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�%i�Ü¼ 9, XRD\�¦ :�x
�#� ���
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�<Æ&h� ��0px$í
�̀¦ ���$� óøÍéß�ô�Ç Êê, ù&Û¼��Äº#Q ì�rF�gl�\�¦ s�6 x
�#� �:r�̧Z>� 8£¤&ñ
�̀¦ Ãº'��
�%i��¦, VSM

�̀¦ s�6 x
�#� ��r���$í
 :£¤$í
�̀¦ �̧��
�%i���. {9���_� ß¼l���H 4 nmü< 6 nm \�¦ ��f���̀¦ �¦ì�rK�0px �����ÈÒ

õ��&³p��â
(HRTEM)�̀¦ s�6 x
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�%i���. Õª�Q��, XRD ���õ�ëß�Ü¼�Ð��H {9���_� &ñ
SX�ô�Ç �©��̀¦ ò́õ�&h�

Ü¼�Ð ½̈ì�r½+É Ãº \O�%3�Ü¼ 9, ��ëß� Óüt|9�_� ���&ñ
½̈�̧ �©�I�ëß��̀¦ SX����½+É Ãº e��%3���. s�\� Mössbauer ì�rF�g

ZO�s� t���� �©�&h��̀¦ s�6 x
�#� z�́+«>ô�Ç ���õ�, ]j�̧�)a {9���[þt_� �èF�[þt�Ér ���+þA&h���� Fe3O4_� ù&Û¼��Äº#Q

���õ�\�¦ �Ðs��¦ e��Ü¼ 9, s�\� Fe3O4_� �©�Ü¼�Ð �>rF�
��¦ e��6£§�̀¦ SX����
�%i��¦, 4 nmü< 6 nm_� {9���ß¼

l�\�¦ °ú���H íß��oô=>� Fe3O4 Óüt|9�_� ���&ñ
�<Æ&h� x9� ��l�&h� :£¤$í
�̀¦ ì�r$3�
�%i���. 4.2 K\�"f_� ù&Û¼��Äº#Q

Û¼&7�àÔ!3� ���õ�, 4 nm\�¦ °ú���H r�«Ñ # 3_� �íp�[j��l��©� °úכ(hyperfine field)��H 529, 509, 466 kOes�%3�

Ü¼ 9, s�$í
|9��̂ s�1lxu� °úכ(isomer shift)�Ér 0.40, 0.30, 0.78 mm/s�Ð ì�r$3�÷&%3���. 6 nm\�¦ °ú���H r�«Ñ #

6_� �íp�[j��l��©� °úכ�Ér 529, 507, 472 kOes�%3�Ü¼ 9, s�$í
|9��̂ s�1lxu� °úכ�Ér 0.40, 0.30, 0.72 mm/ss�

%3���. VSM�̀¦ s�6 xô�Ç �©��:r\�"f ��������©� 10 kOe 
�\�"f_� �í�o���o °úכ�Ér 4 nm_� �â
Äº 59.5 emu/g,

6 nm_� �â
Äº 59.7 emu/gÜ¼�Ð SX����÷&%3�Ü¼ 9, �©��:r\�"f �í�©���$í
�̀¦ ��f���̀¦ ·ú� Ãº e��%3���. s��Qô�Ç �̧|	�

[þt�̀¦ ����� �:r ���½̈\�"f ]j�̧�)a �èF���H ��s��̧ 6£x6 x$í
\� &h�½+Ëô�Ç Óüt$í
�̀¦ ��t��¦ e��6£§�̀¦ ·ú� Ãº e��%3���.
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6 xì�r��\�"f micron <�Ê�Ér submicronì�rú́�s� °ú�t� 3lw
���H
:£¤$í
�̀¦ °ú�l� M:ë�H���X<, s��Qô�Ç :£¤$í
�Ér q�³ð���&h� 7£x��ò́
õ� (surface-area effect)x9� �̧[j�'a ò́õ� (capillarity effect)
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Ãº ���̧p�'� ß¼l�\�¦ °ú���H ��$í
 ���̧{9���_� ���ª�ô�Ç 6£x

6 xì�r����H��s��̧ l�Õütì�r��ü<]X�3lq÷&#Q�:r\P�u�«Ñ(Hyper
thermia), ���Óüt���²ú��̂>�(Drug Delivery system)ü< °ú �Ér
4�¤½+Ë&h���� ���½̈>hµ1Ïs� �Ö̧µ1Ï
�>� s�ÀÒ#Qt��¦ e����. ���Óüt
�Ér "é¶«Ñ Óüt|9� ���̂�Ð�̧ ÈÒ#�÷&t�ëß�, ���ª�ô�Ç �èF�\�¦ ��6 x

�#� &h�]X�ô�Ç ]j+þA_� +þAI��Ð [O�>�÷&#Q ��6 x|̈c Ãº e��#Q þj
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s� ��f�� �í�Ð éß�>�\� e��#Q Äº���&h�Ü¼�Ð��H 'Í	P:, ���̧{9���
_� /'î�r ]j�̧ü< @/|¾ÓÒqtíß� /BN&ñ
_� >hµ1Ï, ÑütP:, Ãº ���̧p�
'�_� ß¼l�\�¦ °ú���H {9���[þt_� ��1lx\� @/ô�Ç "é¶o� ½©"î
, !Ó	
P:,����̂\�&h�½+Ëô�Ç���̧{9���_�]j�̧<�Ê�Ér����̂&h�½+Ë$í
³ð
���%�o�, �Å	P:, ����̂ µ1Ú\�"f_� �<H/'î�r ]j#Q 1pxõ� °ú s� ��
f���Ér K����K��� ½+É {©���� õ�]j�� z���� e����.
s�\� ú́§�Ér ���½̈��[þts� þj��H\� ô= íß��oÓüt>� ��$í
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{9���\�¦×�æd��Ü¼�Ðô�Ç���½̈���Ö̧µ1Ïô�ÇX<, Fe3O4ü< Fe2O3(γ-
Fe2O3, α-Fe2O3)�� ÅÒÀÓ\�¦ s�ÀÒ�¦ e��Ü¼ 9 [1–3], t�5Åq&h�
���l�Õüt_�µ1Ï²ú��Ð���K�Õª{9���_�ß¼l���Ãº���̧p�'�&ñ
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