ð¸ÇÀ �æ¹ç»º¼ �óÆ×¾¡¿­¼ �Æ¾º½ÚÄòºê»¡¿ �ÇÀÑÇ �P�d�ÇÀ �Ðº®¸ �¬¿¸±
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�²ÈÎµº¼,� �Ç±±¼æ±,� �ÌÀÔ±ÏÀ,� �Ú¹øÁ£È,� �¯ÀçÀüÇ,� �Ú¹Ò¼øÁ*�


�ÑÇ¹±ø¿ÚÀÂ·¬¿¸±Ò¼,� �æÃ²³ë´ÐÇ³± �­ÈÐÇø°ÐÇú°*�


�


�A� �s�t�u�d�y� �o�n� �s�e�p�a�r�a�t�i�o�n� �o�f� �p�a�l�l�a�d�i�u�m� �b�y� �a�s�c�o�r�b�i�c� �a�c�i�d� �f�r�o�m� �t�h�e� �s�i�m�u�l�a�t�e�d�


�r�a�d�i�o�a�c�t�i�v�e� �l�i�q�u�i�d� �w�a�s�t�e�


�


�D�.�S�.� �H�w�a�n�g�,� �S�.�G�.� �K�w�o�n�,� �K�.�I�.� �L�e�e�,� �J�.�H�.� �P�a�r�k�,� �J�.�H�.�Y�o�o�,� �S�.�J�.� �P�a�r�k�*�


�K�o�r�e�a� �A�t�o�m�i�c� �E�n�e�r�g�y� �R�e�s�e�a�r�c�h� �I�n�s�t�i�t�u�t�e�,� �D�e�p�t�.� �o�f� �C�h�e�m�.� �E�n�g�.� �C�h�u�n�g�n�a�m� �N�a�t�’�l�.� �U�n�i�v�.�*�


�


�­¼Ð·


�ÙÇ¬¿á· �ÖÁâ±ÇÀ �ÙÇ¬¿á· �³Ã®¸ø°¤Á¡¿­¼ �ß¹ý»ÏÇÂ´ �í°ØÁ§À �æ¹ç»º¼ �óÆ×¾¡¿Â´ �¶µº¼ÌÀ �­°ÑÇ �åÀö¼í¸ÙÇ¾Áú° �é¹Ý±·Á �°°ºÀ �¯Àë¿ø¿Ò¼ �îµ �©¿¯· �ÙÇ¾ÁÌÀ �ÔÇ¯ÀÇµî¾ �ÖÀÙ´.� �ÌÀ¦¸ �­ÈÐÇûÀ �¯Æº¼ÌÀ �¯Àç»ÑÇ �ÙÇ¾Á°º �º±¸ÀÎ· �­¹î¾ �Ðº®¸ÏÇÂ´ �º±Ðº®¸â±ú¼ú° � �åÀö¼í¸ÙÇ¾Á»À �Ü´Ý¹¨°â± �ÙÇ¾ÁÌÀª³ �È¾¤ÁÑÇ �ÙÇ¾Á¸ÀÎ· �Ò¼ê¸³Ã®¸ÏÇÂ´ �¬¿¸±¡° �°Èß¹÷È �øÁàÇÇµí° �ÖÀÙ´[�1�]�.� �é¹Ý±·Áø¿Ò¼ÇÀ �Ðº®¸¸Èö¼ý¹¸ÀÎ·Â´ �¬¿ßÃâÃý¹,� �ë¿¶ÀÝ±Ó¼ßÃâÃý¹,� �ë¿Å¸ßÃâÃý¹,� �ÌÀÂ¿³±¯Èý¹,� �íÈøÂý¹,� �§ÄüÀý¹,� �õÁù·ý¹ú° �üÀØÇ¯Èø¿ý¹ �îµÌÀ �Ë¾Á·®Á �ÖÀÙ´[�2�]�.� �»º �¬¿¸±Â´ �Æ¾º½ÚÄòºê»»À �ç»ë¿ÏÇ©¿ �é¹Ý±·Áø¿Ò¼ �îµ �1�0�º¼Ðºè°Î· �¸±º¼Èµ �ð¸ÇÀóÆ×¾¡¿­¼ �P�d�»À �§ÄüÀ �Ðº®¸ÏÇ´¿Ù´.�


�


�Æ¾º½ÚÄòºê»¡¿ �ÇÀÑÇ �Ý±Ó¼ÌÀÂ¿éµÇÀ �¯Èø¿¯Æº¼


�ÏÀÝ¹ûÀ¸ÀÎ· �Æ¾º½ÚÄòºê»ºÀ �ö¼ë¿×¾ó»¡¿­¼ �ØÇ®¸Çµî¾ �H�2�A�,� �H�A�-�,� �A�2�-�Í¿ �°°ºÀ �a�s�c�o�b�a�t�e�ÇÀ �­ÈÐÇ¾Á¸ÀÎ· �¸ÁçÀÑÇÙ´.� �ö¼ë¿×¾ �»³¡¿­¼ �Ý±Ó¼ �ÌÀÂ¿¡¿ �ë´ÑÇ �ÌÀéµ �­ÈÐÇ¾ÁÇÀ �¯Èø¿ �üÀ§ÀÂ´ �p�H�ÇÀ �µ¿âÇ»À �Þ¹¸Àç¸,� �H�2�A�Â´ �­°ê» �ë¿×¾¡¿­¼ �Ý¹ÀÀÏÇâ± �¬½î¿ �Í°¸ÀÎ· �Ë¾Á·®Á �ÖÀÙ´[�3�,�4�]�.� �ûµó¶­¼ �í°ØÁ§À �óÆ×¾ �»³¡¿ �ÖÀÂ´ �Ý±Ó¼ �ÌÀÂ¿ÌÀ �ç¾ÇÀ �¯Èø¿ �üÀ§Àª°»À �®°Â´Ù´é¸ �Æ¾º½ÚÄòºê»¡¿ �ÇÀØÇ �¯Èø¿Éµ �ö¼¡° �ÖÀÙ´.� �T�a�b�l�e�1�ºÀ �ð¸ÇÀóÆ×¾»³ �ÔÇ¯ÀÈµ �¢° �ø¿Ò¼éµÇÀ �ê»­È-�¯Èø¿ �¥ÇØÁ �üÀ§À¦¸ �ª³¸Å½³ �Í°¸ÀÎ·­¼ �P�d�,� �R�h�,� �R�u�,� �F�e� �×¹ �M�o�ÌÀ �Æ¾º½ÚÄòºê»¡¿ �ÇÀØÇ �¯Èø¿ �¡°É´ÔÇ»À �¸º©¿ÖÁí° �ÖÀÙ´.� �H�2�A�Í¿ �A�(�d�e�h�y�d�r�o�a�s�c�o�b�i�c� �a�c�i�d�)�ç»ÌÀÇÀ �ê»­È-�¯Èø¿ �Ý¹ÀÀºÀ �A� �+� �2�H�+� �+� �2�e�-� �=� �H�2�A� �(�+�0�.�4�V�)�Í¿ �°°ÌÀ �Ë¾Á·®Á �ÖÀÙ´[�5�]�.� �ÌÀéµ �ø¿Ò¼ �ßÁ �¯Èø¿ �¡°É´ÑÇ �ø¿Ò¼éµÇÀ �Ý¹ÊÂ �üÀ§ÀÍ¿ �Æ¾º½ÚÄòºê»ÇÀ �¯Èø¿ �üÀ§À¦¸ �á°ÕÇÑÇ �Ï¿üÀÑÇ �­ÈÐÇÝ¹ÀÀÄ½ú° �×±§¶ÇÀ �¯Èø¿ �üÀ§À¦¸ �T�a�b�l�e�2�¡¿ �ª³¸Å»³ú¾Ù´.� �ûµó¶­¼ �ç¾ÇÀ �¯Èø¿üÀ§À¦¸ �®°Â´ �ø¿Ò¼éµ �ßÁ �P�d�ú° �R�h�ºÀ �Ý±Ó¼ �üÇÂÅÎ· �§ÄüÀ �¡°É´ÒÇ �Í°¸ÀÎ· �ÇÆÜ´ÈµÙ´.�


�


�Ç½èÇ


�æ¹ç»º¼ �ð¸ÇÀóÆ×¾ºÀ �é¹Ý±·Á �ø¿Ò¼Î· �P�d�,� �R�h�,� �R�u�,� �T�R�U�/�õ¶ºÅ·ÁÇÀ �ë´¥Çø¿Ò¼Î· �N�d�,� �Ë¾«Ä®¸ �×¹ �Ë¾«Ä®¸äÅÝ±Ó¼ÇÀ �ë´¥Çø¿Ò¼Î· �C�s�,� �S�r�,� �×±®¸í° �üÀÌÀÝ±Ó¼ÇÀ �ë´¥Çø¿Ò¼Î· �F�e�,� �N�i�,� �Z�r�,� �M�o�ÌÀ �ÔÇ¯ÀÈµ �1�0�º¼Ðºè°Î· �¸±º¼ÏÇ´¿Ù´.� �ð¸ÇÀóÆ×¾ÇÀ �¶Áº¼ºÀ �ñºâÃÂ· �3�0�M�W�/�M�t�,� �2�8�,�0�0�0�M�W�d�/�M�t�ÇÀ �¶ÁÇ°¡¿­¼ �¬¿Ò¼Ã½²Å �æ°ö¼Î· �¬¿á·¦¸ �5�â³£° �Ã³¢°Ã½²Å �ÄÈ,� �P�u�r�e�x�ý¹¸ÀÎ· �çÀ³Ã®¸ÑÇ �ÄÈ �ß¹ý»ÑÇ �óÆ×¾»À �¬¿á· �1�t�o�n�ç´ �5�0�0�l�Î· �¡°¤ÁÏÇí° �O�R�I�G�E�N� �c�o�d�e�Î· �ßÃ¤ÁÑÇ �óÆ×¾»À �»ÅúÁ �ø°¤Á¸ÀÎ· �Z�r�ú° �M�o�»À �¦ÁÅ°ÑÇ �ÄÈÇÀ �ë¿×¾¸ÀÎ· �ÑÇ �Í°ÌÀÙ´[�6�,�7�]�.� �ð¸ÇÀóÆ×¾¡¿ �ç»ë¿Èµ �Ã½à¾ºÀ �M�o�(�(�N�H�4�)�6�M�O�7�O�2�4�·�4�H�2�O�)�»À �¦ÁÜ¿ÏÇí°Â´ �úÁê»°¿ �üÇÂÅ¦¸,� �é¹Ý±·Á �ø¿Ò¼éµºÀ �×¾¼Ã �ó»ÂÅÎ· �Ã½ÇÆÇµÂ´ �Ã½à¾»À �ç»ë¿ÏÇ´¿¸Àç¸,� �Æ¾º½ÚÄòºê»ºÀ �9�9�%�ÇÀ �L�-�a�s�c�o�r�b�i�c� �a�c�i�d�(�H�2�A�,� �v�i�t�a�m�i�n� �C�)�¦¸ �ç»ë¿ÏÇ´¿Ù´.� �Ç½èÇºÀ �ó»Â¿¡¿­¼ �1�5�m�l� �c�e�n�t�r�i�f�u�g�e� �t�u�b�e�¡¿ �ÏÀ¤Á®·ÇÀ �ð¸ÇÀóÆ×¾»À �Ö³í° �ÑÃ®·ÌÀ �1�0�m�l�¡° �ÇµµµÏ· �0�.�4�M�Î· �¦Á¶ÁÑÇ �Æ¾º½ÚÄòºê»»À �ÊÇä¿ÑÇ �ç¾¸¸­Å �·Ã¡°ÑÇ �ÄÈ �v�o�r�t�e�x� �m�i�x�e�r�Î· �1�Ðº£° �³±Ý¹ÏÇ´¿¸Àç¸,� �à¾ �1�Ã½£° �æ¹¡ÄÃ½²Å �ÄÈ � �ø¿É½Ðº®¸â±¦¸ �ç»ë¿ÏÇ©¿ �í°×¾ �Ðº®¸ÏÇ´¿Ù´.�


� �Ðº®¸ �ÄÈ �©¿×¾ �ßÁÇÀ �N�d�,� �F�e�,� �N�i�,� �Z�r�,� �M�o�,� �P�d�,� �R�h�,� �R�u�ºÀ �I�C�P�-�A�E�S�(�I�n�d�u�c�t�i�v�e�l�y� �C�o�u�p�l�e�d� �P�l�a�s�m�a� �A�t�o�m�i�c� �E�m�i�s�s�i�o�n� �S�p�e�c�t�r�o�m�e�t�e�r�;� �M�o�d�e�l� �I�S�A� �J�o�b�i�n�-�Y�v�o�n� �J�Y� �5�0�P�,� �I�S�A� �J�o�b�i�n�-�Y�v�o�n� �J�Y� �3�8� �P�L�U�S�)�»À �ç»ë¿ÏÇ©¿ �ó³µµ �Ðº®¼ÏÇ´¿í° �C�s�ú° �S�r�ºÀ �A�A�(�A�b�s�o�r�p�t�i�o�n� �S�p�e�c�t�r�o�p�h�o�t�o�m�e�t�e�r�;� �m�o�d�e�l� �G�B�C� �9�0�6�A�)�¦¸ �ç»ë¿ÏÇ©¿ �Ðº®¼ÏÇ´¿Ù´.�


�


�á°ú° �×¹ �í°ûÂ


�F�i�g�.�1�ºÀ �P�d� �Ü´¶µ¸ÀÎ· �¸ÁçÀÏÇí° �úÁê»ó³µµ¡° �0�.�5�M�~�5�M�ÎÀ �1�º¼Ðºè° �ð¸ÇÀóÆ×¾¡¿­¼ �Æ¾º½ÚÄòºê»ÇÀ �·Ã¡°®· �¯º­È¡¿ �ûµ¥¸ �P�d�ÇÀ �§ÄüÀÅ°¿µ»À �ª³¸Å½³ �×±²¸ÌÀÙ´.� �Æ¾º½ÚÄòºê»ÇÀ �ó³µµ¡° �õÁ¡°ÔÇ¡¿ �ûµó¶ �ë¿×¾»³ �P�d�ÇÀ �§ÄüÀ²ÀÌÀ �õÁ¡°ÔÇ»À �Ë¾ �ö¼ �ÖÀ¸Àç¸,� �úÁê»ÌÀ �0�.�5�M�~�2�M�î±öÁÇÀ �ë¿×¾¡¿­¼Â´ �Æ¾º½ÚÄòºê»»À �0�.�0�3�M�,� �3�M�ú°4�M�ÎÀ �ë¿×¾¡¿­¼Â´ �Æ¾º½ÚÄòºê»»À �0�.�0�3�5�M�·Ã¡°Ã½×Ä»À �æ°ì¿ �P�d�ÌÀ �1�0�0�%� �§ÄüÀÊµ»À �¸º©¿ÖÁí° �ÖÀÙ´.� �×±¯·ª³ �úÁê»ÌÀ �5�M�ÎÀ �ë¿×¾¡¿­¼Â´ �Æ¾º½ÚÄòºê»»À �0�.�1�6�M� �·Ã¡°ØÇµµ �§ÄüÀ²ÀºÀ �5�%�ÌÀ»³¡¿ �Ó¸°¹¯· �P�d�ÇÀ �§ÄüÀ²ÀºÀ �úÁê» �ó³µµ¡° �õÁ¡°ÔÇ¡¿ �ûµó¶ �¨°Ò¼ÔÇ»À �¸º©¿ÖÁí° �ÖÀÙ´.� �P�d�ÌÀÂ¿ºÀ �Æ¾º½ÚÄòºê»ú° �P�d�+�2� �+� �H�2�A� �(� �P�d� �+� �A� �+� �2�H�+�Í¿ �°°ÌÀ �Ý¹ÀÀÏÇ©¿ �P�d� �Ý±Ó¼ÌÀ �§ÄüÀÏÇí°,� �úÁê» �ó³µµ¡° �õÁ¡°ÔÇ¡¿ �ûµó¶ �P�d�ºÀ �ÌÀÂ¿ �ó»ÂÅÎ· �¸ÁçÀÔÇ»À �Ë¾ �ö¼ �ÖÀÙ´.�


�F�i�g�.�2�Â´ �é¹Ý±·Á �ø¿Ò¼éµÎ· �¸±º¼Èµ �3�º¼Ðºè° �ë¿×¾¡¿­¼ �Æ¾º½ÚÄòºê»ÇÀ �·Ã¡°®· �¯º­È¡¿ �ûµ¥¸ �P�d�ÇÀ �§ÄüÀ �Å°¿µ»À �úÁê» �ó³µµ �0�.�5�M�¡¿­¼ �4�.�0�M�¡¿ �ë´ØÇ �ª³¸Å½³ �×±²¸¸ÀÎ·,� �úÁê» �ó³µµ �0�.�5�M�¡¿­¼ �2�.�0�M�ÎÀ �ë¿×¾¡¿­¼Â´ �Æ¾º½ÚÄòºê»»À �0�.�0�3�M�,� �3�.�0�ú° �4�.�0�M�ÎÀ �ë¿×¾¡¿­¼Â´ �0�.�0�4�M�¡¿­¼ �P�d�ºÀ �9�9�.�9�%� �ÌÀó» �§ÄüÀÇµú¾Ù´.� �3�º¼Ðºè°¡¿­¼ÇÀ �P�d�ÇÀ �§ÄüÀ �Å°¿µºÀ �1�º¼Ðºè° �ë¿×¾ú° �¯Àç»ÑÇ �æ°âÇ»À �ª³¸Å»³í° �ÖÀ¸Àª³,� �úÁê» �ó³µµ¡° �ô³ºÀ �ë¿×¾ÇÀ �æ°ì¿P�d�»À �§ÄüÀ �Ã½°Åâ± �§ÀØÇ­¼Â´ �Æ¾º½ÚÄòºê»ÌÀ �»Áõ´ �ÊÇä¿ÑÇ �Í°¸ÀÎ· �ª³¸Åµ³Ù´.� �ÌÀÂ´ �T�a�b�l�e�2�¡¿ �ª³¸Å½³ �Ù¹Í¿ �°°ÌÀ �R�h�+�3�ú° �R�u�+�4� �ÌÀÂ¿ÌÀ �¢°¢° �R�h�(�s�)�Í¿ �R�u�+�3�ÌÀÂ¿¸ÀÎ· �¯Èø¿ÇµÂ´¥µ �â±©¿ÏÇ©¿ �Æ¾º½ÚÄòºê»ÌÀ �»Á �õ´ �ÊÇä¿ßÇø´ �Í°¸ÀÎ· �ßÃ¤ÁÈµÙ´.� �F�i�g�.�3�ºÀ �úÁê» �ó³µµ �2�.�0�M�¡¿­¼ÇÀ �P�d�,� �R�h�,� �R�u�ÇÀ �§ÄüÀ²À»À �ª³¸Å½³ �×±²¸¸ÀÎ· �R�u�ºÀ �üÀôÇ �§ÄüÀÇµöÁ �Ê¾Ò¾¸Àª³ �R�h�ºÀ �Æ¾º½ÚÄòºê»ÇÀ �ó³µµ¡¿ �«Å �µ¿âÇ �ø¾ÌÀ �à¾ �6�%� �ÌÀÏÇ �§ÄüÀÇµú¾Ù´.� �ÌÀÂ´ �R�u�ÇÀ �æ°ì¿ �R�u�+�3�Î· �¯Èø¿Çµî¾ �§ÄüÀÌÀ �È¾Èµ �Í°¸ÀÎ· �ÇÆÜ´Çµç¸,� �R�h�ºÀ �P�d�¸ºÙ´Â´ �¯Èø¿üÀ§À¡° �ÛÀí° �ç¾Ð·è°ö¼ �øÃé¸¡¿­¼ �õ´ �¹¸ºÀ �ç¾ÇÀ �Æ¾º½ÚÄòºê»ÌÀ �ÊÇä¿ÏÇ©¿ �Ì¹®· �§ÄüÀÈµ �Í°¸ÀÎ· �ßÃ¤ÁÈµÙ´.�


�F�i�g�.�4�Â´ �Ù´º¼Ðºè°(�P�d�-�R�h�-�R�u�-�Z�r�-�M�o�-�F�e�-�N�d�-�C�s�-�S�r�-�N�i�)� �ë¿×¾¡¿­¼ �Æ¾º½ÚÄòºê»ÇÀ �·Ã¡°®· �¯º­È¡¿ �ûµ¥¸ �P�d�ÇÀ �§ÄüÀ �Å°¿µ»À �©¿¯· �¡°öÁ �úÁê» �ó³µµ¡¿ �ûµó¶ �ª³¸Å½³ �×±²¸ÌÀÙ´.� �úÁê» �ó³µµ �3�.�0�ú° �4�.�0�M�¡¿­¼Â´ �Æ¾º½ÚÄòºê»ÌÀ �0�.�0�8�M� �·Ã¡°Çµú¾»À �æ°ì¿ �P�d�ºÀ �à¾ �8�7�%�,� �5�9�%� �§ÄüÀÇµú¾¸Àç¸,� �0�.�5�M�¡¿­¼ �2�.�0�M�¡¿­¼Â´ �Æ¾º½ÚÄòºê»»À �0�.�0�6�M� �·Ã¡°ÏÇ´¿»À �æ°ì¿ �9�9�.�5�%� �ÌÀó» �§ÄüÀÇµú¾Ù´.� �ÌÀ �Ç¶ÑÇ �1�º¼Ðºè° �×¹ �3�º¼Ðºè°¡¿­¼ÇÀ �§ÄüÀ �Å°¿µú° �¯Àç»ÑÇ �ç¾ó»»À �¸º©¿ÖÁí° �ÖÀ¸Àª³ �P�d�»À �§ÄüÀÃ½°Åâ± �§ÀØÇ­¼Â´ �õ´ �¹¸ºÀ �ç¾ÇÀ �Æ¾º½ÚÄòºê»ÌÀ �ÊÇä¿ÑÇ �Í°¸ÀÎ· �ª³¸Åµ³Ù´.� �F�i�g�.�5�Â´ �úÁê» �ó³µµ �2�.�0�M�¡¿­¼ÇÀ �ë¿×¾ �»³ �¢° �ø¿Ò¼éµÇÀ �§ÄüÀ²À»À �ª³¸Å½³ �×±²¸ÌÀÙ´.� �M�o�îµú° �°°ºÀ �ø¿Ò¼Â´ �úÁê» �ó³µµª³ �Æ¾º½ÚÄòºê»ÇÀ �·Ã¡°®·¡¿ �ü°è°ø¾ÌÀ �à¾ �2�%� �»³¡¿­¼ �§ÄüÀÇµÂ´ �æ°ì¿µµ �ÖÀ¸Àª³ �§ÄüÀ²ÀÌÀ �æ°âÇº¼»À �ì¶öÁ �ø¸ÏÇí° �ÖÀí° �â±¸Å �Ù´¥¸ �ø¿Ò¼µµ �¶¸ùÂ¡°öÁ �ç¾ó»»À �ª³¸Å»³í° �ÖÀî¾ �Ðº®¼ó»ÇÀ �À¿÷ÂÎ· �ý»¢°ÈµÙ´.� �ûµó¶­¼ �P�d�»À �¦ÁÜ¿ÑÇ �ð¸çµ �ø¿Ò¼éµºÀ �§ÄüÀÌÀ �È¾Èµ �Í°¸ÀÎ· �ª³¸Åµ³Ù´.� �×±¯·ª³ �R�h�ÇÀ �æ°ì¿Â´ �3�º¼Ðºè°¡¿­¼Â´ �Ì¹®· �§ÄüÀÈµ �Ý¹é¸ �Ù´º¼Ðºè°¡¿­¼Â´ �§ÄüÀÌÀ �üÀôÇ �È¾Èµ �Í°¸ÀÎ· �ª³¸Åµ³Ù´.� �ÌÀÂ´ �P�d�ÇÀ �§ÄüÀ �Å°¿µ¡¿­¼µµ �Ë¾ �ö¼ �ÖÀíµÌÀ �Ù´º¼Ðºè° �ë¿×¾ �»³¡¿Â´ �F�e� �ú° �M�o�°°ÌÀ �¯Èø¿ �¡°É´ÑÇ �ø¿Ò¼¡° �õ´ �·Ã¡°ÇµÂ´ �îµ �ÌÀéµ �ø¿Ò¼¦¸ �§ÄüÀÃ½°ÅÂ´ �¥µÂ´ �ú°®·ÇÀ �Æ¾º½ÚÄòºê»ÌÀ �ÊÇä¿ÑÇ �Í°¸ÀÎ· �ç»á·ÈµÙ´.� �º±Ðº®¸ �ø°¤Á �ßÁ¡¿­¼ �Ù´ç·Â´ �ð¸ÇÀ �í°ØÁ§À �æ¹ç»º¼ �óÆ×¾ÇÀ �úÁê» �ó³µµÂ´ �2�M�ÌÀÏÇÌÀÇ¹Î· �0�.�0�6�M�ÇÀ �Æ¾º½ÚÄòºê»»À �ç»ë¿ÏÇ©¿ �P�d�»À �Ü´¶µ¸ÀÎ· �Ðº®¸ÒÇ �ö¼ �ÖÀÙ´.�
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