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t< <ØÓ�Ö]<»<íË×j§< <�< <<E<⁄<^ÃÚ<t<H<_D< <

  

MSMSMSMS< << << << <<°rŠÒù]<ì…„Ö<�}ù]<ïçjŠ¹]<»<xév’Ö]<Äè‡çjÖ]<°fi<l^ŞŞ~¹]<å„â<ï‚uc<°rŠÒù]<ì…„Ö<�}ù]<ïçjŠ¹]<»<xév’Ö]<Äè‡çjÖ]<°fi<l^ŞŞ~¹]<å„â<ï‚uc<°rŠÒù]<ì…„Ö<�}ù]<ïçjŠ¹]<»<xév’Ö]<Äè‡çjÖ]<°fi<l^ŞŞ~¹]<å„â<ï‚uc<°rŠÒù]<ì…„Ö<�}ù]<ïçjŠ¹]<»<xév’Ö]<Äè‡çjÖ]<°fi<l^ŞŞ~¹]<å„â<ï‚ucVVVV< << << << <

_< <
< <
< <
< <
< <

h< <
< <

t< <
< <
< <
< <
< <

�< <
< <

�� 

�� � � 

2s 

2p 

�� 

�� � � 

2s 

2p 

�� 

�� ��  

2s 

2p 

�� 

�� � � 

2s 

2p 



 

 
O� �

íÚ^ÃÖ]�íèçÞ^n×Ö�ð^éÛéÓÖ]�»�»]çÖ]��I�í×ò‰_� ��_���]‚Âc�KØé¶�‚Û¦�‹Þçè�‚Û¦ 

�Ùæù]�h^fÖ]�Vì…„Ö]�íéße 

  
  
  
  
  
  
  
  
  
  

< << <
< <
< <

< <

< <
<_<I<<l†ã¾<^ËÖ_<l^ÛéŠq<Ü¿ÃÚ»<<á^Ó¹]<‹ËÞë„Ö]<gâ„Ö]<ívéË‘<Ä•æ<ØfÎ<äéÊ<l†ã¾L<< <

h<I<×é×Î<ífŠÞ]‚q<í<>gâ„Ö]<Ùø}<àÚ<„Ëßi<�<^ËÖ_<l^ÛéŠq<àÚ<<l‚i…]æ<<»<àÚ<†}ù]<gÞ^¢]<î×Â<l^–Úæ<˜Ãe<l†ã¾æ<^â…^ŠÚ<‹ÓÂ
|ç×Ö]L< <

tI<<î×Â<l^–Úæ<˜Ãe<l†ã¾�Þ^q<<Ùæù]<Åç•ç¹]J< <
< <
< <
< <
< <
< <
< <
< <
< <
  
  
  

MJ ì…]†£]<íq…�æ<¼Ç–Ö]<àÚ<íè�^ÃÖ]<Íæ†¿Ö]<k�<l]‡^ÇÖ]<Äé¶<ð^e†ãÓ×Ö<íÖ‡^ÂJ< <

NJ Ú<íeçfÞù]<kÆ†Ê<]ƒc<àÚ<ØÎ_<‡^ÇÖ]<¼Ç•<xf’è<oé�<‡^ÇÖ]<àLzLM<îju<LzLLM<Ðfñ‡<ÜÚ<<š†Ãi<]ƒc<ð^e†ãÓ×Ö<ğø‘çÚ<xf’è<‡^ÇÖ]<ádÊ
g‰^ßÚ<‚ãq<Ñ†ËÖJ< <

OJ <±c<°fŞÏÖ]<°e<‚ã¢]<Ñ†Ê<‚è‡<]ƒcêÖ]çu<MLLLL<<kÖçÊEkÖçÊ<Í÷a<ì†�ÂD<Àuøè<<àÚ<ì…ç¿ß¹]<�Æ<íÃ�ù]<àÚ<Øé‰<ÑøŞÞ]
ğ̂–éÚæ<gfŠi<¼fã¹]<íeçfÞ_<…]‚¢<Èè†ËjÖ]<¼fã¹]<íÃ�`e<íÃ�ù]<å„â<ké�J< <

        

• ¼fã¹]�íÃ�_�t^jÞc�½æ†�V� �
� �

MJ Ê<‡^ÇÖ]<¼Ç•<áçÓè<á_<àÚ<ØÎ_<^ãéLzLM<I<LzLLM<Ðfñ‡<ÜÚ<J< <

NJ <‚ãqêe†ãÒ<<g‰^ßÚêÖ]çu<MLLLL<<kÖçÊJ< <

• ”]ç}�¼fã¹]�íÃ�_V� �
  

MJ ì�Ç‘<íè�^Ú<Ðñ^Î�<àÚ<áçÓjiJ< << << <

NJ íÛéÏjŠÚ<½çŞ}<»<�ŠiJ 

OJ ë…]†u<�m`i<^�J< << << << << <

PJ <ØÓe<†m`jiêŠé�^ßÇ¹]æ<êe†ãÓÖ]<°Ö^�]<àÚJ 

QJ íßv�Ö]<ífÖ^‰J 
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1 ) : 5B : 1S2 , 2S2 , 2P1  
 <êŠéñ†Ö]<ÜÓÖ]<�‚Â<YN< << <<ëçÞ^nÖ]<ÜÓÖ]<�‚Â<YO< <

2 ) : 8O : 1S2 , 2S2 , 2P4  
 <êŠéñ†Ö]<ÜÓÖ]<�‚Â<YN< << <<ëçÞ^nÖ]<ÜÓÖ]<�‚Â<YO< <

3 ) : 16S : 1S2 , 2S2 , 2P6 , 3S2 , 3P4  
 <êŠéñ†Ö]<ÜÓÖ]<�‚Â<YO< << <<ëçÞ^nÖ]<ÜÓÖ]<�‚Â<YQ 
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 sjßj‰]<<íß‰<áçŠÚç�MTUS<<á_<êe†ãÓÖ]<Èè†ËjÖ]<h…^Ÿ<àÚ<ÝV< <
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�EM��V�D�êŠéñ†Ö]�ÜÓÖ]��‚Â�En��DPrincipal Quantum Number 

<�‚¬<�‚Â<ÜÎ…<E<ífi…<D_<íéŠéñ†Ö]<íÎ^ŞÖ]<l^èçjŠÚæ<<Äf�jè<�Ö]<l^Þæ�ÓÖý]<�‚Â<ÔÖ„Òæ<íéŠéñ†Ö]<íË×Æù]
êŠéñ…<ïçjŠÚ<ØÒ<^ãe< <

�EN��V�D�ëçÞ^nÖ]�ÜÓÖ]��‚ÂEl��DSubsidiary Quantum Number 

�‚¬<�‚Â<íéÂ†ËÖ]<l^èçjŠ¹]<�‚Â<<^â�‚Âæ<êŠéñ…<íÎ^�<ïçjŠÚ<ØÒ<»J< <
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�Ùæù]�h^fÖ]�Vì…„Ö]�íéße 

�EO��V�DÓÖ]��‚Â�êŠé�^ßÇ¹]�Ü�Em��DMagnetic Quantum Number 

�‚¬<�‚Â<<�‚Â<°ÃÚ<êÂ†Ê<ïçjŠÚ<ØÒ<»<l÷^jée…æù]J  

�EP��V�D�êÖˆÇ¹]�ÜÓÖ]��‚ÂE ms �DSpin Quantum Number 

�‚¬<�‚Â<<íéÖˆÇ¹]<áæ�ÓÖý]<íÒ†u<íéÂçÞ»<Ù^jée…æù]<<êe†ÏÂ<íÒ†u<„~ji<‚ÏÊ<íÂ^ŠÖ]E����<D<^ãŠÓÂ<æ_E�JD< <

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  
  
  

M�I�íe^vŠÖ]�íéÞæ�ÓÖý]�EÙ^jée…æù]��D�V�< <
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O�I�_‚fÚ�ð^ßfÖ]�ë‚Â^’jÖ]�V�< <

‚e÷<l^Þæ�ÓÖþÖ<á_<ú³<l^èçjŠ¹]<íéÂ†ËÖ]<l]ƒ<íÎ^ŞÖ]<ØÎù]<ğ÷æ_<Üm<l^èçjŠ¹]<l]ƒ<íÎ^ŞÖ]<î×Âù]<J< <
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PI�ì‚Â^Î�‚Þçâ��V< <

÷<p‚¬<t]æ�‡]<°Þæ�ÓÖý<»<ëçjŠÚ<êÂ†Ê<°ÃÚ<H<÷c<‚Ãe<á_<ØÇ�i<äi÷^jée…æ_<ë�]†Ê<÷æ_<⁄J<< <
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Q�I�_‚fÚ�Ý‚Â�‚Ò`jÖ]�Eè^ât�ÞˆV�D� �

Ä–−<]„â<ácæ<H<‚u]æ<kÎæ<»<⁄<^ÃÚ<áæ�ÓÖý]<íÂ†‰æ<á^ÓÚ<‚è‚�<⁄<^é×ÛÂ<ØévjŠè<<l÷^Ûju÷]<°Þ]çÏÖ< <
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RI�íè†¿Þ�hçéÂ�…çe��V� �

MJ <Ø�Ê»<<Ìé�<�ŠËië_<<Ýçé×é�]<ì…ƒ<Ìé�<�ŠËi<ÄŞjŠè<�<äÞ_<îju<°qæ…‚é�]<�Æ<†}a<†’ßÂ�Ö]<°Þæ�ÓÖc<î×Â<ïçj�J< <

NJ �†¥<áæ�ÓÖý]<�jÂ]<<ÜéŠqë�^Ú<<„}`è<�æ<gÖ^‰»<íéqçÚ<ğ̂‘]ç}<äÖ<á_<…^fjÂ÷]J< <

OJ <íÎ�<ØÓe<áæ�ÓÖý]<íÂ†‰æ<á^ÓÚ<àÚ<ØÒ<°éÃi<àÓµ<äÞ_<š�Ê]»<ğ̂é×ÛÂ<ØévjŠè<å„âæ<kÎçÖ]<‹ËÞ<J<Ý‚~jŠ¹]<‡^ã¢]<áù»<
äjÂ†‰<æ_<äÞ^ÓÚ<àÚ<�Çè<Íç‰<áæ�ÓÖý]<íÂ†‰æ<á^ÓÚ<‚‘…<íé×ÛÂJ< <

٤. <íè†¿Þ<l÷�^ÃÚ<kßéeX…çe<Z<á_<Õ†vjè<ÜéŠq<àÂ<ì…^fÂ<áæ�ÓÖý]»<<…]‚Úë†ñ]�<<ž<çjŠÚë_<<^�<ì…„Ö]<á_<kfm<‚Îæ<HívŞŠÚ<ì…„Ö]<á_
ímønÖ]<íéÆ]†ËÖ]<l^â^Ÿ÷]J 
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�Ùæù]�h^fÖ]�Vì…„Ö]�íéße 

  
 

 

 

 

  

 

 35Br : 1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p5 

 30Zn : 1s2 2s2 2p6 3s2 3p6 4s2 3d10 

 26Fe : 1s2 2s2 2p6 3s2 3p6 4s2 3d6 

 10Ne : 1s2 2s2 2p6 

 20Ca : 1s2 2s2 2p6 3s2 3p6 4s2 

 11Na : 1s2 2s2 2p6 3s1 

  
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  

  

MJ �äÖ�ìˆéºæ�íé‰^‰_�íé‘^}�çâ�†’ßÂ�ëù�êŞ¤]�ÌéŞÖ]V� �

÷<äÞù<<<îŞ¤]<ÌéŞÖ]<‹ËÞ<^Û�<á]†’ßÂ<‚qçè< <
< <

NJ �íqæ�ˆÚ�íÃéf��äÖ�áæ�ÓÖý] 

íéqçÚ<äÒ†u<äfu^’i<Õ†vjÚ<gÖ^‰<ë�^Ú<ÜéŠq<áæ�ÓÖý]<áù<ë_<ý]<á_íqæ�ˆÚ<íÃéf�<áæ�ÓÖ<ë_<<l^ÛéŠ¢]<íÃéf�
<l^qç¹]<íÃéf�æJ< <

< <

OJ �^ée†ãÒ�íÖ�^ÃjÚ�ì…„Ö] 

�‚Â<á÷<l^Þçiæ�Ö]<ífqç¹]<Ø}]�<ì]çßÖ]<<Y<<<ífÖ^ŠÖ]<l^Þæ�ÓÖ÷]<�‚Â<»<…æ‚i<�Ö]l^èçjŠÚ<<íÎ^ŞÖ]J< <
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�ÓÖ÷]�Äè‡çjÖ]�gjÒ]�íéÖ^jÖ]�l]…„×Ö�êÞæV� �
M�–�35Br�� �� �� �N�–�30Zn� 
O�–�26Fe�� �� �� �P�–�10Ne� 
Q�–�20Ca�� �� �� �R�–�11Na�� �
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MJ �äÖ�ìˆéºæ�íé‰^‰_�íé‘^}�çâ�†’ßÂ�ëù�êŞ¤]�ÌéŞÖ]� �
NJ �íqæ�ˆÚ�íÃéf��äÖ�áæ�ÓÖý] 

OJ �^ée†ãÒ�íÖ�^ÃjÚ�ì…„Ö] 

PJ �ØÇ�i�á_�l^Þæ�ÓÖ÷]�Ø–Ëi�‚u]çÖ]�êÂ†ËÖ]�ëçjŠ¹]�»�tæ�ˆi�á_�ØfÎ�í×ÏjŠÚ�l÷^jée…æù] 

QJ �êÂ†ËÖ]�íÎ^ŞÖ]�ëçjŠÚ�Äf�jèEp�D�êÂ†ËÖ]�íÎ^ŞÖ]�ëçjŠÚ�Äf�jè�^Ûßée�l^Þæ�ÓÖ]�íjŠeEdD�l^Þæ�ÓÖ]�ì†�Ãe 
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�Ùæù]�h^fÖ]�Vì…„Ö]�íéße 

PJ çÖ]�êÂ†ËÖ]�ëçjŠ¹]�»�tæ�ˆi�á_�ØfÎ�í×ÏjŠÚ�l÷^jée…æù]�ØÇ�i�á_�l^Þæ�ÓÖ÷]�Ø–Ëi�‚u] 

<†Ê^ßi<ïçÎ<l^Þæ�ÓÖý]<t]æ�‡]<àÂ<sjßè<oéu<íÎ^ŞÖ]<oéu<àÚ<ì…„×Ö<Ø–Ê_<ÔÖƒ<á÷–<<‹Ò^Ãj¹]<^Û�ˆÆ<ÜÆ…–<<<^º
<ì…„Ö]<…]†Ïj‰]<Ý‚Â<±c<ë�öè<E<^ãjÎ^�<ì�^è‡<D<ì…„Ö]<êŞÃè<^º<‚u]æ<å^Ÿ]<»<áçÓè<ì�†Ë¹]<l^Þæ�ÓÖý]<ÙˆÆ<^Ûßée

<…]†Ïj‰÷]<àÚ<…‚Î<�Ò_J< <
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QJ ŞÖ]�ëçjŠÚ�Äf�jè�êÂ†ËÖ]�íÎ^Ep�D�êÂ†ËÖ]�íÎ^ŞÖ]�ëçjŠÚ�Äf�jè�^Ûßée�l^Þæ�ÓÖ]�íjŠeEdD�l^Þæ�ÓÖ]�ì†�Ãe 

á÷<<êÂ†ËÖ]<ïçjŠ¹]p <<ímøm<<àÚ<áçÓjèl÷^jée…æ_<ëçjŠ¹]æd<<íŠ¸<àÚ<áçÓjèl÷^jée…æ_<<<ØÒæ_e…æjé<Äf�jè<Ù^
<°éÞæ�ÓÖ^eJ< <

  
  
  
  
  
  
  
  
  
  
  

Ö]<Ä•æ<àÚ<�…çÊ…ƒ…<àÓ³<gâ„Ö]<íÖøÆ<íe†Ÿ<àÚ<êÖ^jÖ]<tƒçÛßV< <
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• †Ç’Ö]<»<íéâ^ßjÚ< <

• <êãÊ<êâ^ßj¹]<^â†Ç‘<ÜÆ…íéŠÛ�Ö]<íÂçÛ�]<äf�i<géÒ�Ö]<ì‚ÏÃÚ< <

• àÚ<gÒ�i<<<íèˆÒ†Ú<ì]çÞE‹Û�Ö]<ØnÚ<D<l^Þæ�ÓÖý]<^�çu<…æ‚iEgÒ]çÓÖ]<ØnÚJD< <
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• ì…„Ö]<àÚ<ğ]�nÒ<†Ç‘_J< <

• Öý]<l]…]‚¹]<°eæ<ì]çßÖ]<°e<íÃ‰^�<l^Ê^ŠÚ<‚qçi<íéÞæ�ÓEíjÛ’Ú<�Æ<ì…„Ö]D 

• ífqç¹]<íßv�Ö]<ì]çßÖ]<»<ˆÒ�iJ 

• l^Þæ�ÓÖý]<í×jÒ<Ù^Ûâý<ì…„Ö]<í×jÒ<Ü¿ÃÚ<ì]çßÖ]<»<ˆÒ�iJ 

 

 l^Þæ�ÓÖý]V 
 

• ì]çßÖ]<í×jÓÖ<ífŠßÖ^e<í×éò•<^ãj×jÒJ< <

• <ì]çßÖ]<»<ífqç¹]<íßv�Ö]<ïæ^Ši<ì…„Ö]<»<l^Þæ�ÓÖý]<ÄéÛ¢<ífÖ^ŠÖ]<íßv�Ö]E†ãÒ<íÖ�^ÃjÚ<ì…„Ö]ğ̂éeJD 

• ì]çßÖ]<°eæ<^ãßée<h„¢]<ïçÎ<ÜÆ…<í‘^}<l]…]‚Ú<»<ì�fÒ<íÂ†Še<ì]çßÖ]<Ùçu<l^Þæ�ÓÖý]<…æ‚iJ 

• ^Ûâ<ğ̂â^Ÿ]<°i�^–jÚæ<ğ]…]‚ÏÚ<°jèæ^ŠjÚ<°jÖ�^fjÚ<°içÎ<±c<ì]çßÖ]<Ùçu<^ãÞ]…æ�<»<l^Þæ�ÓÖý]<Ä–¡VI 

MJ l^Þæ�ÓÖþÖ<ífqç¹]<ì]çßÖ]<h„q<ìçÎJ< <

NJ <àÂ<íò�^Þ<íèˆÒ†Ú<�†�<ìçÎì]çßÖ]<Ùçu<áæ�ÓÖý]<á]…æ�J 
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�Ùæù]�h^fÖ]�Vì…„Ö]�íéße 

  
  
  
  
  
  
  
  
  
  

  

<<Øèç{ŠÒ^Ú<í{è†¿Þ<ÄÚ<ï…„Ö]<géÒ�×Ö<�…çÊ…ƒ…<…ç’i<š…^Ãi<<EMaxwell <<<D<<<<<<<íéÓé{‰øÓÖ]<^{ÓéÞ^Óé¹]<°Þ]ç{Î<î{×Â<‚{ÛjÃi<�{Ö]æ<E<<°Þ]ç{Î
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<<<ì]ç{{ßÖ]<»<¼Ï{{Šè<î{{ju<ê{{Þæˆ×u<…]‚{{Ú<»<…æ‚{{èæ<^é«…‚{{i<äjÂ†{{‰<Ø{{Ïiæ<å…]‚{{Ú<†{{ŞÎ<Ì{{’Þ<Ø{{Ïèæ<†Ûj{{ŠÚ<Å^Ã{{�c<í{{Ö^u<»<áç{{Óè<áæ�{{ÓÖý]
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MMMM< << << << <<çâ<gqç¹]<gŞÏÖ]<íãq<Í†vßè<ë„Ö]<Å^Ã�Ö]<áçÓè<êe†ãÓÖ]<Ù^�]<»<çâ<gqç¹]<gŞÏÖ]<íãq<Í†vßè<ë„Ö]<Å^Ã�Ö]<áçÓè<êe†ãÓÖ]<Ù^�]<»<çâ<gqç¹]<gŞÏÖ]<íãq<Í†vßè<ë„Ö]<Å^Ã�Ö]<áçÓè<êe†ãÓÖ]<Ù^�]<»<çâ<gqç¹]<gŞÏÖ]<íãq<Í†vßè<ë„Ö]<Å^Ã�Ö]<áçÓè<êe†ãÓÖ]<Ù^�]<»<JJJJJJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJJJJJ< << << << <
_< <^ËÖ_<ÜéŠq< <h< <¼fã¹]<íÃ�_< <
t< <^Ú^q<íÃ�_< <�< <<íÃ�_x<< <
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_< <n< <h< <2n 

t< <n2< <�< <2n2< <
 

OOOO< << << << <<çâ<‹Ú^¤]<êŠéñ†Ö]<íÎ^ŞÖ]<ïçjŠÚ<»<l^Þæ�ÓÖý]<àÚ<�‚Â<î’Î_<çâ<‹Ú^¤]<êŠéñ†Ö]<íÎ^ŞÖ]<ïçjŠÚ<»<l^Þæ�ÓÖý]<àÚ<�‚Â<î’Î_<çâ<‹Ú^¤]<êŠéñ†Ö]<íÎ^ŞÖ]<ïçjŠÚ<»<l^Þæ�ÓÖý]<àÚ<�‚Â<î’Î_<çâ<‹Ú^¤]<êŠéñ†Ö]<íÎ^ŞÖ]<ïçjŠÚ<»<l^Þæ�ÓÖý]<àÚ<�‚Â<î’Î_J<JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ< << << << <
_< <ON< <h< <NQ< <
t< <QL< <�< <Q< <
  

PPPP< << << << <Ç•<k�<�]ç¹]<ì†ā_<°~Ši<‚ßÂÇ•<k�<�]ç¹]<ì†ā_<°~Ši<‚ßÂÇ•<k�<�]ç¹]<ì†ā_<°~Ši<‚ßÂÇ•<k�<�]ç¹]<ì†ā_<°~Ši<‚ßÂ<ÌéŞÖ^e<Í†Ãi<íÞç×Ú<½çŞ}<^ãßÚ<…‚’è<íéÖ^Â<ì…]†u<l^q…�<±c<˜Ë~ßÚ<¼<ÌéŞÖ^e<Í†Ãi<íÞç×Ú<½çŞ}<^ãßÚ<…‚’è<íéÖ^Â<ì…]†u<l^q…�<±c<˜Ë~ßÚ<¼<ÌéŞÖ^e<Í†Ãi<íÞç×Ú<½çŞ}<^ãßÚ<…‚’è<íéÖ^Â<ì…]†u<l^q…�<±c<˜Ë~ßÚ<¼<ÌéŞÖ^e<Í†Ãi<íÞç×Ú<½çŞ}<^ãßÚ<…‚’è<íéÖ^Â<ì…]†u<l^q…�<±c<˜Ë~ßÚ<¼J<JJJJJJJJJJJJJ<JJJJJJJJJJJJJ<JJJJJJJJJJJJJ<JJJJJJJJJJJJ< << << << <
_< <êñ†¹]< <h< <†ÛjŠ¹]< <
t< <êŞ¤]< <�< <“jÛ¹]< <
  

QQQQ< << << << <<ê‰^‰ù]<ïçjŠ¹]<»<l÷^jée…æúÖ<ê×ÓÖ]<�‚ÃÖ]<ê‰^‰ù]<ïçjŠ¹]<»<l÷^jée…æúÖ<ê×ÓÖ]<�‚ÃÖ]<ê‰^‰ù]<ïçjŠ¹]<»<l÷^jée…æúÖ<ê×ÓÖ]<�‚ÃÖ]<ê‰^‰ù]<ïçjŠ¹]<»<l÷^jée…æúÖ<ê×ÓÖ]<�‚ÃÖ]<E<E<E<En<<<<<D<D<D<D<ëæ^Šè<ëæ^Šè<ëæ^Šè<ëæ^ŠèJ<JJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJ< << << << <
_< <n< <h< <2n 

t< <n2< <�< <2n2< <
  

RRRR< << << << <ù]<†’ßÃÖ<êÞæ�ÓÖý]<géÒ�Ö]ù]<†’ßÃÖ<êÞæ�ÓÖý]<géÒ�Ö]ù]<†’ßÃÖ<êÞæ�ÓÖý]<géÒ�Ö]ù]<†’ßÃÖ<êÞæ�ÓÖý]<géÒ�Ö]<°rŠÒ<°rŠÒ<°rŠÒ<°rŠÒ<E<E<E<E8O<<<<<D<D<D<D<çâ<ì†ÏjŠ¹]<íÖ^£]<»<çâ<ì†ÏjŠ¹]<íÖ^£]<»<çâ<ì†ÏjŠ¹]<íÖ^£]<»<çâ<ì†ÏjŠ¹]<íÖ^£]<»J<JJJJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJJ< << << << <
_< <1S2, 2S2, 2P3,3S1 h< <1S2, 2S1, 2P3,3S1 

t< <1S2, 2S2, 2Px
2, 2Py

1, 2Pz
1 �< <1S2, 2S2, 2Px

2, 2Py
2, 2Pz

0 
  

SSSS< << << << <<ë…„Ö]<å�‚Â<†’ßÃÖ<êÞæ�ÓÖý]<géÒ�Ö]<ë…„Ö]<å�‚Â<†’ßÃÖ<êÞæ�ÓÖý]<géÒ�Ö]<ë…„Ö]<å�‚Â<†’ßÃÖ<êÞæ�ÓÖý]<géÒ�Ö]<ë…„Ö]<å�‚Â<†’ßÃÖ<êÞæ�ÓÖý]<géÒ�Ö]<E<E<E<EMRMRMRMR<<<<<D<D<D<D<çâ<‚Þçâ<ì‚Â^ÏÖ<⁄<^Ïf�<çâ<‚Þçâ<ì‚Â^ÏÖ<⁄<^Ïf�<çâ<‚Þçâ<ì‚Â^ÏÖ<⁄<^Ïf�<çâ<‚Þçâ<ì‚Â^ÏÖ<⁄<^Ïf�J<JJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJ< << << << <
_< <1S2, 2S2, 2P6,3S2, 3Px

2, 3Py
1, 3Pz

1 h< <1S2, 2S2, 2P6,3S2, 3P4  

t< <1S2, 2S2, 2P6,3S2, 3Px
2, 3Py

1, 3Pz
0 �< <1S2, 2S2, 2P2,3S2, 3Px

2, 3Py
2, 3Pz

1 
  

TTTT< << << << <<êÂ†ËÖ]<ïçjŠ¹]<»<l÷^jée…æúÖ<ê×ÓÖ]<�‚ÃÖ]<êÂ†ËÖ]<ïçjŠ¹]<»<l÷^jée…æúÖ<ê×ÓÖ]<�‚ÃÖ]<êÂ†ËÖ]<ïçjŠ¹]<»<l÷^jée…æúÖ<ê×ÓÖ]<�‚ÃÖ]<êÂ†ËÖ]<ïçjŠ¹]<»<l÷^jée…æúÖ<ê×ÓÖ]<�‚ÃÖ]EEEE<<<<<<<<f<<<<<<<<DDDD<ëæ^Šè<ëæ^Šè<ëæ^Šè<ëæ^ŠèJ<JJJJJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJJJ< << << << <
_< <M< <h< <O< <
t< <Q< <�< <S< <
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UUUU< << << << <ÃÖ]ÃÖ]ÃÖ]ÃÖ]<ÜÓÖ]<�‚Â<çâ<êŠéñ†Ö]<íÎ^ŞÖ]<ïçjŠÚ<»<íéÂ†ËÖ]<íÎ^ŞÖ]<l^èçjŠÚ<�‚Â<Ønµ<ë„Ö]<�‚<ÜÓÖ]<�‚Â<çâ<êŠéñ†Ö]<íÎ^ŞÖ]<ïçjŠÚ<»<íéÂ†ËÖ]<íÎ^ŞÖ]<l^èçjŠÚ<�‚Â<Ønµ<ë„Ö]<�‚<ÜÓÖ]<�‚Â<çâ<êŠéñ†Ö]<íÎ^ŞÖ]<ïçjŠÚ<»<íéÂ†ËÖ]<íÎ^ŞÖ]<l^èçjŠÚ<�‚Â<Ønµ<ë„Ö]<�‚<ÜÓÖ]<�‚Â<çâ<êŠéñ†Ö]<íÎ^ŞÖ]<ïçjŠÚ<»<íéÂ†ËÖ]<íÎ^ŞÖ]<l^èçjŠÚ<�‚Â<Ønµ<ë„Ö]<�‚J<JJJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJ< << << << <
_< <êŠé�^ßÇ¹]< <h< <êŠéñ†Ö]< <
t< <ëçÞ^nÖ]< <�< <<êÖˆÇ¹]< <
 

MLMLMLML< << << << <<oÃfßi<íÎ^�<ØÎ_<l^èçjŠÚ<±c<ì…^n¹]<ì…„Ö]<l^Þæ�ÓÖý]<�çÃi<^Ú‚ßÂ<oÃfßi<íÎ^�<ØÎ_<l^èçjŠÚ<±c<ì…^n¹]<ì…„Ö]<l^Þæ�ÓÖý]<�çÃi<^Ú‚ßÂ<oÃfßi<íÎ^�<ØÎ_<l^èçjŠÚ<±c<ì…^n¹]<ì…„Ö]<l^Þæ�ÓÖý]<�çÃi<^Ú‚ßÂ<oÃfßi<íÎ^�<ØÎ_<l^èçjŠÚ<±c<ì…^n¹]<ì…„Ö]<l^Þæ�ÓÖý]<�çÃi<^Ú‚ßÂJ<JJJJJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJJJ< << << << <
_< <l^ÛéŠq<^ËÖ_< <h< <òéâ<î×Â<íÎ^�í<íéËé�<½çŞ}< <
t< <^jée<l^ÛéŠq< <�< <^Ú^q<íÃ�_< <
 

MMMMMMMM< << << << <<l^Þæ�ÓÖý]<íéÞ^�<^ãe<ì…ƒ<l^Þæ�ÓÖý]<íéÞ^�<^ãe<ì…ƒ<l^Þæ�ÓÖý]<íéÞ^�<^ãe<ì…ƒ<l^Þæ�ÓÖý]<íéÞ^�<^ãe<ì…ƒ<êÂ†ËÖ]<ïçjŠ¹]<»<êÂ†ËÖ]<ïçjŠ¹]<»<êÂ†ËÖ]<ïçjŠ¹]<»<êÂ†ËÖ]<ïçjŠ¹]<»<E<E<E<Ed<<<<<D<D<D<D<l÷^jée…æ_<�‚Â<ádÊ<l÷^jée…æ_<�‚Â<ádÊ<l÷^jée…æ_<�‚Â<ádÊ<l÷^jée…æ_<�‚Â<ádÊ<E<E<E<Ed<<<<<<<<<D<D<D<D<ëæ^Šè<íò×jº<Ì’ßÖ]<ëæ^Šè<íò×jº<Ì’ßÖ]<ëæ^Šè<íò×jº<Ì’ßÖ]<ëæ^Šè<íò×jº<Ì’ßÖ]J<JJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJ< << << << <
_< <M< <h< <N< <
t< <O< <�< <P< <
 

MNMNMNMN< << << << <<áçe†Ó×Ö<êÞæ�ÓÖý]<géÒ�Ö]<áçe†Ó×Ö<êÞæ�ÓÖý]<géÒ�Ö]<áçe†Ó×Ö<êÞæ�ÓÖý]<géÒ�Ö]<áçe†Ó×Ö<êÞæ�ÓÖý]<géÒ�Ö]<E<E<E<E6C<<<<<D<D<D<D<ì†ÏjŠ¹]<ì…„Ö]<»<ì†ÏjŠ¹]<ì…„Ö]<»<ì†ÏjŠ¹]<ì…„Ö]<»<ì†ÏjŠ¹]<ì…„Ö]<»<çâ<‚Þçâ<ì‚Â^Î<gŠu<çâ<‚Þçâ<ì‚Â^Î<gŠu<çâ<‚Þçâ<ì‚Â^Î<gŠu<çâ<‚Þçâ<ì‚Â^Î<gŠuJ<JJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJ< << << << <
_< <1S2, 2S2, 2Px

1, 2Py
1, 2Pz

0
 h< <1S2, 2S2, 2P2  � � 

t< <1S2, 2S2, 2P2   �    � �< <1S2, 2S2, 2P2  �  
  

MOMOMOMO< << << << <Ýæ�Ö]<áçèù<xév’Ö]<êÞæ�ÓÖý]<géÒ�Ö]Ýæ�Ö]<áçèù<xév’Ö]<êÞæ�ÓÖý]<géÒ�Ö]Ýæ�Ö]<áçèù<xév’Ö]<êÞæ�ÓÖý]<géÒ�Ö]Ýæ�Ö]<áçèù<xév’Ö]<êÞæ�ÓÖý]<géÒ�Ö]<<<<EEEE<<<<Br
- <<<<<E<D<E<D<E<D<E<D18Ar<<<<<<<<<<H<<H<<H<<H35Br<<<<<D<D<D<D<çâ<çâ<çâ<çâJ<JJJJJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJJJJ< << << << <

_< <[ Ar ] , 4s2 , 3d9 , 4p6 h< <[ Ar ] , 4s2 , 3d10 , 4p5 

t< <[ Ar ] , 4s2 , 3d10 , 4p6 �< <[ Ar ] , 4s2 , 3d10 , 4p5 , 5s1 
 

MPMPMPMP< << << << <<ì†ÏjŠ¹]<íÖ^£]<»<…çËŠËÖ]<ì…„Ö<öÊ^ÓjÖ]<l^Þæ�ÓÖc<Øn³<�Ö]<íéÞæ�ÓÖý]<íÇé’Ö]<ì†ÏjŠ¹]<íÖ^£]<»<…çËŠËÖ]<ì…„Ö<öÊ^ÓjÖ]<l^Þæ�ÓÖc<Øn³<�Ö]<íéÞæ�ÓÖý]<íÇé’Ö]<ì†ÏjŠ¹]<íÖ^£]<»<…çËŠËÖ]<ì…„Ö<öÊ^ÓjÖ]<l^Þæ�ÓÖc<Øn³<�Ö]<íéÞæ�ÓÖý]<íÇé’Ö]<ì†ÏjŠ¹]<íÖ^£]<»<…çËŠËÖ]<ì…„Ö<öÊ^ÓjÖ]<l^Þæ�ÓÖc<Øn³<�Ö]<íéÞæ�ÓÖý]<íÇé’Ö]15P <<<<<êâ<êâ<êâ<êâJ<JJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJJJJJJ< << << << <
_< <

< <
h< <

< <
t< <

< <
�< <

< <
  

MQMQMQMQ< << << << <ÂÂÂÂ<ë…„Ö]<å�‚Â<†’ß<ë…„Ö]<å�‚Â<†’ß<ë…„Ö]<å�‚Â<†’ß<ë…„Ö]<å�‚Â<†’ß<E<E<E<EMUMUMUMU<<<<<D<D<D<D<ëæ^Šè<ì†ÏjŠ¹]<íÖ^£]<»<ì…„Ö]<»<l^Þæ�ÓÖý^e<íò×jÛ¹]<l÷^jée…æù]<�‚Â<äéÊ<áçÓè<ëæ^Šè<ì†ÏjŠ¹]<íÖ^£]<»<ì…„Ö]<»<l^Þæ�ÓÖý^e<íò×jÛ¹]<l÷^jée…æù]<�‚Â<äéÊ<áçÓè<ëæ^Šè<ì†ÏjŠ¹]<íÖ^£]<»<ì…„Ö]<»<l^Þæ�ÓÖý^e<íò×jÛ¹]<l÷^jée…æù]<�‚Â<äéÊ<áçÓè<ëæ^Šè<ì†ÏjŠ¹]<íÖ^£]<»<ì…„Ö]<»<l^Þæ�ÓÖý^e<íò×jÛ¹]<l÷^jée…æù]<�‚Â<äéÊ<áçÓèJ<JJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJJ<JJJJJJJJJJJJJJJJ< << << << <
_< <ML< <h< <M< <
t< <U< <�< <P< <
  

MRMRMRMR< << << << <<<^ãe<†’ßÂ<ì…ƒ<<^ãe<†’ßÂ<ì…ƒ<<^ãe<†’ßÂ<ì…ƒ<<^ãe<†’ßÂ<ì…ƒQQQQ<<<<<<<<<^âöÊ^Ói<l^Þæ�ÓÖc<�‚Â<áçÓè<l^Þæ�ÓÖý^e<íÖçÇ�Ú<íéÂ†Ê<íÎ^�<l^èçjŠÚ<^âöÊ^Ói<l^Þæ�ÓÖc<�‚Â<áçÓè<l^Þæ�ÓÖý^e<íÖçÇ�Ú<íéÂ†Ê<íÎ^�<l^èçjŠÚ<^âöÊ^Ói<l^Þæ�ÓÖc<�‚Â<áçÓè<l^Þæ�ÓÖý^e<íÖçÇ�Ú<íéÂ†Ê<íÎ^�<l^èçjŠÚ<^âöÊ^Ói<l^Þæ�ÓÖc<�‚Â<áçÓè<l^Þæ�ÓÖý^e<íÖçÇ�Ú<íéÂ†Ê<íÎ^�<l^èçjŠÚJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ< << << << <
_< <O h< <ML 

t< <S< <�< <T  

  

MSMSMSMS< << << << <<°qæ�éßÖ]<ì…ƒ<»<ìðö×Û¹]<l÷^jée…æúÖ<ê×ÓÖ]<�‚ÃÖ]<°qæ�éßÖ]<ì…ƒ<»<ìðö×Û¹]<l÷^jée…æúÖ<ê×ÓÖ]<�‚ÃÖ]<°qæ�éßÖ]<ì…ƒ<»<ìðö×Û¹]<l÷^jée…æúÖ<ê×ÓÖ]<�‚ÃÖ]<°qæ�éßÖ]<ì…ƒ<»<ìðö×Û¹]<l÷^jée…æúÖ<ê×ÓÖ]<�‚ÃÖ]7N<<<<<íÖ^£]<»<íÖ^£]<»<íÖ^£]<»<íÖ^£]<»<<<<<çâ<ì†ÏjŠ¹]<çâ<ì†ÏjŠ¹]<çâ<ì†ÏjŠ¹]<çâ<ì†ÏjŠ¹]JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ< << << << <
_< <M h< <N 

t< <O �< <Q 

 

MTMTMTMT< << << << <<<^ãe<ì†ÏjŠ¹]<íÖ^£]<»<ì…ƒ<<^ãe<ì†ÏjŠ¹]<íÖ^£]<»<ì…ƒ<<^ãe<ì†ÏjŠ¹]<íÖ^£]<»<ì…ƒ<<^ãe<ì†ÏjŠ¹]<íÖ^£]<»<ì…ƒSSSS<<<<<<<<<oÖ^nÖ]<êq…^¤]<êŠéñ†Ö]<íÎ^ŞÖ]<ïçjŠ¹<êÞæ�ÓÖý]<géÒ�Ö]<ádÊ<öÊ^Ói<l^Þæ�ÓÖc<oÖ^nÖ]<êq…^¤]<êŠéñ†Ö]<íÎ^ŞÖ]<ïçjŠ¹<êÞæ�ÓÖý]<géÒ�Ö]<ádÊ<öÊ^Ói<l^Þæ�ÓÖc<oÖ^nÖ]<êq…^¤]<êŠéñ†Ö]<íÎ^ŞÖ]<ïçjŠ¹<êÞæ�ÓÖý]<géÒ�Ö]<ádÊ<öÊ^Ói<l^Þæ�ÓÖc<oÖ^nÖ]<êq…^¤]<êŠéñ†Ö]<íÎ^ŞÖ]<ïçjŠ¹<êÞæ�ÓÖý]<géÒ�Ö]<ádÊ<öÊ^Ói<l^Þæ�ÓÖc
»<ì…„Ö]<å„�»<ì…„Ö]<å„�»<ì…„Ö]<å„�»<ì…„Ö]<å„�<<<<<çâ<ì†ÏjŠ¹]<íÖ^£]<çâ<ì†ÏjŠ¹]<íÖ^£]<çâ<ì†ÏjŠ¹]<íÖ^£]<çâ<ì†ÏjŠ¹]<íÖ^£]JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ< << << << <

_< <3S1 , 3P6 h< <3S1 , 3P4 , 3d2 

t< <3S2 , 3p5 �< <3S2 , 2P4 , 3d1 
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MUMUMUMU< << << << <<çâ<íéÂ†Ê<l^èçjŠÚ<ímøm<àÚ<áçÓjè<ë„Ö]<êŠéñ†Ö]<íÎ^ŞÖ]<ïçjŠÚ<çâ<íéÂ†Ê<l^èçjŠÚ<ímøm<àÚ<áçÓjè<ë„Ö]<êŠéñ†Ö]<íÎ^ŞÖ]<ïçjŠÚ<çâ<íéÂ†Ê<l^èçjŠÚ<ímøm<àÚ<áçÓjè<ë„Ö]<êŠéñ†Ö]<íÎ^ŞÖ]<ïçjŠÚ<çâ<íéÂ†Ê<l^èçjŠÚ<ímøm<àÚ<áçÓjè<ë„Ö]<êŠéñ†Ö]<íÎ^ŞÖ]<ïçjŠÚJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ< << << << <
_< <K< <h< <L 

t< <M< <�< <N< <
 

NLNLNLNL< << << << <oÖ^m<l÷^jée…æ_<Ø}]�<êÞæ�ÓÖý]<Äè‡çjÖ]oÖ^m<l÷^jée…æ_<Ø}]�<êÞæ�ÓÖý]<Äè‡çjÖ]oÖ^m<l÷^jée…æ_<Ø}]�<êÞæ�ÓÖý]<Äè‡çjÖ]oÖ^m<l÷^jée…æ_<Ø}]�<êÞæ�ÓÖý]<Äè‡çjÖ]<<<<<áçq…ù]<ì…„Ö<êŠéñ…<íÎ^�<ïçjŠÚ<áçq…ù]<ì…„Ö<êŠéñ…<íÎ^�<ïçjŠÚ<áçq…ù]<ì…„Ö<êŠéñ…<íÎ^�<ïçjŠÚ<áçq…ù]<ì…„Ö<êŠéñ…<íÎ^�<ïçjŠÚ18Ar<<<<<çâ<ì†ÏjŠ¹]<íÖ^£]<»<çâ<ì†ÏjŠ¹]<íÖ^£]<»<çâ<ì†ÏjŠ¹]<íÖ^£]<»<çâ<ì†ÏjŠ¹]<íÖ^£]<»JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ<<<<< << << << <

_< <
< <

h< <
< <

t< <
< <

�< <
< <

 

NMNMNMNM< << << << <<<^ãe<ì†ÏjŠ¹]<íÖ^£]<»<†’ßÂ<ì…ƒ<<^ãe<ì†ÏjŠ¹]<íÖ^£]<»<†’ßÂ<ì…ƒ<<^ãe<ì†ÏjŠ¹]<íÖ^£]<»<†’ßÂ<ì…ƒ<<^ãe<ì†ÏjŠ¹]<íÖ^£]<»<†’ßÂ<ì…ƒPPPP<<<<<<<<<Äe]†Ö]<ïçjŠ¹]<H<íÖçÇ�Ú<íéŠéñ…<íÎ^�<l^èçjŠÚ<Äe]†Ö]<ïçjŠ¹]<H<íÖçÇ�Ú<íéŠéñ…<íÎ^�<l^èçjŠÚ<Äe]†Ö]<ïçjŠ¹]<H<íÖçÇ�Ú<íéŠéñ…<íÎ^�<l^èçjŠÚ<Äe]†Ö]<ïçjŠ¹]<H<íÖçÇ�Ú<íéŠéñ…<íÎ^�<l^èçjŠÚ<E<E<E<E<öÊ^ÓjÖ]<ïçjŠÚ<öÊ^ÓjÖ]<ïçjŠÚ<öÊ^ÓjÖ]<ïçjŠÚ<öÊ^ÓjÖ]<ïçjŠÚ<D<D<D<D<ëçj¬<ëçj¬<ëçj¬<ëçj¬
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N�–��çâ�àè�}ù]�°èçjŠ¹]�»�Œ^vßÖ]�ì…„Ö�êÞæ�ÓÖý]�géÒ�Ö] 10, 3d 14S��]ƒ^¹��êÞæ�ÓÖý]�géÒ�Ö]�áçÓè�÷ 9, 3d 24S�J� �
  

<àÚ<áæ�ÓÖc<ØÏjßè<oéu(4s)<<±c(3d)<<áçÓè<îju(3d)<<ó×jº<⁄<^Ú^³<áçÓèæ(s)<<ì…„Ö]<áçÓi<ÔÖ„eæ<ó×jº<Ì’Þ
ğ]…]†Ïj‰]<†nÒ_J< <

  

O�–��†’ßÂ�EA����D��}ù]�ïçjŠÛ×Ö�êÞæ�ÓÖý]�géÒ�Ö] 34P,  24S�J� �
� �

�_–�^Ú��†’ßÃÖ]�]„��ë…„Ö]��‚ÃÖ]�çâJ� �
�h–�ÖçÇ�¹]�íéÂ†ËÖ]�l^èçjŠ¹]��‚Â�^Ú�l^Þæ�ÓÖý^e�íJ� �
�{qI��l^Þæ�ÓÖý^e�íÖçÇ�¹]�l÷^jée…æù]��‚Â�^ÚJ� �
��–�l÷^jée…æù]��‚Â�^Ú��íÖ^£]�å„â�»�íò×jº�Ì’ßÖ]J�� �

  

  
� �

�íéiû]�í×ò‰ù]�àÂ�gq_V� �

 ������������ 	 



 

 
MS� �

íÚ^ÃÖ]�íèçÞ^n×Ö�ð^éÛéÓÖ]�»�»]çÖ]��I�í×ò‰_� ��_���]‚Âc�KØé¶�‚Û¦�‹Þçè�‚Û¦ 

�Ùæù]�h^fÖ]�Vì…„Ö]�íéße 

  

�géÒ�Ö]�êÞæ�ÓÖý]�V[ 18Ar ] , 4S2 , 3d3, 4P3 ��������� ��ë_�������������V, 4P3��1S2 , 2S2 , 2P6 , 3S2  , 3P6 , 4S2 , 3d3� �
� �

[ 18Ar ] , 4S2 , 3d3, 4P3   
  
  
  

  � �
�⁄�÷æ_�Vë…„Ö]��‚ÃÖ]<<YOO<< <
^éÞ^m��⁄�V�l^Þæ�ÓÖý^e�íÖçÇ�¹]�íéÂ†ËÖ]�l^èçjŠ¹]��‚Â<<YT<<<íéÂ†Ê<l^èçjŠÚJ< <

⁄�^nÖ^m��⁄�V�l^Þæ�ÓÖý^e�íÖçÇ�¹]�l÷^jée…æù]��‚Â<<Y<<MT<<<Ù^jée…æ_J< <

⁄⁄�^Ãe]…��V�íÖ^£]�å„â�»�íò×jº�Ì’ßÖ]�l÷^jée…æù]��‚Â<Y<<<O<<l÷^jée…æ_J<< <
  

êŠéñ†Ö]�ïçjŠ¹] 
ïçjŠ¹]�ÜÎ…� �

�(n)� �
�íéÂ†ËÖ]�l^èçjŠ¹]��‚Â 

l  = n�
l÷^jée…æù]��‚Â� �

m = �n2�
l^Þæ�ÓÖý]��‚Â� �

�2n2 

ë…„Ö]��‚ÃÖ]� �
l^Þæ�ÓÖý]��‚Â� �

K M M<1s M N 

OO< <
L N< <N<2s, 2p P T 

M O O<3s, 3p, 3d U MT 

 <<ØÛjÓÚ<�Æ N P N<4s, 4p M<<GO< <N<<GO 
< <T MT< <OO< <

  

  

P�–���…ç×Ó×Ö�ë…„Ö]��‚ÃÖ]MS���àÚ�ØÓÖ�êÞæ�ÓÖý]�géÒ�Ö]�gjÒ]�H   -,   Cl   ,   Cl +  Cl���ì†ÏjŠ¹]�íÖ^£]�»�J^Ú��l^féÒ�Ö]�êâ

�íéÞæ�ÓÖý]ÍøÇe���}ù]�E�öÊ^ÓjÖ]�ÍøÆ�D�ÜãßÚ�ØÒ�»J� �

�êÞæ�ÓÖý]�Äè‡çjÖ]ì†ÏjŠ¹]�íÖ^£]�»� �
�êÞæ�ÓÖý]�Äè‡çjÖ]£]�»�íÖ^

ì†ÏjŠ¹]�†’j~¹]� �

�}ù]�ÍøÇe�íéÞæ�ÓÖý]�l^féÒ�Ö]� �

��E�öÊ^ÓjÖ]�ÍøÆD� �

Cl 1s2   ,  2s2  ,  2p6  ,  3s2  ,  3p5 [ 10Ne ] , 3s2  ,  3p5 3s2  ,  3p5 

Cl- 1s2   ,  2s2  ,  2p6  ,  3s2  ,  3p6 [ 10Ne ] , 3s2  ,  3p6 3s2  ,  3p6 

Cl+ 1s2   ,  2s2  ,  2p6  ,  3s2  ,  3p4 [ 10Ne ] , 3s2  ,  3p4 3s2  ,  3p4 

  

Q�–��Äe]†Ö]�íÎ^ŞÖ]�ïçjŠÚ�ëçj¬�EN��D�íéÂ†Ê�l^èçjŠÚ�íÃe…_�î×ÂV� �
� �

�_–�[�^ãßÚ�ØÒ�êÛŠè�]ƒ^Ú� �
�h–��ïçjŠ¹]�l÷^jée…æ_��‚Â�ÜÒ�EN��D� �
�{qI��Äe]†Ö]�íÎ^ŞÖ]�ïçjŠÚ�ú³��Ö]�l^Þæ�ÓÖý]��‚Â�ÜÒ�EN��D[� �

  

êŠéñ†Ö]�ïçjŠ¹] 
Î…ïçjŠ¹]�Ü� �

�(n)� �
�íéÂ†ËÖ]�l^èçjŠ¹]��‚Â 

l  = n�
l÷^jée…æù]��‚Â� �

m = �n2�
l^Þæ�ÓÖý]��‚Â� �

�2n2 

N P P<4s, 4p, 4d, 4f MR ON 
  

�_–�^ãßÚ�ØÒ�êÛŠè<<<<<E 4s, 4p, 4d, 4f<D<J< <

h�–��ïçjŠ¹]�l÷^jée…æ_��‚Â�EN�D   =)m = n2 ���Y�D �EP��D
N
���YMR��Ù^jée…æ_�J  

�{q�–��ÓÖý]��‚Â�Äe]†Ö]�íÎ^ŞÖ]�ïçjŠÚ�ú³��Ö]�l^Þæ�EN��D ) =2n2 ���Y�D N��B�EP��D
N
��Y�N�B�MR�����YON��áæ�ÓÖc��J  

�� 

�� 

��  �� ��  

1S 

2S 

2P 

�� 3S 

��  �� ��  3P 

�� 4S 

��  �� ��  ��  ��  3d 

�  � �  4P �  � �  �� 



 

 
MT� �

íÚ^ÃÖ]�íèçÞ^n×Ö�ð^éÛéÓÖ]�»�»]çÖ]��I�í×ò‰_� ��_���]‚Âc�KØé¶�‚Û¦�‹Þçè�‚Û¦ 

�Ùæù]�h^fÖ]�Vì…„Ö]�íéße 

R�–��Ù^jée…æ_�ØÓ��Ì×j−�ÌéÒS)��D��Ù^jée…æ_�àÂ�EP��D�l÷^jée…æù]�àÚ�Å]çÞù]�Ô×jÖ�íéŞéŞ~jÖ]�Ù^Ó�ù]�Ü‰…]�[J� �
  

�⁄�÷æ_�V�Ù^jée…æù]�ES�V��D<<çu<Øm^ÛjÚ<ëæ†Ò<ä×Ó�<ì]çßÖ]<ÙJ< <
�⁄�^éÞ^m�V�Ù^jée…æù]�Ep�D�V<<^â…æ^¦<„~jiæ<H<íéÞæ�ÓÖý]<íÊ^nÓÖ]<^â‚ßÂ<Ý‚Ãßi<íŞÏÞ<»<Œ_†Ö]<‚ßÂ<°j×e^ÏjÚ<°i†nÛÒ<ä×Ó�

<ímønÖ]<íéÆ]†ËÖ]<l^â^Ÿ÷]x  ,  y  ,  z  <<<<‡çÚ†Ö^e<^�<ˆÚ†è<]„ÖPx  ,  py  ,  pz <<<<<ì‚Ú^ÃjÚ<êâæJ< <
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

M�–�Â�ëçÞ^nÖ]�ÜÓÖ]��‚Âæ�êŠéñ†Ö]�ÜÓÖ]��‚�V� �
  

êŠéñ†Ö]�ÜÓÖ]��‚Â� �ëçÞ^nÖ]�ÜÓÖ]��‚Â� �
<EM<<D<<ˆÚ†Ö^e<äÖ<ˆÚ†è<En<D <EM<<DˆÚ†Ö^e<äÖ<ˆÚ†è <El  (< <
<EN<<D<‚è‚�<»<Ý‚~jŠèV< <

• ^â�‚Âæ<íéŠéñ†Ö]<íÎ^ŞÖ]<l^èçjŠÚ<ífi…< <
• <ïçjŠÚ<ØÒ<^ãe<Äf�jè<�Ö]<l^Þæ�ÓÖý]<�‚Â

<êŠéñ…J< <

<EN<<D�<»<Ý‚~jŠè<‚è‚V< <
• <ØÒ<»<^â�‚Âæ<íéÂ†ËÖ]<íÎ^ŞÖ]<l^èçjŠÚ

<êŠéñ…<íÎ^�<ïçjŠÚ< <

<EO<<D<íÎ^ŞÖ]<oéu<àÚ<íéŠéñ†Ö]<íÎ^ŞÖ]<l^èçjŠÚ<gi†i
<êiù^ÒV<<<<<    K < L < M < N < O < P < Q 

<EO<<D<íÎ^ŞÖ]<oéu<àÚ<íéŠéñ†Ö]<íÎ^ŞÖ]<l^èçjŠÚ<gi†i
<êiù^ÒV<<< S < P < d < f 

  

N�–�æ�ë‚Â^’jÖ]�ð^ßfÖ]�_‚fÚ�‚Þçâ�ì‚Â^ÎV� �
  

ë‚Â^’jÖ]�ð^ßfÖ]�_‚fÚ� �‚Þçâ�ì‚Â^Î� �

<íÎ^ŞÖ]<l]ƒ<íéÂ†ËÖ]<l^èçjŠ¹]<ú³<á_<l^Þæ�ÓÖþÖ<‚e÷
î×Âù]<íÎ^ŞÖ]<l]ƒ<íéÂ†ËÖ]<l^èçjŠ¹]<Üm<ğ÷æ_<í–Ë~ß¹]< <

<»<°Þæ�ÓÖý<t]æ�‡]<p‚¬<÷<‹ËÞ<ïçjŠÚÖ]<íÎ^ŞÖ]Â†Ë<ê
ğ÷æ_<ï�]†Ê<äi÷^jée…æ_<ØÇ�i<á_<‚Ãe<÷c< <

  

O�–�‚ÂêŠé�^ßÇ¹]�ÜÓÖ]����ëçÞ^nÖ]�HV� �
  

êŠé�^ßÇ¹]�ÜÓÖ]��‚Â� �êÖˆÇ¹]�ÜÓÖ]��‚Â� �

<EM<<D<<ˆÚ†Ö^e<äÖ<ˆÚ†è<Em<D <EM<<DˆÚ†Ö^e<äÖ<ˆÚ†è <Ems  (< <
<EN<<D<‚è‚�<»<Ý‚~jŠèV< <

• <ïçjŠÚ<^ãé×Â<ëçj¬<�Ö]<l÷^jée…æù]<�‚Â
°ÃÚ<êÂ†Ê 

• <Ù^jée…æúÖ<íéÆ]†ËÖ]<l^â^Ÿ÷]J< <

<EN<<D<‚è‚�<»<Ý‚~jŠèV< <
• <íéÖˆÇ¹]<áæ�ÓÖý]<íÒ†u<íéÂçÞ»<Ù^jée…æù]<

<êe†ÏÂ<íÒ†u<„~ji<‚ÏÊ<íÂ^ŠÖ]E����<D<æ_
<^ãŠÓÂE�JD< <

  

jée…æù]�Ù^Ó�_����l÷^(    S , P   ) 

S PX Py Pz P 

  
� �

�ê×è�^º�⁄�øÒ�°e�á…^ÎV� �

 ������������ 	 



 

 
MU� �

íÚ^ÃÖ]�íèçÞ^n×Ö�ð^éÛéÓÖ]�»�»]çÖ]��I�í×ò‰_� ��_���]‚Âc�KØé¶�‚Û¦�‹Þçè�‚Û¦ 

�Ùæù]�h^fÖ]�Vì…„Ö]�íéße 

P�I���íéŠé�^ßÇÚæ†ãÓÖ]�l^qç¹]æ�íè�^¹]�l^qç¹]V� �
  

íè�^¹]�l^qç¹]� �íéŠé�^ßÇÚæ†ãÓÖ]�l^qç¹]� �

<EM<<DÕ†vj¹]<ÜŠ¢]<àÂ<Ø’Ëßi<÷ <EM<<D<^â…‚’Ú<àÂ<Ø’Ëßi< <
<EN<<DàÚ<ØÎ_<^ãjÂ†‰<ðç–Ö]<íÂ†‰< <<EN<<D<ðç–Ö]<íÂ†‰<ëæ^Ši<^ãjÂ†‰< <

  
Q�I���oéu�àÚ�Ýçé‰^içfÖ]�ì…ƒæ�H�Ýçé‰^içfÖ]�áçè_V� �

�_–��ë…„Ö]��‚ÃÖ]J� �
�h–��êÞæ�ÓÖý]�géÒ�Ö]J� �

  

íÞ…^Ï¹]�äqæ� ��Ýçé‰^içfÖ]�ì…ƒ�EK�D� ��Ýçé‰^içfÖ]�áçè_�EK+�D� �

ë…„Ö]��‚ÃÖ] MU MU< <

êÞæ�ÓÖý]�géÒ�Ö]� �
K : 1s2   ,  2s2  ,  2p6  ,  3s2  ,  3p6  ,  4s1 

 

K : [ 18Ar ] ,  4S1<

K+ : 1s2   ,  2s2  ,  2p6  ,  3s2  ,  3p6  ,  4s2 

 

K+ : [ 18Ar ] ,  4S2<

  
  
  
  
  
  
  
M�I����…çe�ì…ƒ�tƒç´�^è]ˆÚV� �
  

MJ ğ̂vév‘<ğ]�ŠËi<°qæ…‚é�]<Ìé�<�ŠËiJ< <

NJ <ÜÓÖ]<ì†ÓÊ<…çe<íè†¿Þ<k×}�_»<<l^Þæ�ÓÖý]<íÎ^�<‚è‚�»<l^èçjŠÚ<ì†Ú<Ùæù<íË×j~¹]<íÎ^ŞÖ]J< <

OJ <ì]çßÖ]<Ùçu<^ãÞ…æ�<ð^ßm_<l^Þæ�ÓÖý]<á_<kfm_<oéu<ØèçŠÒ^Úæ<�…çÊ…ƒ…<°e<ÐéÊçjÖ]»<<íÎ^�<Ä�i<÷<ì†ÏjŠ¹]<íÖ^£]êÖ^jÖ^eæ<<àÖ
<¼ÏŠi»<ì]çßÖ]J< <

� �

NI�íè†¿Þ�hçéÂ�…çe��V� �

MJ <Ø�Ê»<<Ìé�<�ŠËië_<<Ìé�<�ŠËi<ÄŞjŠè<�<äÞ_<îju<°qæ…‚é�]<�Æ<†}a<†’ßÂ<Ýçé×é�]<ì…ƒ�Ö]<°Þæ�ÓÖc<î×Â<ïçj�J< <

NJ <ÜéŠq<�†¥<áæ�ÓÖý]<�jÂ]ë�^Ú<<„}`è<�æ<gÖ^‰»<íéqçÚ<ğ̂‘]ç}<äÖ<á_<…^fjÂ÷]J< <

OJ <íÎ�<ØÓe<áæ�ÓÖý]<íÂ†‰æ<á^ÓÚ<àÚ<ØÒ<°éÃi<àÓµ<äÞ_<š�Ê]»<ğ̂é×ÛÂ<ØévjŠè<å„âæ<kÎçÖ]<‹ËÞ<J<Ý‚~jŠ¹]<‡^ã¢]<áù»<
�ÓÖý]<íÂ†‰æ<á^ÓÚ<‚‘…<íé×ÛÂäjÂ†‰<æ_<äÞ^ÓÚ<àÚ<�Çè<Íç‰<áæJ< <

٤. <íè†¿Þ<l÷�^ÃÚ<kßéeX…çe<Z<Õ†vjè<ÜéŠq<àÂ<ì…^fÂ<áæ�ÓÖý]<á_»<<…]‚Úë†ñ]�<<ž<çjŠÚë_<<^�<ì…„Ö]<á_<kfm<‚Îæ<HívŞŠÚ<ì…„Ö]<á_
ímønÖ]<íéÆ]†ËÖ]<l^â^Ÿ÷]J 

� �

O�I��àiçéßÖ�^ÓéÚ^ßè‚Ö]�°Þ]çÎ�ÄÚ��…çÊ…ƒ…�íè†¿Þ�š…^ÃiV�� �

�×Ö<�…çÊ…ƒ…<…ç’i<š…^ÃiØèçŠÒ^Ú<íè†¿Þ<ÄÚ<ï…„Ö]<géÒ<<EMaxwell <<<D<<<<<íéÓé{‰øÓÖ]<^{ÓéÞ^Óé¹]<°Þ]ç{Î<î{×Â<‚ÛjÃi<�Ö]æ<<
<E<àiç{{éÞ<°Þ]ç{{Î<D<î{{×Â<“ß{{i<�{{Ö]æ<E<<V<<í{{ée†ãÒ<íßv{{�e<áçv{{�Ú<Ü{{Šq<Õ†{{�<]ƒc»<<…]‚{{Úë†{{ñ]�<<<ä{{jÎ^�<à{{Ú<ðˆ{{q<‚{{ÏËè<ä{{ÞdÊ

<ğ̂é«…‚{{i<<<<Ø{{ÏéÊ<l^Â^Ã{{�c<p^{{ÃfÞ^e<<<<ä{{jÎ^�<“Ïß{{Ö<ğ̂{{Ãfi<…]‚{{¹]<†{{ŞÎ<Ì{{’Þ<<Dæ<ä{{é×Âæ<<<î{{×Â<Øèç{{ŠÒ^Ú<í{{è†¿Þ<Ð{{éfŞje<í{{Ò†u
�…çÊ…ƒ…<ì…ƒ<»<áæ�ÓÖý]<V<<<<<»<…æ‚{èæ<^é«…‚{i<äjÂ†{‰<Ø{Ïiæ<å…]‚Ú<†ŞÎ<Ì’Þ<ØÏèæ<†ÛjŠÚ<Å^Ã�c<íÖ^u<»<áçÓè<áæ�ÓÖý]<ádÊ

íÏéÏ£]<ÌÖ^−<]„âæ<ï…„Ö]<Ý^¿ßÖ]<êãjßèæ<ì]çßÖ]<»<¼ÏŠè<îju<êÞæˆ×u<…]‚ÚJ< <

  
� �

�êi`è�^º�ØÒ�àÂ�ì†’j§�ì„fÞ�gjÒ]V� �

 ������������ 	 



 

 
NL� �

íÚ^ÃÖ]�íèçÞ^n×Ö�ð^éÛéÓÖ]�»�»]çÖ]��I�í×ò‰_� ��_���]‚Âc�KØé¶�‚Û¦�‹Þçè�‚Û¦ 

�Ùæù]�h^fÖ]�Vì…„Ö]�íéße 

 
  
  
  
  
  
  

���������������������������������������������������������E�…çÊ…ƒ…�…ç’i��D����������������������������������������������E�ØèçŠÒ^Úæ��…çÊ…ƒ…�°e�š…^ÃjÖ]  

  
PI����¼fã¹]�íÃ�_�”]ç}V�� �

MJ ì�Ç‘<íè�^Ú<Ðñ^Î�<àÚ<áçÓjiJ< << << <
NJ íÛéÏjŠÚ<½çŞ}<»<�ŠiJ 

OJ ë…]†u<�m`i<^�J< << << << << <
PJ ]æ<êe†ãÓÖ]<°Ö^�]<àÚ<ØÓe<†m`jiêŠé�^ßÇ¹J 

QJ íßv�Ö]<ífÖ^‰J 

RJ �]ç¹]<Äé¶<géÒ†i<»<Ø}‚i<äÞ_<î×Â<Ù‚è<^º<‡^ÇÖ]<ÅçÞ<æ_<¼fã¹]<ì�^Ú<Íøj}^e<^ãjÃéf�<æ_<^ãÒç×‰<»<Ì×j¡<÷J< <
  
Q�I���íe†rjÖ]�å„â�^ãéÖc�k×‘çi��Ö]�sñ^jßÖ]�Üâ_�°e�Üm��…çÊ…ƒ…�íe†ŸV�� �

<íß‰<»MUMM<�Î]<î×Â<…^ße<á‚Šè…^Úæ<†réq<á^¹^ÃÖ]<ï†q_<Ý<ØÓ�Ö^e<°f¹]<‡^ã¢]<Ý]‚~j‰^e<ì�ã�Ö]<íé×ÛÃ¹]<�…çÊ…ƒ…<íe†Ÿ<�…çÊ…ƒ…<|]V< <
 

• àÚ�áçÓjè�Ý‚~jŠ¹]�‡^ã¢]VI� �
� �

MJ <°‘…^¤]<‚éjè�Óe<îŞÇÚ<êÞ‚ÃÚ<|çÖE<°‘…^¤]<‚éjè�Ò<<îŞÃè 
<äé×Â<^ËÖ_<l^ÛéŠq<½çÏ‰<‚ßÂ<ğ̂–éÚæJD< <

NJ ^ËÖ_<l^ÛéŠ¢<…‚’ÚJ 

OJ gâ„Ö]<àÚ<íÏéÎ…<í¬†�< <
  

• íe†rjÖ]�l]çŞ}VI� �
MJ �°‘…^¤]<‚éjè�Ò<íÏfŞe<àŞf¹]<êÞ‚Ã¹]<|ç×Ö^e<Ý‚Ş’i<á_<^ËÖ_<l^ÛéŠ¢<xJ< <
NJ l^–ÚçÖ]<àÚ<|ç×Ö^e<íÚ‚Ş’¹]<^ËÖ_<l^ÛéŠq<�‚Âæ<á^ÓÚ<‚è‚�<�J 

OJ <gâ„Ö]<àÚ<ğ]‚q<íÏéÎ…<ívéË‘<Ä•æ<�EML<–P<<VML<–Q<Ü‰<D|ç×Ö^e<^ãÚ]‚Ş‘]<ØfÎ<^ËÖ_<l^ÛéŠq<…^ŠÚ<š�ÃjÖ< <
  

• ÷^e�äi‚â^�Ú�àÚ��…çÊ…ƒ…�t†}æ�íéÖ^jÖ]�l^q^jßj‰V� �
  
  
  
  
  
  
  

ì‚â^�¹]� �t^jßj‰÷]� �

<EM<<D<^ËÖ_<l^ÛéŠq<Ü¿ÃÚ<EUU<<D<A<Ùæù]<á^Ó¹]<‹ËÞ<»<^â†m_<†ã¾
gâ„Ö]<ívéË‘<Ä•æ<ØfÎ<äéÊ<l†ã¾<ë„Ö]J< <

<EM<<D<íjÛ’Ú<ì†Ò<kŠéÖæ<É]†Ê<ì…„Ö]<Ü¿ÃÚE<áçjÖ]�<ì…ƒ<»<^ÛÒ
áçŠÚç�æJD< <

<EN<<D<í×é×Î<ífŠÞ<⁄<]‚qÚ^ËÖ_<l^ÛéŠq<à<„Ëßi<�<<gâ„Ö]<íÖøÆ<àÚ
æ<l‚i…]»<<gÞ^¢]<î×Â<l^–Úæ<˜Ãe<l†ã¾æ<^â…^ŠÚ<‹ÓÂ
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