�"f��H ��l�s�~½Ó$í
 (anisoptropy) �©�Ãº, Néel �:r�̧,
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|9�s��� [3]. þj��H[þt#Q YIG~ÃÌ}��

�̀¦ s�6 xô�Ç �íéß��� �è��_� >hµ1Ï\� �'aô�Ç ���½̈�� [j>�&h�Ü¼

�Ð �Ö̧µ1Ïy� ���'��÷&�¦ e���� [4,5]. ¢̧ô�Ç, Áº��� :�x��� x9� YUs�

�8 1px ²DG~½ÓÁºl� ì�r��ü< :�x���6 x �è���Ð s�p� z�́6 x�o ÷&�¦

e��Ü¼��, ²DG?/\�"f��H ��f�� s��Qô�Ç garnet\� �'aô�Ç ���½̈��

p�f�̈ô�Ç z�́&ñ
s���. s��Qô�Ç :£¤$í
�̀¦ ��t���H garnet_� ���&ñ


?/\���H octahedral (a ��o�)õ� tetrahedral (d ��o�) Õªo�

�¦ dodechahedral (c��o�)_�[j>h_� ÂÒ ������� e����.s�
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�:r ì�r�í��H {Y3+}3[Fe3+↓]2(Fe3+↑)3O12�Ð ����è­q Ãº e��

�¦, { }�Ér c ��o�, [ ]��H a ��o�, ( )��H d ��o�\�¦ �����·p��.
s�M:, s��Qô�Ç ÂÒ �����[þt\� u�8̈�÷&��H s��:r\� ���� ��l�&h�
�§8̈� �©� ñ���6 xs� ²ú���t�>� �)a�� [6]. Yttrium�Ér q���$í

s��:rÜ¼�Ð c ��o�\� 0Au�
��¦ e���¦, ��$í
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Óüt

|9���� Y3Fe5O12��H a, d ��o�_� Û¼�2;s� "f�Ð ìøÍî̈
'��ô�Ç �©�

I��Ð antiferromagnetic coupling�̀¦ 
���H �Ü¼�Ð	כ ·ú��94R
e���� [7].
�:r ���½̈\�"f��H sol-gelZO�Ü¼�Ð YIG\� Al3+\�¦ u�8̈�ô�Ç
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"é¶o�\�¦ ëß�7á¤
���H Mössbauer ì�rF�gl�\�¦ s�6 x
�#� p�r�&h�
��� ��$í
 x9� �íp�[j��l��©�, ���l� 4×�æ�FG�� ì�r\P�u� x9� s�$í

|9��̂ s�1lxu�\�¦ ½̈
��¦,�í�§8̈��©� ñ���6 x_�[jl�ü< Debye
�:r�̧\�¦���&ñ

�%i�Ü¼ 9,���1lxr�«Ñ���oÖ�¦8£¤&ñ
l� (VSM)�̀¦
s�6 x
�#� ��r�&h� ��$í
�̀¦ ���½̈
�%i���.
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Y3Fe4.5Al0.5O12 ì�rú́��̀¦ sol-gelZO��̀¦ s�6 x
�#� ½+Ë$í



�%i���. Ø�¦µ1Ï"é¶«Ñ�Ð"f��H í�H�̧ 99.99 % _� yttrium
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