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ìý†ðãýò ¤~…Úê 03 …ð~…²û|âý±ÿ â³…°½ º~û|…¶•. ÷Œ†– ¶†ü»þ ðíõðú|ø†

ìÇ†‹Ü °ô½ …¶}†ð~…°¬ )E(3991 21X-501-OSI]62[||ô ÷Œ†– º·}»õüþ

ðíõðú|ø†  ìÇ†‹Ü °ô½ …¶}†ð~…°¬ )E( 2991 10c-501 OSIìÏýò º~ ||]72[.||

ð}†ü� ô ‹¥™

ìÛ†ü·ú º±…üÈ �õº¼|¬øþ ðíõðú|ø† ‹† �éþ„ðýéýò ô �éþ|�ý±ôë

…÷± ð·Œ• ìõèþ …Þ·ý~…ó ‹ú ìõðõì±

¬° ºßê 1 …÷± ð·Œ• ìõèþ ìõðõì± „ðýéýò ‹ú …Þ·ý~…ó )„ìõðýî �±¶õè×†–(

ρ ρ

293

ìÛ†ü·ú °¶†ðñ~âþ …èß}±üßþ …èý†Ù �õº¼ ¬…¬û º~û ‹† �éþ „ðýéýò ô �éþ �ý±ôë ìù~ÿ ðõ°ÿ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 5€ „®° -¬ÿ 4831 

ºßê 1 ìÛ†ôì• ì©¿õÁ ›±ìþ ð©ù†ÿ �ñŒú|…ÿ �õº¼ ¬…¬û º~û ‹†

�éþ|„ðýéýò )ð·Œ• ô²ðþ …èý†Ù ‹ú „ðýéýò ‹±…‹± 1:1( ô �éþ �ý±ôë )ð·Œ•

ô²ðþ …èý†Ù ‹ú �ý±ôë ‹±…‹± 1:5/0( ¬° ð·Œ}ù†ÿ ì©}éØ ìõèþ ìõðõì± ‹ú

…Þ·ý~…ó )¤~ô¬ ìý†ðãýò ‹† ̈Ç†ÿ 59 ¬°¾~ ì¥†¶Œú º~û …¶•(. 
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ô ìõðõì± �ý±ôë ‹ú …Þ·ý~…ó )„øò )|III(Þé±ü~( °ôÿ ìÛ†ôì• ì©¿õÁ

›±ìþ ð©ù†ÿ �ñŒú|…ÿ �õº¼|¬øþ º~û ‹† …üò ìõ…¬ ð»†ó ¬…¬û º~û …¶•.

ºßê 1 ð»†ó ìþ|¬ø~ Þú ìÛ†ôì• …èß}±üßþ …èý†Ù �õº¼|¬øþ º~û ‹† ø±

¬ô �éýí± ‹ú ð·Œ• ìõèþ …Þ·ý~…ó ì¿±Öþ ‹ú ìõðõì± ‹·}ãþ ¬…°¬. ‹†

…ð}©†Ž ð·Œ• ìñ†¶Œþ …² ÒéË• …Þ·ý~…ó ¬° øñã†ï �õº¼|¬øþ ìþ|{õ…ó

‹ú Þí}±üò ìÛ†ôì• …èß}±üßþ ¬¶• ü†Ö•. ð}†ü� …üò ‹±°¶þ ð»†ó

ìþ|¬ø~ ¬° ì¥~ô¬û ìõ°¬ ìÇ†èÏú ¬° ð·Œ• ìõèþ ‹±…‹± 1:1 …² …Þ·ý~…ó ‹ú

„ðýéýò€ …èý†Ù �õº¼|¬…¬û º~û ‹† �éþ|„ðýéýò Þí}±üò ìÛ†ôì• …èß}±üßþ °…

¬…°ð~ ô ¬° ð·Œ}ù†ÿ ìõèþ Þí}± ô ‹ý»}± …² …üò ìÛ~…° ìÛ†ôì• …èß}±üßþ

…èý†Ù �õº¼ ¬…¬û º~û …Ö³…ü¼ ìþ|ü†‹~. â±üãõ°ÿ ô {³ô |]82[ ð»†ó

¬…¬û|…ð~ Þú ‹† {õ›ú ‹ú ¶†² ô Þ†° �éýí± º~ó �éþ|„ðýéýò€ ‹±…ÿ {Œ~üê ø±

ìõèßõë „ðýéýò ‹ú �éþ„ðýéýò ¬° ¤†è• „ì±…è~üò ðý†² ‹ú 52/1 ìõèßõë

„ìõðýî �±¶õè×†– )…Þ·ý~…ó( …¶•. ¬° ÒéË}ù†ÿ Þí}± …Þ·ý~…ó …Ö³ôó ‹±

…üò Þú ‹†²¬û �éýí± º~ó Þ†ø¼ ìþ|ü†‹~€ �éþ|„ðýéýò {ùýú º~û ¬° ¤†è•

èõÞõ „ì±…è~üò )…¤ý† º~û( …¶• ô ¬° ÒéË}ù†ÿ ²ü†¬ …Þ·ý~…ó€ �éþ|„ðýéýò

{ùýú º~û ¬° ¤†è• �±ðýã±|„ðýéýò )…Þ·ý~ º~û( …¶•. …² „ðœ† Þú

�éþ|„ðýéýò {ñù† ¬° ¤†è• „ì±…è~üò °¶†ð†ÿ …èß}±üßþ …¶•€ ‹ñ†‹±…üò

…Ö³…ü¼ ìÛ†ôì• …èß}±üßþ …èý†Ù �õº¼ ¬…¬û º~û ‹† �éþ„ðýéýò ¬°

ÒéË}ù†ÿ Þî ô ²ü†¬ …Þ·ý~…ó ¬ô° …² …ð}Ë†°  ðý·•.|

ð}†ü� ìÇ†èÏú ð·Œ• ìõèþ …Þ·ý~…ó ‹ú �ý±ôë ¬° �õº¼|¬øþ ð©ù†ÿ

�ñŒú|…ÿ ‹† �éþ|�ý±ôë ¬° ºßê 1 ð»†ó ¬…¬û º~û …¶•. …üò ºßê ð»†ó

ìþ|¬ø~ Þú ¬° ì¥~ô¬û ìõ°¬ ìÇ†èÏú ‹† …Ö³…ü¼ ÒéË• …Þ·ý~…ó ìÛ†ôì•

…èß}±üßþ ð©ù†ÿ �õº¼ ¬…¬û º~û Þ†ø¼ ìþ|ü†‹~ ‹ú|Æõ°ÿ Þú ¬° ð·Œ•

ìõèþ ‹±…‹± 2:1 …Þ·ý~…ó ‹ú �ý±ôë )2 ìõë …Þ·ý~…ó ‹ú …²…ÿ 1 ìõë �ý±ôë(

Þí}±üò ìÛ†ôì• …èß}±üßþ ‹~¶• ìþ|„ü~. „°ì̧ ]6[ ð»†ó ¬…¬û …¶• Þú

‹±…ÿ {Œ~üê ø± ìõë �ý±ôë ‹ú �éþ �ý±ôë ðý†² ‹ú lom52/2  „øò|)III( Þé±ü~

…¶• Þú ‹† ð}†ü� ‹~¶• „ì~û ¬° …üò ‹±°¶þ ìÇ†‹Û• ¬…°¬.

…÷± ð·Œ• ô²ðþ ìõðõì± ‹ú …èý†Ù |

…÷± ð·Œ• ô²ðþ ìõðõì± �ý±ôë ô „ðýéýò ‹ú …èý†Ù °ôÿ ìÛ†ôì• …èß}±üßþ

ì©¿õÁ ›±ìþ …èý†Ù �ñŒú|…ÿ �õº¼|¬…¬û º~û ‹† …üò ¬ô ì†¬û ¬° ºßê

2 ð»†ó ¬…¬û º~û …¶•. ð}†ü�  ð»†ó ìþ|¬ø~ ‹† …Ö³…ü¼ ìÛ~…° �ý±ôë ü†

„ðýéýò ð·Œ• ‹ú ô²ó …èý†Ù ìÛ†ôì• ì©¿õÁ ›±ìþ ð©ù†ÿ �õº¼

¬…¬û º~û Þ†ø¼ ìþ|ü†‹~€ …ì† Þ†ø¼ ìÛ†ôì• …èß}±üßþ ‹† …Ö³…ü¼ ìÛ~…°

ìõðõì± ¬° ì¥ýÈ �éýí± º~ó °ôð~ Þ†ø»þ ¬…°¬€ ‹ú|Æõ°ÿ Þú ¬° ìõ°¬

�õº¼|¬øþ ‹† �éþ|„ðýéýò  ìÛ†ôì• …èß}±üßþ {† ð·Œ• ô²ðþ ‹±…‹± 1:||1  …²

„ðýéýò ô …èý†Ù Þ†ø¼ º~ü~ ìþ|ü†‹~ ô Þ†ø¼ ìÛ†ôì• …èß}±üßþ ¬°

ð·Œ}ù†ÿ ‹ý»}± ð†Ÿý³ …¶•. ¬° �õº¼|¬øþ ð©ù†ÿ �ñŒú|…ÿ ‹† �éþ|�ý±ôë

ìÛ†ôì• …èß}±üßþ {† ð·Œ• ô²ðþ ‹±…‹±5 :|1/0 Þ†ø¼ º~ü~ ð»†ó ìþ|¬ø~

ô ‹† …Ö³…ü¼ ìÛ~…° �ý±ôë ¬° ì¥ýÈ ô…Þñ¼ ìÛ†ôì• …èß}±üßþ ‹ú ìÛ~…°

Þíþ Þ†ø¼ ìþ|ü†‹~€  ‹ñ†‹±…üò ‹ù}±üò ð·Œ• ô²ðþ ‹±…‹± 1:1 …² ìõðõì± ô

…èý†Ù ‹±…ÿ �õº¼|¬øþ …èý†Ù �ñŒú|…ÿ ‹† „ðýéýò |ô ‹±…ÿ �õº¼|¬øþ ‹†

�ý±ôë ‹±…‹± 1 :|5/0 )g 5||/0 �ý±ôë ‹ú …²…ÿ g 1 …èý†Ù( …¶•. ‹ñ†‹±…üò ì»†ø~û

ìþ|ºõ¬ Þú �õº¼|¬øþ ‹† �éþ|�ý±ôë ìõö÷±{± …² �õº¼|¬øþ ‹† �éþ|„ðýéýò

…¶• ô ‹† ìÛ~…° Þí}±ÿ …² �ý±ôë ìþ|{õ…ó ‹ú ìÛ†ôì• …èß}±üßþ ìñ†¶Œþ

¬¶• ü†Ö•.

�õº¼ ¬øþ …èý†Ù ì©}éØ ‹† �éþ|„ðýéýò ô �éþ|�ý±ôë

ìÛ†ôì• …èß}±üßþ …èý†Ù ì}~…ôë ð·†›þ �̧ …²�õº¼|¬øþ ‹† �éþ|„ðýéýò

ô �éþ|�ý±ôë ¬° ›~ôë 1 ‹† üß~üã± ìÛ†ü·ú º~û …¶•. ìÛ†ôì• …èß}±üßþ

…èý†Ù ð·†›þ ¬° ¤†è• ìÏíõèþ ‹~ôó ìõ…¬ …Â†Öþ ¬° ì¥~ô¬û 6/701 {†

2mc/gΩ4101 Ú±…° ¬…°¬ ]52[. |ð}†ü� ›~ôë 1 ð»†ó ìþ|¬ø~ ¬° …÷± �õº¼|¬øþ

…üò …èý†Ù ‹† �éþ|„ðýéýò ô �éþ|�ý±ôë ìÛ†ôì• …èß}±üßþ …èý†Ù ‹ú|Æõ° Ú†‹ê

ìç¤Ëú|…ÿ Þ†ø¼ ìþ|ü†‹~€ …ì† Þ†ø¼ ìÛ†ôì• …èß}±üßþ …èý†Ù

�õº¼|¬…¬û º~û ‹† �éþ|�ý±ôë ‹ý»}± …² Þ†ø¼ ìÛ†ôì• …èß}±üßþ …èý†Ù

�õº¼ ¬…¬û º~û ‹† �éþ|„ðýéýò …¶•€ ‹ú|Æõ°ÿ Þú ¬° …÷±   �õº¼|¬øþ

…èý†Ù ì©}éØ ‹† �éþ|�ý±ôë ìÛ†ôì• …èß}±üßþ ‹ú 21/0 {† 2mc/gΩ 4/2

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 5€ „®° -¬ÿ 4831 294

ìÛ†ü·ú °¶†ðñ~âþ …èß}±üßþ …èý†Ù �õº¼ ¬…¬û º~û ‹† �éþ „ðýéýò ô �éþ �ý±ôëìù~ÿ ðõ°ÿ ô øíß†°…ó

ºßê 2 ìÛ†ôì• ì©¿õÁ ›±ìþ ð©ù†ÿ �ñŒú|…ÿ �õº¼|¬øþ º~û ‹†

�éþ|„ðýéýò )ð·Œ• ìõèþ …Þ·ý~…ó ‹ú ìõðõì± ‹±…‹± 1:1( ô �éþ �ý±ôë )ð·Œ•

ìõèþ …Þ·ý~…ó ‹ú ìõðõì± ‹±…‹± 2:1( ¬° ð·Œ}ù†ÿ ì©}éØ ô²ðþ ìõðõì± ‹ú

…èý†Ù )¤~ô¬ ìý†ðãýò ‹† ̈Ç†ÿ 59 ¬°¾~ ì¥†¶Œú º~û …¶•(.
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Þ†ø¼ ìþ|ü†‹~€ ¬° ¤†èþ Þú ¬° …÷± �õº¼|¬øþ øíýò …èý†Ù ‹† �éþ|„ðýéýò

ìÛ†ôì• …èß}±üßþ ‹ú 43/5 {† 2mc/gΩ 84/71 Þ†ø¼ ü†Ö}ú …¶•. 

‹ý»}±üò Þ†ø¼ ìÛ†ôì• …èß}±üßþ ¬° …÷± �õº¼|¬øþ ‹† �éþ|„ðýéýò ô

�éþ|�ý±ôë ì±‹õÉ ‹ú …èý†Ù �ñŒú ô Þí}±üò Þ†ø¼ „ó ì±‹õÉ ‹ú …èý†Ù

�éþ|…¶}± ô �»î  …¶•. Þî ‹õ¬ó Þ†ø¼ ìÛ†ôì• …èß}±üßþ ¬° …üò  …èý†Ù

‹ú ¬èýê Î~ï �õº¼|¬øþ Þ†ìê ô üßñõ…̈• ¶Ç¦ …èý†Ù …¶•. ̈õ…Á

Öý³üßþ ô ºýíý†üþ ¶Ç¦ …èý†Ù€ °ôÿ Ö±…üñ~ �éýí±º~ó „ðýéýò ‹± ¶Ç¦

…èý†Ù …÷± ìþ|â̄…°¬. ²ü†¬ ‹õ¬ó ìÛ†ôì• …èß}±üßþ ¬° …èý†Ù �éþ|…¶}± ô

�»î  �õº¼ ¬…¬û º~û ìþ|{õ…ð~ ‹ú ìñ†¶� ðŒõ¬ó ¶Ç¦ …èý†Ù �éþ|…¶}±

ì±‹õÉ ‹†º~.

„ðŒ±¶†ó||]22[ ìÏ}Û~ …¶• Þú ô›õ¬ …Þ·ý~…ó ¬° Ö±…üñ~ �éýí±|º~ó

„ðýéýò ìõ›� …üœ†¬ ìß†ðù†ÿ °…¬üß†èþ ¬° ¶Ç¦ …èý†Ù ô …{¿†ë „ðýéýò ‹ú

…üò ìß†ðù† ìþ|ºõ¬€ ‹ñ†‹±…üò ¬° …èý†Öþ Þú ¶Ç¦ ÖÏ†ë ìñ†¶Œþ ¬…°ð~€

�õº¼|¬øþ °…¤•|{± ô ‹† ‹†²¬û ‹ý»}±ÿ …ðœ†ï ìþ|ºõ¬. �†¬ ]|92[ |ð»†ó

¬…¬û …¶• Þú �õº¼|¬øþ ¶Ç¦ �éþ|…{ýéò {±Ö}†èý• {ñù† ¬° ì¥ýÈ „Ž

¤†ôÿ Þé± ü† ‹±ï …ìß†ó|�̄ü± …¶•. �ýõð~²ðþ ¶Ç¦ �éþ|�±ô�ýéò ô

�éþ|…{ýéò {±Ö}†èý• ‹† „Þ±üéýà …¶ý~ ‹±…ÿ …üœ†¬ ¶Ç¥þ ÖÏ†ë ‹±…ÿ

�õº¼|¬øþ ‹† �éþ|„ðýéýò â³…°½ º~û …¶• ]03[|. øý±¹ ô øíß†°…ó

|]13[ ¬° ‹±°¶þ �õº¼|¬øþ …èý†Ù �»î ‹† „ðýéýò ô …Þ·ý~…ó „ìõðýî

�±¶õè×†– ô �}†¶ýî ü~…– ð»†ó ¬…¬û|…ð~ Þú �õº¼|¬øþ …èý†Ù �»î ‹†

„ìõðýî �±¶õè×†– ‹ú „ø·}ãþ ô ‹† Â©†ì• Þî …{×†Ý ìþ|…Ö}~€ ¬° ¤†èþ

Þú …üò �õº¼|¬øþ ‹† …¶}×†¬û …² �}†¶ýî ü~…– ìõö÷±{± ‹õ¬û€ …èý†Ù ‹†

ìÛ†ôì• …èß}±üßþ Þí}±ÿ ¤†¾ê ìþ|ºõ¬. ìõö÷±{± ‹õ¬ó �}†¶ýî ü~…– ¬°

�õº¼|¬øþ …èý†Ù �»î ‹ú {»ßýê ¶ý·}ýà …¶ý~ ¬° ¶Ç¦ …èý†Ù �»î ¬°

…÷± ô›õ¬ �}†¶ýî ü~…– ð·Œ• ¬…¬û º~û …¶•. ‹ñ†‹±…üò€ ìþ|{õ…ó â×• Þú

ôüµâþ ¶Ç¦ …èý†Ù ¬° �õº¼|¬øþ …èý†Ù ô ì}¿ê º~ó �éýí±ø†ÿ °¶†ð†

‹ú ¶Ç¦ …èý†Ù ìõö÷± …¶•. 

ºßéù†ÿ 3 ô 4 ‹ú {±{ý� ¶Ç¦ ìÛÇÐ Æõèþ …èý†Ù �õº¼ ¬…¬û º~û ‹†

�éþ|„ðýéýò ô �éþ|�ý±ôë °… ð»†ó ìþ|¬øñ~. ¬° …üò {¿†ôü± ð¥õû �õº¼

…èý†Ù ì©}éØ ‹† �éþ|„ðýéýò ô �éþ|�ý±ôë ð»†ó ¬…¬û º~û …¶• . {¿†ôü±

ìýß±ô¶ßõ�þ  ðíõðú|ø†ÿ �ñŒú€ „Þ±üéýà ô ð†üéõó ð»†ó ¬øñ~û �õº»þ

üßñõ…̈• …² �éþ|„ðýéýò ô �éþ|�ý±ôë ¬° ¶Ç¦ …èý†Ù …¶•€ …ì† ¬°

ðíõðú|ø†ÿ �»î ô �éþ|…¶}±€ {¿†ôü± ìýß±ô¶ßõ�þ ð»†ó ¬øñ~û �õº¼

ð†üßñõ…̈• �éþ|„ðýéýò ô �éþ|�ý±ôë ¬° ¶Ç¦ …èý†Ù …¶•. ‹ú|Æõ°ÿ Þú ¬°

‹ÏÃþ …² ðÛ†É ìÛ~…° �éýí± �õº†ð~û º~û °ôÿ ¶Ç¦ …èý†Ù Þî …¶•.

‹ñ†‹±…üò€ …ð}Ë†°ìþ|°ô¬ Þú üßñõ…̈• ðŒõ¬ó �õº¼ ¬° …üò …èý†Ù ìõ›�

°¶†ð†üþ Þî „ðù† º~û …¶•.

…÷± ¬ô�ú º~ó °ôÿ ìÛ†ôì• …èß}±üßþ …èý†Ù �õº¼|¬øþ º~û 

°¶†ð†üþ �éýí±ø†ÿ °¶†ð† ¬° …÷± ¬ô�ú º~ó ‹† ìõ…¬ ¬ô�ú Þññ~û …Ö³…ü¼ Ú†‹ê

ìç¤Ëú|…ÿ ð»†ó ìþ|¬ø~. °¶†ð†üþ …èý†Ù �õº¼ ¬…¬û º~û ‹† �éþ|„ðýéýò

ô �éþ|�ý±ôë ðý³ ¬° …÷± ¬ô�ú º~ó ‹† ìõ…¬ …¶ý~ÿ ðËý± Þé±ü~°üà …¶ý~

…Ö³…ü¼ ìþ|ü†‹~. ¬° ºßê 5 …Ö³…ü¼ °¶†ð†üþ ð©ù†ÿ �ñŒú|…ÿ �õº¼ ¬…¬û

º~û ‹† �éþ|„ðýéýò ô �éþ|�ý±ôë ¬° …÷± ¬ô�ú º~ó ‹† Þé±ü~°üà …¶ý~ ð»†ó

¬…¬û º~û …¶•. ºßê6 ð»†ó ìþ|¬ø~ Þú ¬° …÷± ¬ô�ú º~ó  ‹† Þé±ü~°üà

…¶ý~ …Ö³…ü¼ °¶†ð†üþ …èý†Ù �õº¼ ¬…¬û º~û ‹† �éþ|„ðýéýò ‹ú ì±…{�

ì¥·õ¶}± …² …Ö³…ü¼ °¶†ð†üþ …èý†Ù �õº¼ ¬…¬û º~û ‹† �éþ|�ý±ôë …¶•.

¬° ¤ÛýÛ• º±…üÈ �õº¼|¬øþ ô º·}»õÿ ‹Ï~ …² �õº¼|¬øþ Æõ°ÿ

…¶• Þú �éþ|„ðýéýò �õº¼ ¬…¬û º~û ¬° ¶Ç¦ …èý†Ù ‹ú ¤†è• „ì±…è~üò

‹†²ÿ �éýí±ÿ ìþ|ºõ¬ Þú ð†°¶†ð† …¶•. ¬° ð}ýœú …èý†Ù �õº¼ ¬…¬û º~û

‹† �éþ|„ðýéýò °¶†ð†üþ …èß}±üßþ ð~…°ð~. ‹±…ÿ °¶†ð† º~ó …üò …èý†Ù

�õº¼ ¬…¬û º~û æ²ï …¶• {† �éþ|„ðýéýò {»ßýê º~û ¬° ¶Ç¦ …èý†Ù

¬ô�ú ºõð~ . …ì†€ º±…üÈ �õº¼|¬øþ ‹† �éþ|�ý±ôë Æõ°ÿ …¶• Þú …èý†Ù

�̧ …² �õº¼|¬øþ ‹~ôó ðý†² ‹ú ¬ô�ú º~ó ìÛ†ôì• …èß}±üßþ Þíþ

295 ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 5€ „®° -¬ÿ 4831 

ìÛ†ü·ú °¶†ðñ~âþ …èß}±üßþ …èý†Ù �õº¼ ¬…¬û º~û ‹† �éþ „ðýéýò ô �éþ �ý±ôë ìù~ÿ ðõ°ÿ ô øíß†°…ó

›~ôë 1 ìÛ†ôì• ì©¿õÁ ›±ìþ)¤~ô¬ …Æíýñ†ó 59 ±¬°¾~( …èý†Ù ì©}éØ �õº¼ ¬…¬û

º~û ‹† �éþ„ðýéýò )ð·Œ• ìõèþ  …Þ·ý~…ó ‹ú „ðýéýò ô ð·Œ• ô²ðþ …èý†Ù ‹ú „ðýéýò  ‹±…‹± 1:1( ô

�éþ �ý±ôë )ð·Œ• ìõèþ …Þ·ý~…ó ‹ú �ý±ôë ‹±…‹± 2:1 ô ð·Œ• ô²ðþ …èý†Ù ‹ú �ý±ôë ‹±…‹± 1:5/0(

�̧ …² ¬ô�ú º~ó )ìÛ†ôì• …èß}±üßþ …èý†Ù ð·†›þ ¬° ¤†è• ìÏíõèþ ‹~ôó ìõ…¬ …Â†Öþ ¬°

¤~ô¬ 6/701 {† 2mc/gΩ4101 …¶•( ]62[.

�éþ|…¶}± �éþ|„ìý~ „Þ±üéýà �ñŒú �»î
…èý†Ù

ðõÑ �õº¼|¬øþ

3/3±51

45/0±4/2

4/1±5/7

660/0±54/0

64/5±29/0

61/0±59/0

5/1±43/5

330/0±21/0

27/5±84/71

84/0±24/1

�éþ|„ðýéýò

�éþ|�ý±ôë
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ìÛ†ü·ú °¶†ðñ~âþ …èß}±üßþ …èý†Ù �õº¼ ¬…¬û º~û ‹† �éþ „ðýéýò ô �éþ �ý±ôëìù~ÿ ðõ°ÿ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 5€ „®° -¬ÿ 4831 296

ºßê 3 {¿†ôü± ìýß±ô¶ßõ’ ðõ°ÿ …² ¶Ç¦ ìÛÇÐ Æõèþ …èý†Ù ì©}éØ �õº¼ ¬…¬û º~û ‹† �éþ|„ðýéýò )ð·Œ• ìõèþ …Þ·ý~…ó ‹ú „ðýéýò ‹±…‹± 1:1 ô ð·Œ•

ô²ðþ …èý†Ù ‹ú „ðýéýò ‹±…‹± 1:1(: )…èØ( „Þ±üéýà€ )Ž( �ñŒú€ )ž( ð†üéõó€ )¬( �éþ|…¶}± ô )û( �»î.

)…èØ()Ž(

)ž()¬(

)û(

¬…°ð~. ‹~üùþ …¶• ¬ô�ú Þ±¬ó …üò …èý†Ù ‹†Î™ Þ†ø¼ ‹ý»}± ìÛ†ôì•

…èß}±üßþ „ðù† ̈õ…ø~ º~. ‹ú …üò {±{ý� ð}†ü� ð»†ó ìþ|¬ø~ Þú …èý†Ù

�õº¼ ¬…¬û º~û ‹† �éþ|�ý±ôë ìñ†¶�|{± …² …èý†Ù �õº¼ ¬…¬û º~û ‹†

�éþ|„ðýéýò ø·}ñ~€ Ÿ±… Þú ‹~ôó ðý†² ‹ú ¬ô�ú Þ±¬ó ìþ|{õ…ó …èý†Öþ ‹†

°¶†ð†üþ ‹ý»}± ‹~¶• „ô°¬. …÷± ¬ô�ú Þññ~û|ø† ‹± {Óýý±…– ìÛ†ôì•

…èß}±üßþ ‹† {õ›ú ‹ú ðË±üú|ø†ÿ …°…̂ú º~û]23[ |Ú†‹ê {õ›ýú …¶•. ‹± ÆŒÜ

…üò ðË±üú â±ôøù†ÿ …üíýò |�éþ|„ðýéýò ‹†²ÿ ìþ||{õ…ð~ �±ô{õðú º~û Þú ¬°

…÷± „ó ‹†° ì˜Œ• ¬° �éþ|„ðýéýò ‹õ›õ¬ „ì~û€ ¶†̈}†° �ç°ôðþ …üœ†¬

ìþ|ºõ¬. ¬° …÷± {»ßýê …üò ¶†̈}†° �ç°ôðþ °¶†ðñ~âþ …èß}±üßþ ¬°

�éþ|„ðýéýò ‹õ›õ¬ ìþ|„ü~.      

ìÛ†ü·ú ð†�†ü~…°ÿ ìÛ†ôì• …èß}±üßþ …èý†Ù �õº¼|¬øþ º~û ‹†

�éþ|„ðýéýò ô �éþ|�ý±ôë

°¶†ð†üþ …èß}±üßþ �éýí±ø†ÿ °¶†ð† ‹† â̄º• ²ì†ó Þ†ø¼ ìþ|ü†‹~. {Óýý±

°¶†ð†üþ …èß}±üßþ �éýí±ø†ÿ °¶†ð† ‹† â̄º• ²ì†ó ð†�†ü~…°ÿ °¶†ð†üþ

…èß}±üßþ ð†ìý~û ìþ|ºõ¬.

¬° ºßê 5 {Óýý± ìÛ†ôì• ì©¿õÁ ›±ìþ ð©ù†ÿ �ñŒú|…ÿ �õº¼

¬…¬û º~û ‹† �éþ|„ðýéýò ô �éþ|�ý±ôë ¬° …÷± â̄º• ²ì†ó ð»†ó ¬…¬û º~û

…¶•. ð}†ü� …üò ºßê ð»†ó ¬øñ~û ð†�†ü~…° ‹õ¬ó ìÛ†ôì• …èß}±üßþ …èý†Ù

�õº¼ ¬…¬û º~û …¶•. ‹±…ÿ ìÛ†ü·ú ‹ù}± ð†�†ü~…°ÿ ìÛ†ôì• …èß}±üßþ

¬° ºßê 6 ìÛ†ôì• ì©¿õÁ ›±ìþ ‹ùñœ†° º~û )dezilamron(
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ìÛ†ü·ú °¶†ðñ~âþ …èß}±üßþ …èý†Ù �õº¼ ¬…¬û º~û ‹† �éþ „ðýéýò ô �éþ �ý±ôë ìù~ÿ ðõ°ÿ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 5€ „®° -¬ÿ 4831 

ºßê 4 {¿†ôü± ìýß±ô¶ßõ’ ðõ°ÿ …² ¶Ç¦ ìÛÇÐ Æõèþ …èý†Ù ì©}éØ �õº¼ ¬…¬û º~û ‹† �éþ|�ý±ôë )ð·Œ• ìõèþ …Þ·ý~…ó ‹ú �ý±ôë ‹±…‹± 2:1 ô ð·Œ•

ô²ðþ …èý†Ù ‹ú �ý±ôë ‹±…‹± 1:5/0(: )…èØ( „Þ±üéýà€ )Ž( �ñŒú€ )ž( ð†üéõó€ )¬( �éþ|…¶}± ô )û( �»î.

)…èØ()Ž(

)ž()¬(

)û(

)
0sR/sR( ð»†ó ¬…¬û º~û …¶• Þú ÎŒ†°– …¶• …² ìÛ†ôì• ì©¿õÁ

›±ìþ ¬° ²ì†ó t| ‹ú ìÛ†ôì• ì©¿õÁ ›±ìþ ¬° ²ì†ó º±ôÑ …ð~…²û|âý±ÿ

‹±…ÿ ð©ù†ÿ �ñŒú|…ÿ �õº¼|¬øþ º~û. ‹† {õ›ú ‹ú ºßê 6 ‹ñË± ìþ|°¶~ Þú

ð†�†ü~…°ÿ ìÛ†ôì• …èß}±üßþ ¬° ðíõðú ‹† �õº¼ �éþ|�ý±ôë ¬° ¤†è• ¬ô�ú

ð»~û Þí}± …² ¶†ü± ðíõðú|ø† ‹†º~ ô ðíõðú|ø†ÿ ¬…°…ÿ �õº¼ �éþ|„ðýéýò ô

�éþ|�ý±ôë ¬ô�ú º~û ¬…°…ÿ ð†�†ü~…°ÿ {Û±üŒ† ‹±…‹±ÿ ø·}~. º†Þé• ô

øíß†°…ó ]33[ Þ†ø¼ °¶†ð†üþ …èß}±üßþ �éþ|„ðýéýò ¬° …÷± â̄º• ²ì†ó °…

¬° ¬ì†üþ ì»©À ‹† ìÏ†¬èú )2( ‹~¶• „ô°¬û|…ð~:

) 2(                                                                                ))/t(-(pxE0S = S

¬°…üò ìÏ†¬èú|S°¶†ð†üþ …èß}±üßþ ¬° ²ì†ó |t|€ 0S| °¶†ð†üþ …èß}±üßþ ¬°

²ì†ó |¾×±€ ð»†ó|¬øñ~û ²ì†ó ì»©¿ú Þ†ø¼ °¶†ð†üþ …èß}±üßþ ô

÷†‹}ù†üþ ø·}ñ~ Þú ‹ú|Æõ° {œ±‹þ ‹~¶• ìþ|„üñ~. ²ì†ó ì»©¿ú ðýíú

Îí± üÏñþ ²ì†ðþ Þú ìÛ~…° °¶†ð†üþ …èß}±üßþ ‹ú ð¿Ø Þ†ø¼ ìþ|ü†‹~

ìþ|{õ…ð~ ‹±…ÿ ð»†ó ¬…¬ó ¶±Î• Þ†ø¼ °¶†ð†üþ …èß}±üßþ …¶}×†¬û

ºõ¬. ²ì†ó ðýíú Îí± °¶†ð†üþ …èß}±üßþ ‹† {õ›ú ‹ú ìÏ†¬èú )2( …² |ìÏ†¬èú

)3( ì¥†¶Œú ìþ|ºõ¬:

)3(                                                                                        /1
)2 nL(=2/1t

‹† {õ›ú ‹ú …üñßú °¶†ð†üþ …èß}±üßþ Îß̧ ìÛ†ôì• …èß}±üßþ …¶•.

τ γ

γ
τ

τ γ
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‹ñ†‹±…üò€ °…‹Çú º†Þé• ô øíß†°…ó ‹±…ÿ ìÛ†ôì• ì©¿õÁ ›±ìþ ‹ú

ìÏ†¬èú )4( {Œ~üê ̈õ…ø~ º~:

)4(                                                                                 ))/t(( pxE
0sR = sR

ìÛ†¬ü± €|ô 2/1t| ì¥†¶Œú º~û  …² ð}†ü�  …ð~…²û|âý±üù†ÿ ì}õ…èþ ìÛ†ôì•

ì©¿õÁ ›±ìþ ‹±…ÿ ðíõðú �ñŒú|…ÿ �õº¼|¬øþ|º~û ‹† �éþ|„ðýéýò ô

�éþ|�ý±ôë ¬° ›~ôë 2  ¬°ž º~û …¶•. ð}†ü� ›~ôë 2 ð»†ó ìþ|¬ø~ Þú

²ì†ó Þ†ø¼ °¶†ð†üþ …èß}±üßþ ¬° ðíõðú �õº¼|¬øþ º~û ‹† �éþ|�ý±ôë

ÚŒê …² ¬ô�ú º~ó ‹ý¼ …² ¶†ü± ðíõðú|ø†¶•. ‹ú Æõ°ÿ Þú ²ì†ó æ²ï ‹±…ÿ

ð¿Ø º~ó °¶†ð†üþ …èß}±üßþ ¬° …üò ðíõðú ¤~ô¬ h |597 …¶•. ¬°

¤†èþ Þú …üò ²ì†ó ‹±…ÿ ðíõðú �õº¼|¬øþ º~û ‹† �éþ|„ðýéýò h202ô

‹±…ÿ ðíõðú �õº¼|¬øþ º~û ‹† �éþ|�ý±ôë ¬ô�ú º~û   h 271 …¶•. 

…Ö³…ü¼ ìÛ†ôì• …èß}±üßþ �éýí±ø†ÿ °¶†ð† ìõÂõÎþ …¶• Þú ‹†ü~

¬° …¶}×†¬û …² …üò �éýí±ø† ìõ°¬ {õ›ú Ú±…° âý±¬. ¬° ìÛ†èú ÚŒéþ ]43[

…Ö³…ü¼ ìÛ†ôì• …èß}±üßþ …èý†Ù �õº¼|¬øþ º~û ‹† �éþ|„ðýéýò �̧ …²

¬ô�ú º~ó ‹† Þé±ü~°üà …¶ý~  ‹±°¶þ ô ‹ý†ó º~ Þú …üò …Ö³…ü¼ ìÛ†ôì•

…èß}±üßþ ìíßò …¶• ‹ú ¬èýê ̈±ôž ìõèßõèù†ÿ …¶ý~ ¬ô�ú Þññ~û ô

øí¡ñýò ‹ú ¬èýê …÷± …Þ·ýµó ì¥ýÈ  °ôÿ �éþ|„ðýéýò ‹†º~ ô ‹† {õ›ú ‹ú

º±…üÈ �õº¼|¬øþ …èý†Ù ìþ|{õ…ó º~– …Ö³…ü¼ ìÛ†ôì• …èß}±üßþ °…

Þ†ø¼ ¬…¬. 

…÷± �õº¼|¬øþ ‹± …¶}¥ß†ï ô …²¬ü†¬ Æõë {† �†°âþ …èý†Ù|

¬° ›~ôë 3 {Óýý± ðý±ôÿ �†°âþ ô …²¬ü†¬ Æõë {† �†°âþ …èý†Ù ì©}éØ ¬°

…÷± �õº¼|¬øþ ‹† �éþ|„ðýéýò ô �éþ|�ý±ôë ¬°ž º~û …¶•. ð}†ü� …üò

›~ôë ð»†ó ìþ|¬ø~ Þú {Óýý± ̈õ…Á Öý³üßþ ðíõðú|ø† ¬° …÷±

�õº¼|¬øþ …² ðË± „ì†°ÿ ìÏñþ|¬…° ðý·• ô �õº¼|¬øþ ‹† �éþ|„ðýéýò ô

τ γ

τ γ

ìÛ†ü·ú °¶†ðñ~âþ …èß}±üßþ …èý†Ù �õº¼ ¬…¬û º~û ‹† �éþ „ðýéýò ô �éþ �ý±ôë ìù~ÿ ðõ°ÿ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 5€ „®° -¬ÿ 4831 298

ºßê 5 �†ü~…°ÿ °¶†ð†üþ …èß}±üßþ ð©ù†ÿ �ñŒú|…ÿ �õº¼ ¬…¬û º~û ‹†

�éþ|„ðýéýò )ð·Œ• ìõèþ …Þ·ý~…ó ‹ú „ðýéýò ‹±…‹± 1:1 ô ð·Œ• ô²ðþ …èý†Ù

‹ú „ðýéýò ‹±…‹± 1:1( ô �éþ|�ý±ôë )ð·Œ• ìõèþ …Þ·ý~…ó ‹ú �ý±ôë ‹±…‹± 2:1

ô ð·Œ• ô²ðþ …èý†Ù ‹ú �ý±ôë ‹±…‹± 1:5/0(.

ºßê 6 �†ü~…°ÿ °¶†ð†üþ …èß}±üßþ ð©ù†ÿ �ñŒú|…ÿ �õº¼ ¬…¬û º~û ‹†

�éþ|„ðýéýò )ð·Œ• ìõèþ …Þ·ý~…ó ‹ú „ðýéýò ‹±…‹± 1:1 ô ð·Œ• ô²ðþ …èý†Ù

‹ú „ðýéýò ‹±…‹± 1:1( ô �éþ|�ý±ôë )ð·Œ• ìõèþ …Þ·ý~…ó ‹ú �ý±ôë ‹±…‹± 2:1

ô ð·Œ• ô²ðþ …èý†Ù ‹ú �ý±ôë ‹±…‹± 1:5/0(.

›~ôë 2 ìÛ†¬ü± € |ô 2/1t‹±…ÿ ð©ù†ÿ �ñŒú|…ÿ �õº¼ ¬…¬û º~û ‹†

�éþ|„ðýéýò )ð·Œ• ìõèþ  …Þ·ý~…ó ‹ú „ðýéýò ‹±…‹± 1:1 ô ð·Œ• ô²ðþ …èý†Ù

‹ú „ðýéýò  ‹±…‹± 1:1( ô �éþ �ý±ôë )ð·Œ• ìõèþ …Þ·ý~…ó ‹ú �ý±ôë ‹±…‹± 2:1

ô ð·Œ• ô²ðþ …èý†Ù ‹ú �ý±ôë  ‹±…‹± 1:5/0(.

τ γ

)h( 2/1t τ γ ðõÑ �õº¼|¬øþ

202

2/597

1/271

8/224

5841

1/223

1794/0

3685/0

2585/0

�õº¼ ‹† �éþ|„ðýéýò ¬ô�ú º~û

�õº¼ ‹† �éþ|�ý±ôë ÚŒê …² ¬ô�ú º~û

�õº¼ ‹† �éþ|�ý±ôë ‹Ï~ …² ¬ô�ú º~ó
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ID �éþ|�ý±ôë ‹~ôó …÷± ìñ×þ °ôÿ ̈õ…Á Öý³üßþ …èý†Ù ìþ|{õ…ð~ ¬° {ùýú

…èý†Ù °¶†ð† …¶}×†¬û ºõ¬.

|

÷Œ†– º·}»õüþ ô ¶†ü»þ ð©ù†ÿ �õº¼|¬øþ º~û

øí†ó|Æõ° Þú ¬° ‹©»ù†ÿ ÚŒê ð»†ó ¬…¬û|º~ �éýí±ø†ÿ °¶†ð† °ôÿ

…èý†Ù€ æüú|…ÿ {»ßýê ìþ|¬øñ~. ÷Œ†– ô ¬ô…ï …üò æüú ‹·ý†° ‹† …øíý•

…¶•€ ²ü±… ìíßò …¶• ¬° …÷± ¶†ü¼ ü† º·}»õ …üò æüú …² ‹ýò ‹±ô¬.

‹±…ÿ ì»©À º~ó ¬ô…ï …üò æüú ÷Œ†– º·}»õ ô ¶†ü¼ ‹ú Þíà

„²ìõðù†ÿ ÷Œ†– º·}»õüþ ô ¶†ü»þ °ðä ìñ·õ›†– …ð~…²û|âý±ÿ º~.

‹~üùþ …¶• Þú …üò °ôºù† ‹±…ÿ …ð~…²û|âý±ÿ ÷Œ†– …üò ðõÑ Îíéý†–

Æ±…¤þ ð»~û ô æ²ï …¶• °ôºù†ÿ ›~ü~ÿ ‹±…ÿ …üò ìõÂõÑ Æ±…¤þ

ºõ¬. ¬° ø± ¤†ë …üò „²ì†ü¼ °… ìþ|{õ…ó ‹±…ÿ ¶ñœ¼ ÷Œ†– ð·Œþ ìõ°¬

…¶}×†¬û Ú±…° ¬…¬. ìÇ†‹Ü ‹† °ôºù†ÿ „²ìõó …¶}†ð~…°¬ º~– °ðä ìñ}Ûê

º~û ¬° …÷± ¶†ü¼ …² ¶Ç¦ Þ†æÿ ð·†›þ ‹ú ¶Ç¦ �†°Ÿú|…ÿ ¶×ý~ °…

÷Œ†– ¶†ü»þ ìþ|ð†ìñ~. º~– °ðä ìñ}Ûê º~û ‹ú �†°Ÿú ¶×ý~ ‹ú Æõ°

ìÛ†ü·ú Ÿ»íþ ‹† ìÏý†° ̈†Þ·}±ÿ ‹±…ÿ èßú|â̄…°ÿ|]|53[ ¶ñœý~û

ìþ|ºõ¬. {Óýý± º~– °ðä  Þ†æÿ ð·†›þ ¬° …÷± º·}»õ ‹† ìõ…¬ ºõüñ~û

°… ÷Œ†– º·}»õüþ ìþ|ð†ìñ~. {Óýý± º~– °ðä �†°Ÿú ¬° …÷± º·}»õ

‹ú|Æõ° ìÛ†ü·ú Ÿ»íþ ‹† ìÏý†° ̈†Þ·}±ÿ ‹±…ÿ {Óýý± °ðä ]|63[| ¶ñœý~û

ìþ|ºõ¬. …üò ÷Œ†{ù† …² ¬°›ú 1 ‹±…ÿ ÷Œ†– ‹~ {† 5 ‹±…ÿ ÷Œ†– Î†èþ

¬°›ú|‹ñ~ÿ ìþ|ºõð~ ]72€62[.|| 

ð}†ü� ÷Œ†– ¶†ü»þ ô ÷Œ†– º·}»õüþ ðíõðú|ø†ÿ …èý†Ù �õº¼ ¬…¬û

º~û ‹† �éþ|„ðýéýò ô �éþ|�ý±ôë ¬° ›~ôë 4 „ì~û …¶•. ð}†ü� …üò ›~ôë

ð»†ó ìþ|¬ø~ Þú ¬° ø± ¬ô ìõ°¬ �éþ|„ðýéýò ô �éþ|�ý±ôë ÷Œ†– º·}»õüþ

…èý†Ù �õº¼|¬…¬û º~û ¬° ¤~ ‹†æüþ Ú±…° ¬…°¬€ …ì† ÷Œ†– ¶†ü»þ

ðíõðú|ø†ÿ �õº¼ ¬…¬û º~û Þî …¶•. ÷Œ†– º·}»õüþ ̈õŽ …èý†Ù

�õº¼ ¬…¬û º~û ìþ|{õ…ð~ ‹ú ¬èýê ð†|ì¥éõë ‹õ¬ó �éþ|„ðýéýò ü† �éþ|�ý±ôë

{»ßýê º~û °ôÿ ¶Ç¦ …èý†Ù ¬° „Ž ‹†º~. Þî ‹õ¬ó ÷Œ†– ¶†ü»þ …èý†Ù

�õº¼ ¬…¬û º~û ‹ú ¬èýê ¶Ç¥þ ‹õ¬ó �õº¼|¬øþ ô Î~ï ð×õ® �éýí± ‹ú

¬…̈ê …èý†Ù …¶• ]43[.|||
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ìÛ†ü·ú °¶†ðñ~âþ …èß}±üßþ …èý†Ù �õº¼ ¬…¬û º~û ‹† �éþ „ðýéýò ô �éþ �ý±ôë ìù~ÿ ðõ°ÿ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 5€ „®° -¬ÿ 4831 

›~ôë 4 |÷Œ†– ¶†ü»þ ô º·}»õüþ ð©ù†ÿ �õº¼ ¬…¬û º~û ‹† �éþ „ðýéýò)ð·Œ• ìõèþ …Þ·ý~…ó ‹ú

„ðýéýò ô ð·Œ• ô²ðþ …èý†Ù ‹ú „ðýéýò ‹±…‹± 1:1(  ô �éþ �ý±ôë )ð·Œ• ìõèþ …Þ·ý~…ó ‹ú �ý±ôë ‹±…‹± 2:1

ô ð·Œ• ô²ðþ …èý†Ù ‹ú �ý±ôë ‹±…‹± 1:5/0( ô ð©ù†ÿ ‹~ôó �õº¼.

�õº¼|¬øþ ‹† �éþ|„ðýéýò �õº¼|¬øþ ‹† �éþ|�ý±ôë ðõÑ �õº¼|¬øþ

÷Œ†–�»î „Þ±üéýà �ñŒú �»î „Þ±üéýà �ñŒú

5/1-1

5-4

2-5/1

5-4

2-5/1

5-4

1

5-4

1

5-4

1

5-4

¶†ü»þ )èßú|â̄…°ÿ(

º·}»õüþ ){Óýý± °ðä(

›~ôë 3 ìÛ†ü·ú ̈õ…Á Öý³üßþ ð©ù†ÿ �õº¼ ¬…¬û º~û ‹† �éþ„ðýéýò )ð·Œ• ìõèþ …Þ·ý~…ó ‹ú „ðýéýò ô ð·Œ• ô²ðþ …èý†Ù ‹ú„ðýéýò  ‹±…‹± 1:1(  ô �éþ|�ý±ôë

)ð·Œ• ìõèþ …Þ·ý~…ó ‹ú �ý±ôë ‹±…‹± 2:1 ô ð·Œ• ô²ðþ …èý†Ù ‹ú �ý±ôë  ‹±…‹± 1:5/0( ô ð©ù†ÿ ‹~ôó �õº¼ )¤~ô¬ …Æíýñ†ó ¬° ¶Ç¦ 59 ¬°¾~(.

�õº¼|¬øþ ‹† �éþ|�ý±ôë �õº¼|¬øþ ‹† �éþ|„ðýéýò …èý†Ù ‹~ôó �õº¼
ðõÑ �õº¼|¬øþ

ðõÑ …èý†Ù
…²¬ü†¬ Æõë {† �†°âþ

)%(

…¶}¥ß†ï

)Nc(

…²¬ü†¬ Æõë {† �†°âþ

)%(

…¶}¥ß†ï

)Nc(

…²¬ü†¬ Æõë {† �†°âþ

)%(

…¶}¥ß†ï

)Nc(

18/0±67/4

89/2±51/61

40/2±29/5

91/4±52/93

62/4±73/45

7/1±7/84

8/1±21/25

4/1±1/13

6/0±7/02

4/0±2/12

23/0±28/4

82/4±76/51

52/1±61/7

81/4±9/73

37/6±53/06

5/1±4/94

4/2±7/65

1±2/23

6/0±3/02

3/0±12

64/0±19/4

41/3±52/31

27/1±24/6

26/5±45/83

24/7±71/55

2/1±8/05 

2/1±7/15

5/1±5/23

5/0±1/02

2/0±9/12

�ñŒú

„Þ±üéýà

�»î

�éþ|…¶}±

�éþ|„ìý~

Archive of SID

www.SID.ir



Arc
hi

ve
 o

f S
ID

ìÛ†ü·ú °¶†ðñ~âþ …èß}±üßþ …èý†Ù �õº¼ ¬…¬û º~û ‹† �éþ „ðýéýò ô �éþ �ý±ôë  ìù~ÿ ðõ°ÿ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 5€ „®° -¬ÿ 4831 300

ì±…›Ð

1. Ito T., Shirakawa H. and Keda S., Simutltaneous Polymerization

and Formation of Polyacetylene Film on the Surface of Concen-

trated Soluble Zigler Type Catalyst Solution, J. Polym. Sci.

Polym. Chem., 1, 11-20, 1974.

2.  Hirase R., Hasegawa M. and Shirai M.,  Counductive Fibers

based on Poly (ethylene terephthalate)-Polyaniline Composites

Manufactured by Electrochemical Polymerization, J. Appl.

Polym. Sci., 87, 1073-1078, 2003.

3. Liu W. and Gao G., Preparation of Counductive Polyaniline

Fibers by Continuous    Forming- Drawn,  J. Appl. Polym. Sci.,

93, 956-960, 2004.

4. Malinauskas A., Chemical Decomposition of Conducting Poly-

mers, Polymer, 42, 3957-3972, 2001.

5. Cao Y., Andreatta A., Heeger A.J. and Smith P., Influence of

Chemical Polymerization Condition on the Properties of

Polyaniline, Polymer, 30, 2305-2311, 1989.

6. Armes S.P., Optimum Reaction Conditions for the Polymeriza-

tion of Pyrrole by Iron (III) Chloride in Aqueous Solution, Synth.

Met., 20, 365-371, 1987.

7. Gospadinova N. and Terlemezyan L., Counducting Polymers,

Prepared by Oxidative Polymerization: Polyaniline, Prog.

Polym. Sci., 23, 1443-1448, 1998.

8. Taka T., EMI Shielding mesurments on Poly (3-octyl thiophene)

Blends, Synth. Met., 41, 1177-1180, 1991.

9.  Makela T., Isotalo H., Sten J. and Hujanen A., High Frequency

Polyaniline Shields, Synth. Met., 101, 707-709, 1999.

10. Strenger Smith J.D., Intrinsically Electrically Conducting Poly-

mers, Synthesis Characterization and their Applications, Prog.

ð}ýœú âý±ÿ

üßþ …² °ôºù†ÿ Þ†ø¼ ìÛ†ôì• …èß}±üßþ …èý†Ù€ �õº¼|¬øþ …èý†Ù

ì}~…ôë ð·†›þ ‹† �éýí±ø†ÿ °¶†ð†¶•. ‹ú …üò {±{ý� …èý†Ù ‹† ìÛ†ôì•

…èß}±üßþ Þî ô ̈õ…Á Öý³üßþ ìñ†¶� {ùýú º~. Þ†ø¼ ìÛ†ôì•

…èß}±üßþ …èý†Ù ‹·}ãþ ‹ú º±…üÈ �õº¼|¬øþ€ �éýí± °¶†ð†ÿ ìõ°¬

…¶}×†¬û ‹±…ÿ �õº¼|¬øþ€ ðõÑ …èý†Ù ìõ°¬ …¶}×†¬û ô ô›õ¬ ì†¬û ¬ô�ú

Þññ~û ¬…°¬. ð}†ü� �õº¼|¬øþ ‹† �éþ|„ðýéýò ô �éþ|�ý±ôë ð»†ó ìþ|¬ø~ Þú

ø± ¬ô �éýí± ‹±…ÿ Þ†ø¼ ìÛ†ôì• …èß}±üßþ …èý†Ù ð·†›þ Ú†‹ê …¶}×†¬û

ø·}ñ~€ …ì† …¶}×†¬û …² �éþ|�ý±ôë ¬° Þ†ø¼ ìÛ†ôì• …èß}±üßþ ìõö÷±{± …²

�éþ|„ðýéýò …¶•€ ‹ú|Æõ°ÿ Þú ‹† �õº¼|¬øþ …èý†Ù �ñŒú€ �»î€ „Þ±üéýà€

ð†üéõó ô �éþ|…¶}± ‹† �éþ|„ðýéýò ìþ|{õ…ó ‹ú ìÛ†ôì• ì©¿õÁ ›±ìþ 5 {†

2mc/gΩ71 ¬¶• ü†Ö•€ ¬° ¤†èþ Þú ‹† �õº¼|¬øþ ‹† �éþ||�ý±ôë

ìÛ†ôì• ì©¿õÁ ›±ìþ …üò …èý†Ù ‹ú 1/0 {†2mc/gΩ2 Þ†ø¼ ̈õ…ø~

ü†Ö•. …èý†Ù �»î ô �éþ|…¶}± ‹ý»}±üò ìÛ†ôì• …èß}±üßþ °… ¬° …èý†Ù

�õº¼|¬øþ º~û |¬…°ð~€ ²ü†¬ ‹õ¬ó ìÛ†ôì• …èß}±üßþ ¬° …üò …èý†Ù ‹ú

¬èýê ð†üßñõ…̈}þ �õº¼|¬øþ ¶Ç¦ …üò …èý†Ù ‹† �éýí± °¶†ð† ô ô›õ¬

ìñ†ÆÜ ‹~ôó �õº¼ ¬° ¶Ç¦ …üò …èý†Ù …¶•.|

‹±°¶þ º±…üÈ �õº¼|¬øþ ð»†ó ìþ|¬ø~ Þú …â± Ÿú ‹~ôó {õ›ú ‹ú

º±…üÈ �õº¼|¬øþ ìþ|{õ…ó ìÛ†ôì• …èß}±üßþ …èý†Ù °… ‹ú ìÛ~…° Ú†‹ê

{õ›ùþ Þ†ø¼ ¬…¬€ …ì† ‹±…ÿ ¬¶}ý†‹þ ‹ú Þí}±üò ìÛ†ôì• …èß}±üßþ ðý†²

‹ú …ð}©†Ž º±…üÈ ‹ùýñú ‹±…ÿ �õº¼|¬øþ …¶•. ìÛ~…° Þ†ø¼ ìÛ†ôì•

…èß}±üßþ …èý†Ù �õº¼|¬øþ º~û ô…‹·}ãþ º~ü~ÿ ‹ú ô›õ¬ ì†¬û

¬ô�ú|Þññ~û �éýí± °¶†ð† ¬…°¬. �éþ|„ðýéýò �õº¼ ¬…¬û º~û ¬° ¶Ç¦ …èý†Ù

ìÏíõæ|_ ‹ú ¤†è• ð†°¶†ð† ô›õ¬ ¬…°¬ ô ‹±…ÿ …üñßú …èý†Ù �õº¼|¬øþ º~û

°¶†ð† ºõð~€ ‹†ü~ „ðù† °… ‹† ìõ…¬ ¬ô�ú|Þññ~û ðËý± Þé±ü~°üà …¶ý~ ¬ô�ú

Þ±¬. ¬° ìõ°¬ …èý†Ù �õº¼|¬øþ º~û ‹† �éþ|�ý±ôë ì»†ø~û º~ Þú …üò

…èý†Ù ‹~ôó ðý†² ‹ú ¬ô�ú|º~ó °¶†ð†üþ …èß}±üßþ ²ü†¬ÿ ¬…°ð~€ …ì† ‹ú ø±

¤†ë ¬° …÷± ¬ô�ú º~ó …üò  …èý†Ù ‹† Þé±ü~°üà …¶ý~ °¶†ð†üþ ‹ú ìÛ~…°

Ú†‹ê {õ›ùþ …Ö³…ü¼ ̈õ…ø~ ü†Ö•. 

…² ì»ßç– …¶}×†¬û …² �éýí±ø†ÿ °¶†ð† ‹±…ÿ Þ†ø¼ ìÛ†ôì•

…èß}±üßþ …èý†Ù€ ð†�†ü~…°ÿ °¶†ð†üþ „ðù†¶•. º~– ð†�†ü~…°ÿ °¶†ð†üþ

…èß}±üßþ ‹·}ãþ ‹ú ðõÑ �éýí± °¶†ð†ÿ ìõ°¬ …¶}×†¬û ¬…°¬€ ‹ú|Æõ°ÿ Þú

ðíõðú|ø†ÿ �õº¼|¬øþ º~û ‹† �éþ|�ý±ôë ¬° ¤†è• ¬ô�ú|ð»~û ‹ù}±üò

�†ü~…°ÿ °¶†ð†üþ °… ¬…°ð~€ °ôð~ Þ†ø¼ °¶†ð†üþ …èß}±üßþ ¬° ðíõðú|ø†ÿ

�õº¼|¬øþ º~û ‹† �éþ|„ðýéýò ô �éþ|�ý±ôë �̧ …² ¬ô�ú º~ó ‹†

Þé±ü~°üà …¶ý~ {Û±üŒ†_ üß·†ó …¶•.|

‹±°¶þ ̈õ…Á Öý³üßþ ðíõðú|ø†ÿ �õº¼|¬øþ º~û ‹† �éþ|„ðýéýò ô

�éþ|�ý±ôë ð»†ó|¬øñ~û Î~ï {Óýý± ̈õ…Á Öý³üßþ …èý†Ù ¬° …÷±

�õº¼|¬øþ …¶•. ¬° ¤ÛýÛ• �õº¼|¬øþ …èý†Ù ì}~…ôë ð·†›þ °ô½

ìÇí‰ñþ ‹±…ÿ Þ†ø¼ ìÛ†ôì• …èß}±üßþ …èý†Ù ô ¬¶}±¶þ ‹ú …èý†Ù ‹†

°¶†ð†üþ …èß}±üßþ ²ü†¬ ô ̈õ…Á Öý³üßþ ìñ†¶� …¶•€ …ì† ‹ú ø± ¤†ë

÷Œ†– ¶†ü»þ …èý†Ù �õº¼|¬øþ º~û Þî …¶•. �†üýò ‹õ¬ó ÷Œ†– ¶†ü»þ

ìõÂõÎþ …¶• Þú ¬° „üñ~û ‹†ü~ ìõ°¬ {õ›ú Ú±…° âý±¬.

Archive of SID

www.SID.ir



Arc
hi

ve
 o

f S
ID

301

ìÛ†ü·ú °¶†ðñ~âþ …èß}±üßþ …èý†Ù �õº¼ ¬…¬û º~û ‹† �éþ „ðýéýò ô �éþ �ý±ôë  ìù~ÿ ðõ°ÿ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë øœ~øî€ ºí†°û 5€ „®° -¬ÿ 4831 

Polym. Sci., 23, 57-59, 1998.

11. Wesling B. and Postorefer J., Corrosion Prevention with an

Organic Metalo  Polyaniline, Electrochimi Acta, 4, 2139-2147,

1999.

12. Pomfret S.J., Adams P.N., Montman A.P. and Comfort N.P.,

Advances in Processing Routs for Conductive Polyaniline

Fibers, Synth. Met., 101, 724-725, 1999.

13. Andreatta A., Cao Y., Chiang J.C., Heeger A.J. and Smith P.,

Electrically Conductive Fibers of Polyaniline Spun from Solu-

tion in Concentrated Sulfuric Acid, Synth. Met., 26, 383-389,

1988.

14. Scherr E.M. and Macdiarmid A.G., Polyaniline Oriented Film

and Fibers, Grant No. N00014-90-J, Tech. Report No. 1990-4,

March 1991.

15.Gregory R.V., Improved Solution Stability and Spinability of

Concentrated Polyaniline Solution Using N,N-Dimethyl Propy-

lene Urea as the Spin Bath Solvent, Synth. Met., 69, 109-112,

1995.

16. Andreatta A. Electrically Conductive Polyblends Fibers of

Polyaniline and  Poly(p-phenylene terephethalamide), Polym.

Comm., 31, 275-278, 1990.

17. Andreatta A. and Smith P., Processing of Counductive Polyani-

line-UHMW Polyerhylene Blend from Solution in nonpolar Sol-

vent, Synth. Met., 55, 1017-1022,1993.

18. Abraham D., Bharathi A. and Subramanyam S.V., Highly Con-

ducting Polymer Blend Film  of Polyaniline and Nylon 6 by

Cosolvation in an Organic Acid, Polymer, 37, 5295-5299, 1996.

19.  Nouri M., Haghighat Kish M. and Entezami A.A., Electrically

Conductive Fibers of Polyaniline and Polyacrylonitrile Blend,

Iran. Polym. J. Sci. Technol., 18, 8-17, 2005.

20. Gregory R.V.,  Kimbrell W.C. and Kuhn H. H., Conductive Tex-

tile Composite, Proc. 3RD  Int. Sampe. Electronics Conf., 570-

577, 1989.

21. Oh K.W. and Kim S.H., Electrically Conductive Textiles by in

Situ Polymerization of Aniline, J. Appl. Polym. Sci., 74, 2094-

2101, 1999.

22. Anbarsan R., Jayaseharan J., Sudha M., Devi J.L., Nirmala P.V.

and Gopalan A.J., Peroxosalt Initiated Graft Copolymerization

of Anilin onto Rayon Fiber : A Kinetic Approch, J. Appl. Polym.

Sci., 81, 468-478, 2001.

23. Li H.H., Shi C.Q., Ye W., Li C. and Liang Y.Q., Polypyrrole

Carbon Composite Film Prepared by Chemical Oxidation Poly-

merization of Pyrrole, J. Appl. Polym. Sci., 64, 2149-2154, 1997. 

24. Boutrois J.P., Jolly R. and Petrescu C., Process of Polypyrrole

Deposited on Textile Product: Characterization and Applica-

tions,  Synth. Met., 85, 1405-1406, 1997.

25. ISO-105-X12, Textile Tests for Color Fastness, 1993 . 

26. ISO 105-C01, Textile Tests for Color Fastness, Part I -Color

Fastness to Washing, 1992.

27. Morton W.E. and Hearle J.W.S., Physical Properties of Textile

Fibers, The Textile Institute, London, UK, 509-511, 1975.

28. Tzou K. and Gregory R.V., Kinetic Study of Chemical Poly-

merization of Aniline in Aqueous Solution, Synth. Met., 47, 267-

277, 1992.

29. Pud A.A., Rogalsky S.P., Shapoval G.S. and Korzhenko A.A.,

The Polyaniline Poly(ethylene terephthalate) Composite, Synth.

Met., 99, 175-179, 1999.

30. Kang E.T., Neoh K.G., Pun M.Y., Tan K.L. and Loh F.C., Charg

Transfer Intractions  between Polyaniline and Surface Function-

alized Polymer Substrate, Synth. Met., 69, 105-108, 1995.

31. Firase R., Shikata T. and Shirai M., Selective Formation of

Polyaniline on Wool by Chemical Polymerization, Using Potas-

sium Iodate, Synth. Met., 146, 73-77, 2004.

32. Stafstrom S., Bredas J.L., Epestin A.J., Woo H.S. and

MacDiarmid A.G., Polaron Lattice in Highly Conducting

Polyaniline: Theoretical and Optical Studies, Phys. Rev. Lett.,

59, 1464-1467, 1987.

33. Shacklette L.W., Han C.C. and Luly M.H., Polyaniline Blend in

Termoplastics, Synth. Met., 57, 3532-3537, 1993.

34. Nouri M., Haghighat Kish M., Entezami A.A. and Edrisi M.,

Conductivity of Textile Fibers Treated with Aniline, Iran.

Polym. J., 9, 49-57, 2000.

35.  ISO 105-A03, Grey Scale for Assessing Staining, 1993.

36. ISO 105-A02, Gray Scale for Assessing Change in Colour,

1993.

Archive of SID

www.SID.ir


