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1 üÞÜä ¢�ÆêýÀÞ½õ�ì� Â�õ�ý¢�Àã � .üÞ Üä ́ ìÂ¨ �ä�Þ¹õ ×þ ¢¤� õ ¤¢ Ý þ¤�¢ ýÂ ±¡ � õ� ð ý ù¤�Þª ßþ� ¤¢¢øÀ� ��îÂ� ù�ðÇ÷�¢ À�� ¤¢ ,ö�ªö �¢�µ¨� ù�¤Ýû �� �f �Þµ�� ý¢¤��õ ¤¢ ,�Âµî¢ ý ��Ç÷�¢ý � û� ó� Ö õ � � ý¢� þ¥ ý ü ÷� ª� �Ý û ��� Ö õ ß þ� .À ÷�� µ ª�Á ð arXiv ý ø¤ �¤ � ó� Ö õ 70¢�ã �� À�� Âû ´Æ�÷ ýÀþÀ� � �� üÞÜä ý üþ��¨¤ ßþ� .�µª�¢ ÂÚþ¢ ý �û�È��×þ��êÂ �è ø ü��ì ý �ûý¥�¨ù¢�¢ �� ¯��Âõ üÞÜäý �û°ÜÖ� ¥� üÈ¿� .´¨� Â�â�¨ø ©�üÞa îÂ �è ý �û¤�µê¤ �÷�ðßþ� .´¨� ¢�¡ � �÷ �� ö�ÂÚþ¢ ý �û¤�î ý ���¤� �� ¯��Âõ üÈ¿� ø üãì�ø�û°ÜÖ� á�÷ ßþ� ö ¢�� �÷�À�õ©�û ¤¢ �ø�Ô� .Àû¢  ¤ ´¨� ßØÞõ ��÷¢ ý �Þû ¤¢ ý��êÂ�.´¨�ûý¤�¹�û�÷ ßþ� �� ¢¤�¡Â� á �÷ øø ×ª �� ÷ ñ�¨¤� � .Ý � ÷� � Â �¡� ý �ûñ�¨ é øÂãõ ý �û°ÜÖ � ¥� ñ� · õ À�� Àþ¤�ÁÚ �ßþ� .Àª �ÂÎõ ©�üÈûøÄ� Ý �� ø a)í�¨-øø Ù÷��û Âµî¢ ý �û�ä¢� ¢ ¤�õ ¤¢ üþ�ûÀþ¢Â�ß ��� ¥� �þ�� ñ �Ü¨ À �ó�� �� Õê�õ �î À÷¢�� ùÀª üäÀõ b)Å�þ�¨ ¤¢ [1] ý��ó�Öõ ¤¢ ùÀäÂþÀÖ� ¢¤�õ ,Àªüõ ��Æ½õ ùÀÞä ́ ê¤Ç�� ×þ ö�õ¥ ö� ¤¢ �î ¤�î ßþ� .À÷�ùÀª ö�Æ÷�ý ü¨¤Â� ¤�õ�b õ �¤ ý��µ�Þî ñ�ÿ¨ ù�ðÇ÷�¢ üþ�ûÀþ¢Â� ø ×ª ¥�Â �� ¥� Å� .´êÂð ¤�ÂìÛã� �¤ ÂÚþ¢ Õ �Ö½�×þ ̧ þ�µ÷ ÇÞ�� ø Ù÷��û Âµî¢ ¢Âî ��ä� �µ�Þî ßþ� .¢Âî á�®�õø ø� ý � ó� Ö õ ø¢ Å�þ�¨ ý �Ü¹õ .À ÷�ù¢� � ö�ÂÚ þ¢ ö ¢�¢°þÂ ê ñ � ± ÷¢ � � �fÀÞä ø À ÷�ù¢Âî.[2] ¢Âî éÁ� ¢�¡ � ��Öõ ́ Æ�ó ¥� �¤ �Ü¹õ ßþ� ¤¢ Ç÷�¤�îÝû¤� µ ê¤ � � Ý ú µ õ ü ÷� Þ ó� ý � È � �× þ� � ê × þ c)ßªe × þ¤À � û ö� þ 2002 ñ � ¨ ¤¢¤¢ 1997 ñ �¨ ¤¢ d)�÷�µÆ�î ù�ðÇ÷�¢ ¥� üÜ�Ê½µó�å¤�ê ¥� Å� ø� .[3]Àª üÞÜä ́ ¨¤¢�÷ø ,f)×��dÂ�ø-Ù÷�Üî-���e ý ù�þ�� 2001 ñ �¨ ¤¢ .¢Âî ¤�î �� áøÂª e)Û� ù�ðÇþ�õ¥�ß Þ¹÷� ¥� �¤ ö��� ý �µÆ�Â� Â ðÇûøÄ� ý ù�þ�� 2002 ñ �¨ ¤¢ ø ,g) Ùþ�È÷øÂ� ý ù�þ����� �ó�Öõ ×þ ¥ø¤ 8 Âû Í¨�µõ ¤�Ï �� 2001 ñ �¨ ¤¢ ßªe .¢Âî ´ê�þ¤¢ ¢��õ ý üÈûøÄ�
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2 üÞÜä ¢ �Æêý¤�µÆþ�÷�Â� �î ¢�� ù¢Âî �ä¢� Àª ��� h)Â»�÷ ¤¢ �î ý��ó�Öõ ¤¢ ñ�¨ ß�Þû ¤¢ ø� .¢Âîø¢ ý �Â� ¤�¢�Þ÷ ×þ ý ���¤� ø �ûù¢�¢ ¥� üÌã� ý ��� ́ ìa¢ .´¨� �µ¡�¨ üó�ØÜõ ¢ �ã�� ¤¢�� ý��µ�Þî Û� ù�ðÇþ�õ¥� .Àª üþ�ûÀþ¢Â� ø ×ª ¶ ä�� ÓÜµ½õ ý �õ¢ ø¢ ¤¢ Çþ�õ¥��µ�Þî ßþ� .¢Âî á�®�õ ý ü¨¤Â� ¤�õ�bõ �¤ j)¢¤�Ô�µ¨� ù�ðÇ÷�¢ ¥� i) üÜÆ�� ��Øó�õ ́ ¨�þ¤ý �ä�Þ¹õ ßªe ”.´¨� ù¢�� ��µä�ü� üÞÜä ý �ûù¢�¢ § ÀÖ� �� �ø Â�ü� ø� ” �î ´ê�þ¤¢¥� üÈ¿� üµ� �þ) ù¢�¢ Ý ¡ ×þ ý¢¤��õ ¤¢ ß���Ýû ;´¨� ù¢Âî �ä �¤ Ó Üµ¿õ ý �ûù¢�¢üÔÜµ¿õ ¢ ��õ ø �ûù�ð´¨¢ ñ �õ ù¢�� ¤�Âì �î ù¢Â� ¤�î �� ÛØª ßþÀ�� ¤¢ �¤ (ù¢�¢ Ý ¡ ×þü�Â¹� ý �ûùÀû�Èõ § �¨� Â � Çþ�û� ó� Ö õ �î ¢Âîüõ �ä¢� ßªe ßþ� Ýè¤üÜä .À�ª� �
l) ßÆ��ø ü� §�õ�� ý üÈûøÄ� �îÂõ ø ,k) ´Ôó¢ ý üµã�¬ ù�ðÇ÷�¢ ¤¢ À�� Âû .À÷�ù¢��¥� ßªe �µ�Þî © ¤��ð ¥� Å� .Àõ� ´¨¢ �� �ø�Ôµõ ü¹þ�µ÷ üóø Àª ¤�ÂØ� ø� ý �ûÇþ�õ¥�
” ÂÏ�¡ �� �¤ ßªe ý �Âµî¢ í ¤Àõ ¢Âî ©�� �÷�µÆ�î ù�ðÇ÷�¢ ø Àª ��Â¡� Û� ù�ðÇþ�õ¥�ø [5] �ó�Öõ 7 Â»�÷ ,[4]�ó�Öõ 8 Å�þ�¨ ý �Ü¹õ .¢Â�Ú� Å� ø� ¥� ”�÷�À�õ´ê�Âª�÷ ́ îÂ�éÁ� ¢�¡ � ��Öõ ́ Æ�ó ¥� �¤ [6] Ç÷�¤�îÝû ø ø� ý �ó�Öõ 6 m)¥�þ¤�þ¤ ñ�Øþ��ê ý��Ü¹õ.À÷¢ÂîÂ ±µãõ � �¹õ ý ùÀÞä .¢¤�¢ �ó�¨ À¬ À�� ýÂÞä �Ü¹õ ¤�Èµ÷� ø üÞÜä ý �ó�Öõ � ��¢�þ �û¤�Èî ßþ� ¤¢ �û�È��Ç÷�¢ .À÷�ªüõ ��� �ØþÂõ� ø üþ��ø ¤� ý �û¤�Èî ¤¢ üÞÜä�û¤��ãõ ßþ� �î ü�¤�¬ ¤¢ .Àª�� Ýî�� üÞÜä ¤�î Â� Àþ�� ý��êÂ� üì�¡� �î À÷��µêÂðù¤£ Â þ¥ Â�Â±µãõ � �¹õ �î ´ª�¢ ���� Àþ�� �µ±ó� .´Æ�÷ ¤�î ¤¢ üµÆþ��¤¢ø¤ ¢�È÷ ´þ�ä¤ý �û�Ü¹õ ý �û�Ê¿Èõ ¥� üØþ .À÷�ªüõ ñ�±÷¢ �û�È��Ç÷�¢ Í ¨�� ��Àõ ø À÷¤�¢ ¤�Âì ß��Âû À�µÆ�÷ ���� ¢¤�õ �î ��÷Ýðe � �¹õ ¤¢ ´¨� ßØÞõ .´¨� ��Àõe ý ü¨¤�ø ß�Þû Â±µãõ.¢�ª ��� ý���¯� �Â õ �î ¢¤� õ ×þ .� µª�¢ ¢��ø Â �ü þ�À µ �� À �� Âû üþ�û°ÜÖ � � � ÷ � õ ¤�Èî ¤¢¥� üØþ ¤¢ üÜã� ý �Â µ î¢ í ¤Àõ � � �î ´¨� ý¢Âê � � ¯� �Âõ ,´¨� Â �¤ø¢ ý �ûñ�¨ � �ö ��¥ �� ü��µî Ç��Ô�ó�b � ¥� üØþ ö ���ä �� ø� .Àª ��À¿µ¨� ¤�Èî ý üÞÜä ý �ûö�õ¥�¨
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3 üÞÜä ¢ �Æêý ��Ç÷�¢ ×þ .¢�¢üõ � ��¤� � � ÷ �¤ ¢� � ùÀª ��� ýÂ± µ ã õ Â ª� ÷ Í ¨� � � î üÆ� ÜÚ ÷�� �÷ ¢�¢üõ á��¤� ©¢�¡ �� Óó�b õ �î üþ�û�� ¤¢ .¢Âî ��µî ö À÷��¡ �� áøÂª À�õ�ì�ä� �÷ ø üÜ¬� � �µî ©�� üÞî ¥� Å� ��Ç÷�¢ ö� .¢�� ùÀõ� ��µî ý �úµ÷� ¤¢ ýÂÚþ¢ ¢Âê�� ¯��Âõ �î üþ�Àµ�� ý �½Ô¬ À��Ëþ�ã� �� �¤ ��µî ü��ì Âµî¢ .¢Âî �À�� �¤ üãì�ø Óó�bõ�À¬ øÂ¨ü� �Ï��Âõ ý üÞÜä ö �õ¥�¨ .¢�� ù¢Âî üê�½¬ �f¢À¹õ ,´¨� ��µî ý �õ�÷§��ª.´¨��¡ �¤ ¢Âê ßþ� ¤Áäø¢ �î �Â±¡�� ÓÜµ¿õ ý üÞÜä � îÂõ ø¢ ¤¢ ¢¤�õ ø¢ ¥� Ûì�À� Â�¡� ý �ûñ�¨ ¤¢ ßõ¢�Âê� ßþ� ¥� üØþ �f ·õ .À�µª�¢ Ǒ�Ö�¤� ÀÊì ü��ì üþ�û�ó�Öõ ý ���¤� �� üû�ðÇ÷�¢ ¤�îÝûÂ ��ç� �� ø ¢�� �µª�¢Â� �¤ Û±ì ñ �¨ À�� �� ¯��Âõ Â±µãõ ý��Ü¹õ ¤¢ ùÀª��� üþ�û�ó�Öõ¢�¡ ý üÈûøÄ� ¤�î ñ �Ê½õ ö ���ä �� �¤ �¹�µ÷ ,ö�Ôó�b õ � �÷ Â ��ç� ø �û�ó�Öõ ö ���ä ý üþ��.À÷Àª Û� �À¬ ø Â¨ ü� ��÷ ¢¤��õ ßþ� .¢�� ù¢�¢ ���¤�ùÀª �ê�®� ISI � �¹õ �ä�Þ¹õ �� Â�¡� ý �ûñ�¨ ¤¢ �î ¤�Èî � �¹õ ¥� üØþ ¤¢ù¢�� üÞÜä ́ ìÂ¨ á �÷ ¥� �ó�Öõ ßþ� Àª ��Üãõ üû���î � Àõ ¥� Å� �î Àª ��� ý��ó�Öõö ¢Âî �ä �� �¤ ¢�� ùÀª ��� ýÂÚþ¢ ý �� ¤¢ �f ±ì �î ý��ó�Öõ üþ�Âµî¢ ý �¹È÷�¢ .´¨�¥� üØþ ö ���ä �� ��÷ ø� � �÷ �î ��Ç÷�¢ ßþ� ¢�µ¨� .´¨� ù¢Âî ��� �Ü¹õ ßþ� ¤¢ ö�Ôó�b õ � �÷���� �� �¤�¬ Âû ¤¢ .ù¢Âî üä�Ï�ü� ¤�úÒ� °ÜÎõ ßþ� ¥� ùÀõ� �ó�Öõ ý �Àµ�� ¤¢ ö�Ôó�b õ¥� ý��� Àª�� ´¨¤¢ °ÜÎõ ßþ� Âð� üµ� ùÀõ� �ó�Öõ ý �Àµ�� ¤¢ ¢�µ¨� ßþ� � �÷ �îßþ� ��.¢�ªüÞ÷ Ýî ø� ́ �ó�ÿÆõÀ ª¤ ��Ç÷�¢ ¢ �Àã� ß µê¤ ��� ø üÜ�ÞØ� � ��Ê½� ý �ûù¤ø¢ À ª¤ �� Â�¡� ý �ûñ�¨ ¤¢� �ä�Ï� �� ü¨¤´¨¢ ø ý��ó��Ø� ́ ê¤Ç�� .ùÀõ� ¢��ø �� �ó�Öõ À �ó�� ¤¢ ýÂ�ðÝÈ�¤��� Û ã� �� Ýî ý ��þ�û �� ö���üõ �î À�î ¢�¹þ� �¤ �¨�¨ø ßþ� ü÷�Æî ¤¢ ´¨� ßØÞõ ù�±÷��� .´¨� �±ó ø¢ Â�ÈÞª×þ ßþ� �î ´ª�¢ ���� ��÷ �µØ÷ ßþ� �� Àþ�� �õ� .¢¥ ´¨¢ üÈûøÄ�À�� Âû .¢Âî ü��þ¢¤ ��÷ �¤ °ÜÖ� ¢�ªüõ üµ��¤ �� ��ä�Ï� �� âþÂ¨ ý ü¨¤´¨¢ ÂÏ�¡üì�¡� �Àõ À�Ü� ¤¢ ÀþÀ� ý ��÷¢ À�ª�±÷ À��ý�� üì�¡� ý �û¤��ãõ �� ý¢�Âê� ´¨� ßØÞõ
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4 üÞÜä ¢ �Æê.¢Âî Àû��¡ Û�Þ½� ö�ÚÞû Â� �¤ ý��êÂ�¥� ýÂÚþ¢ ý ùÂú� ´þÂþÀõ Ǒ�¨ .Ý�µ¡�¢Â³÷ üÞÜä ¢ �Æê Â �ö�ú�� ý �û�±�� �� ��ßþ� ¤¢¢¤�À÷ �¤ ýÂõ� ý ýÀÊ� ý �Â� �¥� ý üÞÜä ́ ���¬ �î üÆî üµìø .´¨� üÞÜä ¢ �Æê.´¨� �µª�Áð �� Â þ¥ �¤ üÞÜä ë �¡� ¢�ªüõ Âõ� ö� ý ýÀÊµõ�û´ª�¢¢�þ ø �ûâ�Âõ 1
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