
Ý�� ¤�µ¡�¨ �ØþÂõ� üÜÜÞó�ß�� ø üÜõ ����b¨(2006 � üÜõ) . . . �� �� ¢¤�¢ ¢��ø ´ã�±Ï ¤¢ Âþ¥ ý�Â÷� ��Î¨ ��Þ� (17s (¢ 5p (� 4d (� 3f (Óó�(2006 � üÜõ) ?´¨� ùÀª ñ�çª� öøÂµØó� ×þ Ûì�À� �� ñ�µ��¤ø� À�� ¢Âð�ð Ý�� ¤¢ (25 (¢ 8 (� 9 (� 12 (Óó�(2006 � üÜõ) ?¢�ªüõ ö��� üõ�µ÷��î ¢Àä ��Àî �� p ø s ý�ûñ�µ��¤ø� ÛØª (3
ml (III l (II n (I

III ø II (¢ III ÍÖê (� II ÍÖê (� I ÍÖê (Óó�(2006 � üÜÜÞó�ß��) ?´¨� ßØÞõ ml ý�Â� Âþ¥ ¢�Àä� ��Àî ,Àª�� 3 Â��Â� l üõ�µ÷��î ¢Àä Âð� (43 , 2 , 1 , 0 (� 2 , 1 , 0 (Óó�3 , 2 , 1 , 0 , −1 , −2 , −3 (¢ 2 , 1 , 0 , −1 , −2 (�¢Àä �î Ý����üõ ü�ø��� ñøÀ� �� ���� �� .Àª��üõ 205 ø 203 üõÂ� ý�û¢Àä �� ���ø�þ� ø¢ ý�¤�¢ ���ó�� Ý�� (5(2005 � üÜõ) ?´¨� ��Àî 205���ø�þ� ü÷�ø�Âê À¬¤¢ .´¨� ùÀª ©¤��ð ö� ý�Â� 204/4 üõÂ�
%70/0 (¢ %50/0 (� %30/0 (� %14/0 (Óó�(2005 � üÜõ) ?´Æ�÷ ¼�½¬ öøÂµØó� ×þ ý�Â� Âþ¥ üõ�µ÷��î ¢�Àä� ¥� ùøÂð ��Àî (6

n = 2 , l = 1 , ml = −1 , ms = −

12 (� n = 1 , l = 0 , ml = 0 , ms = +
12 (Óó�

n = 4 , l = 3 , ml = 2 , ms = +
12 (¢ n = 3 , l = 3 , ml = 1 , ms = −

12 (�(2005 � üÜõ) ?¢¤ø� ´¨¢ �� ö���üõ Âþ¥ ¢¤�õ ��Àî ¥� �¤ �µÆû é�ÂÏ� ¤¢ �ûöøÂµØó� Çþ�¤� (7üÞ�� Ç��� (¢ ýÂµõ��î�µ¨� (� üµþ��µî��þ¢�¤ (� �û���ø�þ� (Óó�(2005 � üÜõ) ?À��þüõ Çþ��ê� �µÆû üÞ�� ¢Àä Ç��� ��Àî �� (8
β+ (¢ γ (� β− (� α (Óó�(2005 � üÜÜÞó�ß��) ?¢�ªüõ ´ê�þ l = 3 üõ�µ÷��î ¢Àä �� ñ�µ��¤ø� À�� Â·î�À� ,ü÷øÂµØó� ý�þ� ×þ ¤¢ (99 (¢ 7 (� 5 (� 3 (Óó�(2005 � üÜÜÞó�ß��) ?Àª��üõ ¢ÂÔ�õ öøÂµØó� ßþÂ�Ç�� ý�¤�¢ Âþ¥ Ý�� ��Àî (10
Se (¢ Ge (� Br (� As (Óó�



ù¢�Ôµ¨� �� .Àª ýÂ�ðù¥�À÷� ö�ÆØþ ¤�Èê ø �õ¢ ¤¢ éÂÒ ×þ ¤¢ ñ�ú¹õ ¥�ð ×þ ¥� ý¤�ÀÖõ ø öÄ�Æî� ý¤�ÀÖõ ö¥ø (11(2004 � üÜõ) .À��î �À�� �¤ ñ�ú¹õ ¥�ð üó�õ �Â� Âþ¥ ý�ûù¢�¢ ¥�ñ�ú¹õ ¥�ð + éÂÒ �Â� öÄ�Æî� + éÂÒ �Â� éÂÒ �Â�125/34 g 125/10 g 124/46 g84 g/mol (¢ 44 g/mol (� 38 g/mol (� 22 g/mol (Óó�(2004 � üÜõ) ?´¨� �¤�¬ ��Àî �� üþÂõ ý����÷ ¤¢ ö�ø¤À�û Ý�� ýÂÈ÷ Ó�Ï (12.À÷¤�¢ ¤�Âì üì�Ô�� �¤�¬ �� �î ùÀ�î�Â� Í¡ À�� (� ÓÜµ¿õ ý�û��õ ñ�Ï ¥� �µ¨��� Ó�Ï ×þ (Óó�.À�µÆû Â�×þ¢�÷ Â�Ç�� ý�ûý�Â÷� �� �î �µ¨����÷ üÏ�Î¡ (¢ .À�µÆû Â�×þ¢�÷ Â�Ýî ý�ûý�Â÷� �� �î �µ¨����÷ üÏ�Î¡ (�(2004 � üÜõ) ?¢¤�¢ �¤ ùÀÈ÷ ´Ô� öøÂµØó� ßþÂ�Ç�� �þ�� ´ó�� ¤¢ Ý�� ��Àî (13
Cr (¢ Co (� As (� Ge (Óó�(2004 � üÜõ) . . . ¢¤�¢ öøÂµØó� 18 �î +2 ¤�� �� üÞ�� ×� ö�þ ×þ (14.Àª��üõ Ar2+ üþ��Þ�ª ¢�Þ÷ ý�¤�¢ (� .¢¤�¢ ö��øÂ� 16 (Óó�.´¨� öøÂµØó� Ýû ö�ð¤� �� (¢ .¢¤�¢ öøÂ��÷ 18 (�(2004 � üÜõ) ?´ê�þ ö���üõ n = 3 üõ�µ÷��î ¢Àä �� öøÂµØó� À�� Â·î�À� Ý�� ×þ ¤¢ (1518 (¢ 10 (� 8 (� 6 (Óó�(2004 � üÜÜÞó�ß��) ?Àª��üõ öøÂµØó� ´îÂ� ü��õ ´�¬�¡ ý�Â� ýÂµú� Û�ó¢ Âþ¥ Çþ�õ¥� ��Àî (16ýÂÈ÷ Ó�Ï (� ¤�÷ ©�Â� (Óó���¤ßû� �� ýÀ��î ý�ãª� �Á� (¢ ×þÂµØó��µê Â�� (�(2004 � üÜÜÞó�ß��) ?Àª��üõ �Ìê ¤¢ ñ�µ��¤ø� ýÂ�ð¤�Âì ´ú� ýùÀ�û¢ö�È÷ Âþ¥ üõ�µ÷��î ¢Àä ��Àî (17
ms (¢ ml (� l (� n (Óó�(2004 � üÜÜÞó�ß��) ?¢¤�¢ ¢��ø Â��Þ�÷ ñ�µ��¤ø� À�� Fe2+ ö�þ é�ÂÏ� ¤¢ (186 (¢ 4 (� 2 (� 0 (Óó�(2003 � üÜõ) ?´¨� ù�ÂÞû ý�Â÷� ¤¢ ýÂ�Ç�� Â��ç� �� ö�ø¤À�û Ý�� ¤¢ ü÷øÂµØó� ñ�Öµ÷� ��Àî (19

n = 5 −→ n = 3 (� n = 3 −→ n = 1 (Óó�
n = 22 −→ n = 20 (¢ n = 12 −→ n = 10 (�(2003 � üÜõ) ?´¨� ùÀª Â� Ûõ�î ¤�Ï �� ñ�µ��¤ø� À�� öÄ�Æî� Ý�� é�ÂÏ� ¤¢ (204 (¢ 3 (� 2 (� 1 (Óó�(2003 � üÜõ) ?¢¤�¢ ¢��ø Co3+ ö�þ é�ÂÏ� ¤¢ ùÀÈ÷ ´Ô� öøÂµØó� À�� (210 (¢ 2 (� 4 (� 6 (Óó�



?¢¤�¢ �¤ ý�Â÷� ßþÂ�Ç�� �� öøÂµØó� üþ������ ö¢�¢ ö�È÷ üþ�÷��� üÆ�Ï��çõøÂµØó� Ó�Ï ¥� Ç¿� ��Àî (22(2003 � üÜÜÞó�ß��) (�þøøÂØþ�õ) üþ�þ¢�¤ ���õ� (�  Â¨øÂê (Óó�üþÂõ ¤�÷ (¢ ÇÔ���Âê (�(2003 � üÜÜÞó�ß��) . . . �� �� ,À÷¤�¢ Ûõ�î d ý�ûñ�µ��¤ø� Âþ¥ ý�û��þ�ð ý�Þû (23
Zn2+ (¢ Ga3+ (� Cu2+ (� Ag+ (Óó�(2003 � üÜÜÞó�ß��) ?¢�ªüõ Â� Ûõ�î ¤�Ï �� ×þ ��Àî 4f ý�þ�Âþ¥ ¥� Û±ì (244d (¢ 5d (� 5p (� 6s (Óó�(2003 � üÜÜÞó�ß��) ?´¨� ¥�¹õ öøÂµØó� ×þ ý�Â� Âþ¥ üõ�µ÷��î ¢�Àä� ¥� �ä�Þ¹õ ��Àî (25

n = 1 , l = 1 , ml = 0 , ms = +
12 (� n = 1 , l = 0 , ml = 0 , ms = −

12 (Óó�
n = 3 , l = 2 , ml = −2 , ms = 0 (¢ n = 2 , l = 1 , ml = 2 , ms = +

12 (�(2002 � üÜõ) ?Àª��üõ ùÀÈ÷ ´Ô� ñ�µ��¤ø� ý�¤�¢ �þ�� ´ó�� ¤¢ Âþ¥ ý�ûÝ�� ¥� ×þ ��Àî (2634Se (III 33As (II 32Ge (I¢¤�õ �¨ Âû (¢ III ø I (� II ø I (� II ÍÖê (Óó�(2002 � üÜõ) ?Àª��üõ öøÂµØó� ý�¤�¢ ñ�µ��¤ø� À�� ßû� Ý�� ý�þ�� ´ó�� ¤¢ (2716 (¢ 15 (� 14 (� 13 (Óó�(2002 � üÜõ) ?Àª��üõ ¼�½¬ Ý�� ×þ ý�ûñ�µ��¤ø� öÀª Â� ý�Â� °��Â� ��Àî ,�±ê� Û¬� Õ±Ï (284p 4d 4f (¢ 3d 4s 4p (� 3p 4s 3d (� 3s 3p 3d (Óó�(2002 � üÜÜÞó�ß��) ?´¨� üÞ�� ñ�µ��¤ø� ×þ ÛØª ýùÀ�û¢ ö�È÷ üõ�µ÷��î ¢Àä ��Àî (29
ms (¢ ml (� l (� n (Óó�(2002 � üÜÜÞó�ß��) ?´¨� ��Àî 26Fe3+ ö�þ ü÷øÂµØó� Çþ�¤� (30

[Ar] 4s2 3d6 (¢ [Ar] 4s1 3d4 (� [Ar] 4s2 3d3 (� [Ar] 3d5 (Óó�(2001 � üÜõ) ?¢�ªüõ Ýµ¡ s2 p4 �� Âþ¥ Ý�� ��Àî ü÷øÂµØó� Çþ�¤� (31
Se (¢ Ge (� Cr (� Ca (Óó�(2001 � üÜõ) ?¢¤�¢ ¢��ø ùÀÈ÷ ´Ô� öøÂµØó� À�� ÂÔÆê Ý�� ü÷øÂµØó� Çþ�¤� ¤¢ (327 (¢ 5 (� 3 (� 1 (Óó�(2001 � üÜõ) ?Àª��üõ Â��Â� �ûöøÂ��÷ ¢�Àã� Âþ¥ �ø¥ ��Àî ¤¢ (335727Co ø 5828Ni (¢ 5726Fe ø 5828Ni (� 5725Mn ø 5726Fe (� 5627Co ø 5827Co (Óó�(2001 � üÜõ) ?¢¤�¢ ¢��ø Cr Ý�� é�ÂÏ� ¤¢ ùÀÈ÷ ´Ô� öøÂµØó� À�� (340 (¢ 2 (� 4 (� 6 (Óó�



(2001 � üÜõ) ?´¨� ¼�½¬ (n) ü÷øÂµØó� ý�û�þ� Çþ��ê� �� Ç÷�þ ý�Â÷� Çú� ¢¤�õ ¤¢ �ÜÞ� ��Àî (35.À��þüõ Çû�î ý�Â÷� Çú� n Çþ��ê� �� (� .´¨� ö�ÆØþ �û�þ� ��Þ� ß�� ý�Â÷� Çú� (Óó�.À�îüõ Â��ç� ÝÑ�õ�÷ ¤�Ï �� ý�Â÷� Çú� n Çþ��ê� �� (¢ .À��þüõ Çþ��ê� ý�Â÷� Çú� n Çþ��ê� �� (�(2001 � üÜÜÞó�ß��) ?¢¤�¢ ¢��ø Ni2+ ý¥�ð ö�þ ý�þ�� ´ó�� ¤¢ ùÀÈ÷ ´Ô� öøÂµØó� À�� (366 (¢ 4 (� 2 (� 0 (Óó�ý�û��þ�ð ¥� ×þ ��Àî .ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ (2 , 0 , 0 , −

12 ) ø (2 , 0 , 0 , +
12 ) üõ�µ÷��î ¢�Àä� ý�ä�Þ¹õ (37(2001 � üÜÜÞó�ß��) ?¢¤�¢ ¤�Âì Â���� ý�þ� ö�ÆØþ ý�þ�Âþ¥ ¤¢ �î Àû¢üõ ö�È÷ ü÷øÂµØó� ý�Â� �¤ üõ�µ÷��î ¢�Àä� Âþ¥

n = 3 , l = 1 (¢ n = 3 , l = 0 (� n = 2 , l = 1 (� n = 2 , l = 0 (Óó�(2001 � üÜÜÞó�ß��) ?¢¤�¢ ���µ�� Â�À�Ü� ��õ ñ�Ï �� ý¤�÷ �� ×þÂµØó��µê ýùÀþÀ� ¥øÂ� ý�Â� ÂÊ�ä ��Àî (38
Ca (¢ Mg (� Rb (� K (Óó�(2000 � üÜÜÞó�ß��) ?¢¤�¢ ¢��ø �þ�� ´ó�� ¤¢ Fe2+ ö�þ ×þ ¤¢ ùÀÈ÷ ´Ô� öøÂµØó� À�� (396 (¢ 4 (� 2 (� 0 (Óó�(2000 � üÜÜÞó�ß��) ?Àû¢üõ ö�È÷ üµ¨¤¢ �� ´¨�¤ �� ²� ¥� �¤ Ý�� ×þ ¤¢ �ûñ�µ��¤ø� öÀª Â� °��Â� ��þ�ð ��Àî (404p , 4d , 5s (¢ 3d , 4p , 5s (� 3d , 4s , 4p (� 3s , 3p , 3d (Óó�(1999 � üÜÜÞó�ß��) ?´Æ�÷ ¼�½¬ öøÂµØó� ×þ ý�Â� üõ�µ÷��î ¢�Àä� �ä�Þ¹õ ��Àî (41

n = 2 , l = 2 , ml = 0 , ms = −

12 (� n = 1 , l = 0 , ml = 0 , ms = +
12 (Óó�

n = 3 , l = 2 , ml = −1 , ms = +
12 (¢ n = 3 , l = 1 , ml = 1 , ms = −

12 (�(1998 � üÜõ) ?À÷¤�¢ ¤�Âì Â��Þ�÷ �þ Ûõ�î ¤�Ï �� p ñ�µ��¤ø� À�� ¤¢ �ûöøÂµØó� Ý�Æ�Ü�¨ Ý�� ¤¢ (425 (¢ 4 (� 2 (� 1 (Óó�(1998 � üÜõ) ?Àª��üõ Âþ¥ �¤�¬ ��Àî �� Co3+ ö�þ ü÷øÂµØó� Çþ�¤� (431s2 2s2 2p6 3s2 3p6 3d4 4s2 (� 1s2 2s2 2p6 3s2 3p6 3d6 (Óó�1s2 2s2 2p6 3s2 3p6 3d7 4s2 (¢ 1s2 2s2 2p6 3s2 3p6 3d5 4s1 (�(1998 � üÜõ) ?´¨� ùÀª �ê�®� d ý�þ�Âþ¥ �� öøÂµØó� ßþÂ¡� Âþ¥ Ý�� ��Àî ¤¢ (44
Pb (¢ Hf (� Nd (� Ba (Óó�(1998 � üÜõ) ?´¨� üþÂõ ¤�÷ ýùÂµÆð ¤¢ ýÂÈ÷ ��õ ,ö�ø¤À�û Ý�� ¤¢ Âþ¥ ü÷øÂµØó� ý�ûñ�Öµ÷� ¥� ×þ ��Àî ¤¢ (45

n = 6 −→ n = 3 (¢ n = 4 −→ n = 2 (� n = 5 −→ n = 1 (� n = 2 −→ n = 1 (Óó�(1998 � üÜÜÞó�ß��) ?´¨� �� À�� 188 O2− ö�þ ñ�õ 2/0× 10−3 ¤¢ �ûöøÂµØó� Ûî ¢�Àã� (461/9× 1022 (¢ 1/2× 1022 (� 9/6× 1021 (� 1/2× 1021 (Óó�



?Àª�� ö� ý�þ�� ´ó�� ¤¢ ÂÔÆê Ý�� ´�êÂÒ ý�þ� ý�ûöøÂµØó� ¥� üØþ üõ�µ÷��î ¢�Àä� ÂÚ÷�È÷ À÷���üõ ��þ�ð ��Àî (47(1998 � üÜÜÞó�ß��)
n = 3 , l = 0 , ml = 0 , ms = 0 (� n = 2 , l = 1 , ml = 0 , ms = +

12 (Óó�
n = 3 , l = 2 , ml = 1 , ms = −

12 (¢ n = 3 , l = 1 , ml = −1 , ms = +
12 (�À�� ÂÊ�ä ßþ� Ý�� .´¨� ùÀª ù¢�¢ Âþ¥ ñøÀ� ¤¢ MJ/mol °Æ� Â� ÂÊ�ä ×þ ´Æ¿÷ Ç÷�þ ý�Â÷� ´Èû (48(1998 � üÜÜÞó�ß��) ?¢¤�¢ ¢�¡ ´�êÂÒ ý�þ� ¤¢ öøÂµØó�

IE1 IE2 IE3 IE4 IE5 IE6 IE7 IE81/31 3/39 5/30 7/47 10/99 13/33 77/33 84/016 (¢ 4 (� 2 (� 1 (Óó�(1998 � üÜÜÞó�ß��) ?´¨� ¢ÂÔ�õ öøÂµØó� ¢�Àã� ßþÂ�Ç�� ý�¤�¢ ¢�¡ ý�þ�� ´ó�� ¤¢ ý¥�ð ö�þ ��Àî (49
Ni3+ (¢ Co3+ (� Fe3+ (� Mn3+ (Óó�(1997 � üÜÜÞó�ß��) ?´¨� ö�ÆØþ Âþ¥ ý�ûù¤£ ¥� ´Ô� ��Àî ü÷øÂµØó� Çþ�¤� (50

Zn2+ ø Ni (¢ Cl− ø Na+ (� Cr3+ ø Mn2+ (� Kr ø Se2− (Óó�(1997 � üÜÜÞó�ß��) ?À�µÆû l = 1 ø n = 4 üõ�µ÷��î ¢�Àä� �� öøÂµØó� ßþÂ¡� ý�¤�¢ �� À�� �ûÂÊ�ä Ûî ß�� ¤¢ (5110 (¢ 8 (� 6 (� 4 (Óó�(1996 � üÜÜÞó�ß��) .´¨� . . . ý�Â� üÜ�ó¢ ö�ø¤À�û Ý�� ýÂÈ÷ üÎ¡ Ó�Ï (52¤�÷ ü��õ ´�¬�¡ (� ïÂ±÷�þ�û ´�ãÎì �Àä Û¬� (Óó�üÞ�� ý�Â÷� ý�û´ó�� ö¢�� üõ�µ÷��î ´ã�±Ï (¢ H2 üÞ�� ø¢ ´ã�±Ï (�(1996 � üÜÜÞó�ß��) ?¢¤�¢ ùÀÈ÷ ´Ô� öøÂµØó� À�� ¢�¡ ý�Â÷� ¼Î¨ ßþÂ�ß�þ�� ¤¢ (25Mn) ��Ú�õ Ý�� (537 (¢ 5 (� 3 (� 1 (Óó�(1996 � üÜÜÞó�ß��) ?¢¤�À÷ ¢��ø ü�� ñ�Ü½õ ��Àî ¤¢ 1s2 2s2 2p6 3s2 3p6 ü÷øÂµØó� Çþ�¤� �� ü÷�þ (54
CaI2(aq) (¢ KBr(aq) (� NaCl(aq) (� NaF (aq) (Óó�(1996 � üÜÜÞó�ß��) ?À��þüõ Çþ��ê� ���ø�þ� ×þ ¤¢ ö��øÂ� �� öøÂ��÷ ´±Æ÷ Âþ¥ ý�û��þ�ð ¥� ×þ ��Àî ¤�Èµ÷� �� (55öøÂµþ¥�� (¢ �õ�ð ��Â� (� öøÂ��÷ (� öøÂµØó� (Óó�ùÀª ÂÈµ�õ À�þ�Âê ßþ� ¤¢ �µ� ø �Ôó� ýù¤£ À�� .¢�ªüõ ÛþÀ±� 20882 Pb Ý�� �� �µ� ø �Ôó� ��¤£ ÂÈ÷ �� 23290 Th Ý�� (56(1995 � üÜÜÞó�ß��) ?´¨��µ� ýù¤£ 8 ø �Ôó� ýù¤£ 4 (� �µ� ýù¤£ 2 ø �Ôó� ýù¤£ 3 (Óó��µ� ýù¤£ 4 ø �Ôó� ýù¤£ 6 (¢ �µ� ýù¤£ 2 ø �Ôó� ýù¤£ 5 (�?´Æ�÷ ÂþÁ�ö�Øõ� �þ�� ´ó�� ¤¢ ö�þ ×þ �þ ü·�¡ Ý�� ×þ ý�Â� Âþ¥ ü÷øÂµØó� ý�ûÇþ�¤� ¥� ×þ ��Àî (57(1995 � üÜÜÞó�ß��) 1s2 2s1 2p6 (� 1s2 2s2 2p3 (Óó�1s2 2s2 2p6 3s2 3p6 3d10 4s1 (¢ 1s2 2s2 2p6 3s2 3p6 3d3 (�



(1994 � üÜÜÞó�ß��) ?´¨� l = 2 ø n = 4 üõ�µ÷��î ¢�Àä� ý�¤�¢ ÂÊ�ä ��Àî öøÂµØó� ßþÂ¡� (5845Rh (¢ 32Ge (� 22T i (� 20Ca (Óó�(1994 � üÜÜÞó�ß��) ?´¨� Â�Ç�� �þ�� ´ó�� ¤¢ Ý�� ��Àî ¢ÂÔ�õ ý�ûöøÂµØó� ¢�Àã� (5913Al (¢ 14Si (� 15P (� 16S (Óó�(1994 � üÜÜÞó�ß��) ?´¨� Â�Ç�� À�þ�Âê ��Àî ¤¢ ùÀª ¢�¥� ý�Â÷� (60
O+(g) −→ O2+(g) + e− (� O(g) −→ O+(g) + e− (Óó�

O(g) + e− −→ O−(g) (¢ O−(g) + e− −→ O2−(g) (�(1993 � üÜÜÞó�ß��) ?¢¤�¢ ýÂ�Ç�� öøÂ��÷ ¢�Àã� ù¤£ ��Àî (616030Zn2+ (¢ 6130Zn (� 6129Cu (� 5926Fe (Óó�(1993 � üÜÜÞó�ß��) ?¢�ªüõ Ý�� üõÂ� ¢Àä ø üÞ�� ¢Àä Â��ç� ¶ä�� �ãª� ��Àî Ç��� (62
X (¢ �õ�ð (� �µ� (� �Ôó� (Óó�?À��îüõ ¢�¹þ� �¤ ÇÔ�� ø �±¨ ,¢¤¥ ,�õÂì ý�ûÙ÷¤ �ûÂÊ�ä ��Àî ,²� �� ´¨�¤ ¥� °��Â� �� �Üãª ö�õ¥� ¤¢ (63(1993 � üÜÜÞó�ß��)

K , Sr , Ba , Na (� K , Ba , Na , Sr (Óó�
Sr , Ba , Na , K (¢ Na , Ba , K , Sr (�(1993 � üÜÜÞó�ß��) ?¢¤�¢ �¤ ¢ÂÔ�õ öøÂµØó� ¢�Àã� ßþÂ�Ç�� ù¤£ ��Àî (6431Ga (¢ 29Cu (� 28Ni (� 27Co (Óó�(1992 � üÜÜÞó�ß��) ?À��îüõ ñ�çª� T i Ý�� ¤¢ �¤ d ý�þ�Âþ¥ ý�Â÷�Ýû ý�ûñ�µ��¤ø� ,öøÂµØó� À�� (6510 (¢ 5 (� 2 (� 1 (Óó�(1992 � üÜÜÞó�ß��) ?´Æ�÷ ÂþÁ�ö�Øõ� ùÀª ù¢�¢ üõ�µ÷��î ¢�Àä� ¥� �ä�Þ¹õ ��Àî (66

n = 1 , l = 1 , ml = −1 , ms = +
12 (� n = 2 , l = 1 , ml = 1 , ms = +

12 (Óó�
n = 3 , l = 1 , ml = 0 , ms = +

12 (¢ n = 3 , l = 2 , ml = 2 , ms = +
12 (�(1991 � üÜÜÞó�ß��) ?À÷�ùÀÈ÷ Â� Ûõ�î ¤�Ï �� �ûñ�µ��¤ø� ��Àî �ûÀ�÷�µ÷� ¤¢ (675f ø 6p (¢ 5d ø 6s (� 5d ø 4f (� 4d ø 5s (Óó�(1991 � üÜÜÞó�ß��) ?´¨� ��Àî ,¢�ª Û�ØÈ� Ag+ �� ¢�ªüõ �À� ùÂÖ÷ Ý�� ¥� �î ü÷øÂµØó� üõ�µ÷��î ¢�Àä� (68(4 , 3 , 2) (¢ (5 , 0 , 0) (� (5 , 2 , 2) (� (4 , 2 , 2) (Óó�?´¨� ù�ÂÞû ö�ø¤À�û Ý�� ¤¢ ý�Â÷� Â��ç� ßþÂ�Ç�� �� üÜ¬� ý�û�þ� ß�� öøÂµØó� üþ������ ��Àî (69(1990 � üÜÜÞó�ß��)

n = 4 −→ n = 2 (¢ n = 3 −→ n = 2 (� n = 2 −→ n = 1 (� n = 5 −→ n = 3 (Óó�



(1990 � üÜÜÞó�ß��) ?´¨� ��Àî Mn2+ ö�þ ý�þ�� ´ó�� ü÷øÂµØó� Çþ�¤� (70
[Ar] 4s1 3d4 (¢ [Ar] 3d5 (� [Ar] 4s2 3d3 (� [Ar] 4s1 3d5 (Óó�(1990 � üÜÜÞó�ß��) ?À�îüõ �õÂì �¤ �Üãª Ù÷¤ Âþ¥ ý�û×Þ÷ ¥� ×þ ��Àî (71

BaCl2 (¢ CaCl2 (� NaCl (� KCl (Óó�(1990 � üÜÜÞó�ß��) ?´¨� ��Àî ùÀª ÂÈµ�õ ý�ûöøÂµØó� À�ó�� Ûõ�ä ,�µ� ýù¤£ ý¢�¡��¢�¡ ÂÈ÷ ¤¢ (721s ñ�µ��¤ø� (� �µÆû (Óó�Ý�� ¤¢ üì�Ô�� ñ�µ��¤ø� Âû (¢ öøÂµØó� Í¨�� ùÀª ñ�çª� ñ�µ��¤ø� ßþÂ�ü÷øÂ�� (�(1989 � üÜÜÞó�ß��) ?´¨� ¼�½¬ ¢¤�õ ��Àî ö�ø¤À�û Ý�� ýÂÈ÷ Ó�Ï ¢¤�õ ¤¢ (73.¢�ªüõ À�ó�� öøÂµØó� (Ç÷�þ) öÀª ùÀ�î ´Üä �� (Óó�.À�îüõ ÂÈµ�õ �¤ ¤�÷ ¥� üÆ÷�îÂê Âû ÂÚþ¢ ý�þ� �� ý��þ� ¥� ñ�Öµ÷� ¤¢ öøÂµØó� �Âþ¥ ´¨� �µ¨��� (�.¢¢Âðüõ À�ó�� ,¢�ªüõ Â���� ý�Â÷� ý�û¥�Â� �� öøÂµØó� ñ�Öµ÷� ¶ä�� �î «�¡ üþ�ûÅ÷�îÂê �� ¤�÷ �Á� ´Üä �� (�.¢�ªüõ Û�ØÈ� «�¡ ý�ûÅ÷�îÂê �� üþ�ûö���ê ,ý�Â÷� ß�þ�� ý�û¥�Â� �� �µ¿�Ú÷�Â� ý�ûöøÂµØó� ñ�Öµ÷� ¤¢ (¢(1989 � üÜÜÞó�ß��) ?´¨� ¼�½¬ Ý�� ��Àî ý�þ�� ´ó�� ü÷øÂµØó� Çþ�¤� (74
Mo : [Kr] 5s1 4d5 (� Cl : [Ne] 3s1 3p6 (Óó�

As : [Ar] 4s2 4d10 4p3 (¢ Cu : [Ar] 4s2 3d8 (�(1989 � üÜÜÞó�ß��) ?¢¤�¢ ¢�¡ ý�þ�� ´ó�� ¤¢ ùÀÈ÷ ´Ô� öøÂµØó� À�� ´ó�±î Ý�� (754 (¢ 3 (� 2 (� 1 (Óó�(1989 � üÜÜÞó�ß��) ?´¨� �µ¿�Ú÷�Â� ø ü·�¡ Ý�� ×þ �� ¯��Âõ ü÷øÂµØó� Çþ�¤� ��Àî (76
[He] 2s1 (� [Xe] 4f14 5d10 6s2 6p3 (Óó�

[Ar] 4s1 3d5 (¢ [Ne] 3s1 3p1 (�(1989 � üÜÜÞó�ß��) ?´¨� p �� ´±Æ÷ s ý�þ�Âþ¥ Ç÷�þ ý�Â÷� ß�óø� ö¢�� Â�Ýî ´Üä ��þ�ð ��Àî (77.´¨� ùÀª ËÖ÷ À÷�û ýùÀä�ì (Óó�.À��þüõ Çû�î ù¤ø¢ ×þ ¤¢ Ç÷�þ ý�Â÷� (�.À÷¤�¢ ö¤�Öµõ�÷ ý�ûÇþ�¤� �� ´±Æ÷ ýÂ�Ç�� ý¤�Àþ�� Â� ø Â��Þ�÷ ý�ûñ�µ��¤ø� (�.´¨� p ¥� Â�Ç�� s Ç÷�þ ý�Â÷� ß�óø� .´¨� ´¨¤¢�÷ ��� ý�ûù¤��ð (¢(1989 � üÜÜÞó�ß��) ?¢�ªüõ �À� ßû� Ý�� ¥� Â�´��¤ �î ´¨� ü÷øÂµØó� �� ¯��Âõ Âþ¥ üõ�µ÷��î ¢�Àä� ¥� ×þ ��Àî (78
n = 3 , l = 2 , ml = 0 , ms = +

12 (� n = 4 , l = 0 , ml = 0 , ms = −

12 (Óó�
n = 1 , l = 0 , ml = 0 , ms = −

12 (¢ n = 3 , l = 2 , ml = −1 , ms = −

12 (�



(1988 � üÜÜÞó�ß��) ?´Æ�÷ Âþ¥ ¢¤��õ ¥� ×þ ��Àî Ûõ�ª ö�µó�¢ üÞ�� ý¤�ÿ� (79.À�ª��üõ Ý�� ��÷ �� üþÂõ�÷ ��¤£ ¥� ùÀª Û�ØÈ� �ûÂÊ�ä (Óó�.À÷¤�¢ ü�ø�Ôµõ «��¡ ,ÓÜµ¿õ ý�ûÂÊ�ä ý�ûÝ�� (�.À÷�ªüõ °�îÂ� ÂÚþ¢×þ �� üµ��� ´±Æ÷ �� �ûÝ�� (�.´¨� üØ��î ¼�½¬ ¢Àä ,ùÀª éÂÊõ ý�û¥�ð Ý¹� �� ùÀª À�ó�� ý�û¥�ð ´±Æ÷ (¢(1988 � üÜÜÞó�ß��) :¥� À÷��¤�±ä ýÀ��î ý�û��Â� (80Ý�Üû Ý�� ý�µÆû (� ´±·õ ¤�� �� ��¤£ ¥� ý��µ¨¢ (Óó��ûöøÂµØó� ¥� ü÷�þÂ� (¢ âþÂ¨ ý�ûöøÂ��÷ (�(1988 � üÜÜÞó�ß��) ?À÷¤�¢ �ø�Ô� Ýû �� ¢¤�õ ��Àî ¤¢ ���ø�þ� ø¢ ßþ� .´¨� ¤�Àþ�� ���ø�þ� ø¢ ý�¤�¢ ß�Âî (81ü÷øÂµØó� Çþ�¤� (¢ üÞ�� ¢Àä (� �ûö��øÂ� ¢�Àã� (� üÞ�� �Â� (Óó�(1988 � üÜÜÞó�ß��) ?´¨� Âþ¥ ¢¤��õ ¥� ×þ ��Àî Ûõ�ª 4020Ca2+ ö�þ (82öøÂµØó� 2 (¢ öøÂ��÷ 21 (� öøÂµØó� 18 (� ö��øÂ� 2 (Óó�À�� �f±þÂÖ� .´¨� 63/5 Â��Â� �ûö� ß�Ú÷��õ üÞ�� ö¥ø �î ´¨� 65Cu ø 63Cu ¤�Àþ�� ���ø�þ� ø¢ ý�¤�¢ Åõ (83(1988 � üÜÜÞó�ß��) ?Àû¢üõ Û�ØÈ� 63Cu ���ø�þ� �¤ üã�±Ï Åõ À¬¤¢
% 90 (¢ % 70 (� % 50 (� % 30 (Óó�(1988 � üÜÜÞó�ß��) ?´¨� ¼�½¬ Cs ü÷øÂµØó� Çþ�¤� ¢¤�õ ¤¢ �¤�±ä ��Àî (84.À÷�ùÀª ´Ô� üÞ�� ñ�µ��¤ø� ×þ ¤¢ ü�¤�¡ öøÂµØó� ø¢ (Óó�.´¨� Â� �f õ�î ö� 4f ý�þ� (�.À�îüõ ´îÂª �ûÝ�� Âþ�¨ �� Cs ý�ûÇ�îÝûÂ� ¤¢ ö� öøÂµØó� 55 ¥� üØþ �ú�� (�.´¨� ùÀª Â� üþ�� �¤�¬ �� ö� 4f ý�þ� (¢(1988 � üÜÜÞó�ß��) ?À�µÆû l = 2 �� ý�ûñ�µ��¤ø� ¤¢ ¢ÂÔ�õ öøÂµØó� ý�¤�¢ ´�êÂÒ ý�þ� ¤¢ �ûÂÊ�ä ��Àî (85�ûö��ó�û (¢ �Î¨�ø ý�ûÂÊ�ä (� �ûÀ�÷�µ÷� (� ùøÂðÂ¨ ý�ûÂÊ�ä (Óó�?¢Âî ù¢�Ôµ¨� ö���üõ üØþ��ê ý�û©ø¤ ¥� ÍÖê ���÷�¤ø� ÓÜµ¿õ ý�û���ø�þ� ý¥�¨�À� ý�Â� �Â� (86(1987 � üÜÜÞó�ß��) .´¨� í�÷ÂÎ¡ ¤��Æ� ���÷�¤ø� �� ÂÚþ¢ ¢��õ ö¢Âî ¯�Ü¿õ (Óó�.À�µÆû ���Èõ üþ��Þ�ª «��¡ ÂÑ÷ ¥� ���÷�¤ø� ý�û���ø�þ� (�.À÷¤�¢ �ø�Ô� �ûöøÂ��÷ ¢�Àã� ¤¢ �û���ø�þ� (�.´¨� 235 ���÷�¤ø� À¬¤¢ 0/7 ýø�� �f¢øÀ� üã�±Ï ���÷�¤ø� (¢?´¨� ùÀª ù¢�¢ ö�È÷ ��þ�ð ��Àî ¤¢ ,´¨� ö��øÂ� 22 ø öøÂ��÷ 27 ý�¤�¢ ö� ý�µÆû �î ýÂÊ�ä ¢�Þ÷ (87(1987 � üÜÜÞó�ß��) 2249T i (¢ 4927In (� 4927Co (� 4922T i (Óó�(1987 � üÜÜÞó�ß��) ?¢�ªüõ ¢�¥� ý�Â÷� ßþÂ�Ç�� �� ü÷���ê Âþ¥ ý�ûñ�Öµ÷� ¥� ×þ ��Àî ¤¢ (882s −→ 3s (¢ 3s −→ 2s (� 1s −→ 2p (� 2p −→ 1s (Óó�



��ó�Âµ¨� üÜÜÞó�ß�� ø üÜõ ����b¨(2002 � üÜÜÞó�ß��) ?´¨� Âþ¥ ý�û��þ�ð ¥� ×þ ��Àî Al3+ ö�þ ü÷øÂµØó� Çþ�¤� (891s2 2s2 2p6 (� 1s2 2s2 2p6 3s2 3p6 (� 1s2 2s2 2p6 3s2 3p1 (Óó�1s2 2s2 2p4 3s2 (û 1s2 2s2 2p6 3s2 (¢?¢�ªüõ ÂÈµ�õ �µ� ø �Ôó� ýù¤£ À�� ÛþÀ±� ßþ� ý�Â� .¢�ªüõ ÛþÀ±� 20882 Pb �� �µ� ø �Ôó� ��¤£ Ç��� �� 23290 Th Ý�� (90(2002 � üÜÜÞó�ß��)�µ� ýù¤£ 2 , �Ôó� ýù¤£ 5 (� �µ� ýù¤£ 8 , �Ôó� ýù¤£ 4 (� �µ� ýù¤£ 2 , �Ôó� ýù¤£ 3 (Óó��µ� ýù¤£ 8 , �Ôó� ýù¤£ 8 (û �µ� ýù¤£ 4 , �Ôó� ýù¤£ 6 (¢?Àû¢üõ  ¤ ö� üõÂ� ¢Àä ø üÞ�� ¢Àä ¤¢ ýÂ��ç� �� ,Àû¢üõ �¤�¬ �µ� Ç��� Ý�� ×þ �î üõ�Ú�û (91(1998 � üÜÜÞó�ß��) .À�îüÞ÷ ýÂ��ç� ��Àî º�û (Óó�.¢�ªüõ ¢�þ¥ À��ø ×þ üÞ�� ¢Àä �õ� À�îüÞ÷ Â��ç� üõÂ� ¢Àä (�.¢�ªüõ Ýî À��ø 2 üÞ�� ¢Àä �õ� À�îüÞ÷ Â��ç� üõÂ� ¢Àä (�.¢�ªüõ Ýî À��ø 2 üÞ�� ¢Àä ø ¢�ªüõ Ýî À��ø 4 üõÂ� ¢Àä (¢.¢�ªüõ Ýî À��ø ×þ üÞ�� ¢Àä ø ¢�ªüõ ¢�þ¥ À��ø 2 üõÂ� ¢Àä (û(1998 � üÜÜÞó�ß��) ?´¨� ùÀÈ÷ Â� Ûõ�î ¤�Ï �� �þ� Âþ¥ ��Àî 25Mn Ý�� ¤¢ (924d (û 3d (¢ 4p (� 4s (� 3s (Óó�(1997 � üÜÜÞó�ß��) ?Àû¢üõ ö�È÷ �¤ Fe3+ ö�þ ´�êÂÒ ý�þ� ü÷øÂµØó� Çþ�¤� Âþ¥ ý�û��þ�ð ¥� ×þ ��Àî (93
(1996 � üÜÜÞó�ß��) ?Àª��üõ ¢�¡ ý�û�þ�Âþ¥ ¤¢ ¢ÂÔ�õ öøÂµØó� ßþÂ�Ç�� ý�¤�¢ Âþ¥ Ý�� ��Àî (9435Br (û 33As (¢ 49In (� 23V (� 26Fe (Óó�(1996 � üÜÜÞó�ß��) ?¢�¢ ´±Æ÷ ö�þ ×þ �þ ø �þ�� ´ó�� ¤¢ Ý�� ×þ �� ö���üÞ÷ �¤ Âþ¥ ü÷øÂµØó� Çþ�¤� ��Àî (951s2 2s2 2p6 (� 1s2 2s2 2p3 (Óó�1s2 2s2 2p6 3s2 3p6 3d3 (¢ 1s2 2s1 2p6 3d5 (�1s2 2s2 2p6 3s2 3p6 3d10 4s1 (û



(1995 � üÜÜÞó�ß��) ?¢�ªüõ ¢�¥� ý�Â÷� ¤�ÀÖõ ßþÂ�Ç�� �û�þ�Âþ¥ ��Àî ß�� öøÂµØó� ñ�Öµ÷� ¤¢ (96
n = 9 −→ n = 3 (� n = 3 −→ n = 9 (� n = 2 −→ n = 3 (Óó�

n = 9 −→ n = 2 (û n = 3 −→ n = 2 (¢(1994 � üÜÜÞó�ß��) ?¢�ªüõ �µÆû üÞ�� ¢Àä Çþ��ê� ¶ä�� ��Â� ��Àî öÀª ¢�¥� ,ý��µÆû ý�ûÇ�î�ø ¤¢ (97�õ�ð (¢ öøÂµþ¥�� (� �µ� (� �Ôó� (Óó�(1992 � üÜÜÞó�ß��) ?Àª��üõ ��þ�ð ��Àî X ýù¤£ Âþ¥ ý��µÆû Ç�î�ø ¤¢ (982713Al + 10n −→ X + 42He2311Na (û 2414Si (¢ 2412Mg (� 2410Ne (� 2411Na (Óó��� Ý�� ¢¤�õ ¤¢ Âþ¥ ��Þ� ¥� ×þ ��Àî .Àû¢üõ ��¹÷� �µ� Ç��� ´ä�¨ 10 ÂÞä�Þ�÷ �� 21282 Pb ¤�Àþ���÷ ý�µÆû (99(1991 � üÜÜÞó�ß��) ?´¨� ´¨¤¢ Ç��� ¥� Å� ùÀõ� ´¨¢.´¨� 212 Â��Â� ùÀõ� ´¨¢ �� ñ�Ê½õ üõÂ� ¢Àä (I.´¨� 81 Â��Â� ùÀõ� ´¨¢ �� ñ�Ê½õ üÞ�� ¢Àä (II.´¨� ùÀ÷�õ üì�� ��óø� ýù¢�õ ¥� 14 ÍÖê ´ä�¨ 20 ¥� Å� (III.´¨� ¤�Àþ�� ùÀõ� ´¨¢ �� Ý�� ý�µÆû (IV
II ÍÖê (û IV ÍÖê (¢ IV ø II (� III ø I (� III ø II , I (Óó�



�¢�÷�î üÜÜÞó�ß�� ø üÜõ ����b¨(2006 � üÜÜÞó�ß��) ?Àª��üõ �÷�ð ��Àî ý�þ�� ´ó�� �� ¯��Âõ ø¤��ø¤ ü÷øÂµØó� Çþ�¤� (1001s2 2s2 2p6 3s2 3p6 3d1030Zn2+ (û 28Ni (¢ 36Kr (� 32Ge2+ (� 31As3− (Óó�:Àû¢üõ ö�È÷ Z ÂÊ�ä üó��µõ öøÂµØó� 9 ý�Â� �¤ ,(IEm) üó�õ Ç÷�þ ý�ûý�Â÷� Âþ¥ ¤�¢�Þ÷ (101

(2006 � üÜÜÞó�ß��) ?Àª�� À÷���üõ Âþ¥ ¢¤��õ ¥� ×þ��Àî Z ÂÊ�äÝþÀ÷�Ø¨� (û Ý�ÆÜî (¢ ö�ð¤� (� ÂÜî (� ¢Âð�ð (Óó�(2005 � üÜÜÞó�ß��) ?´¨� ��Àî Û¬�� ö�þ ü÷øÂµØó� Çþ�¤� ,Ý��î �ê�®� ÝþÀ¨ Ý�� �� öøÂµØó� ×þ Âð� (1021s2 2s2 2p6 3s1 (� 1s2 2s2 2p6 (� 1s2 2s2 2p5 (Óó�1s2 2s2 2p6 3s2 3p6 (û 1s2 2s2 2p6 3s2 (¢¼�½¬ ÓþÂã� �� ×þ��Àî .´¨� ùÀª ù¢¤ø� Âþ¥ ¤¢ üÞþÀì ö�µõ ¥� "ñ�õ' üþ��Þ�ª ��Î¬� ¥� ÓþÂã� À�� (103(2004 � üÜÜÞó�ß��) . . . . . . ¥� ´¨� �¤�±ä ñ�õ ×þ ?´¨� Â�×þ¢�÷ í���þ� ý¥øÂõ�.ñ�Øó�õ 6/02× 1023 (Óó�.ß�ãõ °�îÂ� �� ù¤£ Âû ¥� ø¤¢�ðøø� ¢Àä ¢�Àã� �� ý¤�ÀÖõ (�.´¨� ö� üó�Øó�õ �Â� �� Â��Â� ý¢Àä à�½ó ¥� �Âð °Æ� Â� ö� �Â� �î ù¢�õ ×þ ¥� üµ�Þî (�.ÂÚþ¢ ��¤£ �þ Ý�� ,ñ�Øó�õ 6/02× 1023 Ûõ�ª ýù¢�õ �Â� �� Â��Â� �Â� À��ø ×þ (¢.¢¤�¢ ¢��ø 12-ß�Âî 12 g ¤¢ �î ´¨� ý�ù¤£ ¢�Àã� ö�Þû �fÖ�ì¢ Ûõ�ª �î ù¢�õ ¥� ý¤�ÀÖõ (û(2001 � üÜÜÞó�ß��) ?Àª��üõ Â��Þ�÷ d ñ�µ��¤ø� ×þ Ûõ�ª Âþ¥ ý�û�÷�ð ¥� ×þ ��Àî (104
Zn2+ (û Sc3+ (¢ Pb2+ (� Cu2+ (� Ag+ (Óó�(2000 � üÜÜÞó�ß��) .¢�ªüõ Û�ØÈ� . . . À�ÿÜî�÷ ,¢Â�ðüõ ¤�Âì β üª���ø ´½� 22789 Ac À�ÿÜî�÷ �î üµìø (10523191 Pa (û 22790 Th (¢ 22788 Ra (� 22789 Ac (� 22387 Fr (Óó�(2000 � üÜÜÞó�ß��) ?´¨� ¢ÂÔ�õ ý�ûöøÂµØó� ¢�Àã� ßþÂ�Ç�� ý�¤�¢ �þ�� ´ó�� ¤¢ Âþ¥ ý�û�÷�ð ¥� ×þ ��Àî (10629Cu+ (û 27Co2+ (¢ 26Fe3+ (� 25Mn (� 24Cr (Óó�



(1999 � üÜÜÞó�ß��) ?´¨� ö�ÆØþ Ý�� ø¢ ��Àî ý�ûöøÂ��÷ ¢�Àã� (1072311Na , 2412Mg (� 146 C , 147 N (� 2411Na , 2412Mg (Óó�126 C , 147 N (û 126 C , 146 C (¢Â�×±¨ ���ø�þ� üã�±Ï ü÷�ø�Âê .¢¤�¢ 86/91 ø 84/91 ý�û�Â� �� üã�±Ï ���ø�þ� ø¢ (Rb) ÝþÀ��ø¤ ÂÊ�ä (108(1999 � üÜÜÞó�ß��) (.´¨� 85/47 g/mol Â��Â� ÝþÀ��ø¤ üÞ�� ö¥ø ß�Ú÷��õ) :�� ´¨� Â��Â�
%72 (û %28 (¢ %50 (� %76/5 (� %23/5 (Óó�(1999 � üÜÜÞó�ß��) ?Àû¢üõ ö�È÷ �¤ Ýþ���õ Ý�� ý�µ¿�Ú÷�Â� ´ó�� ü÷øÂµØó� Çþ�¤� ��þ�ð ��Àî (1091s2 2s2 2p6 3s1 3p1 (� 1s2 2s2 2p6 (� 1s2 2s2 2p6 3s2 3p1 (Óó�1s2 2s2 2p6 3s2 (û 1s2 2s2 2p6 3s1 (¢(1998 � üÜÜÞó�ß��) ?¢¤�¢ öøÂ��÷ 19 Âþ¥ ý�û���ø�þ� ¥� ×�õ�Àî (1103520Ca+ (û 3919K (¢ 3516S (� 199 F (� 3517Cl (Óó�ý��µî��þ¢�¤ ý�û���ø�þ� ,¢�ªüõ �µê�Øª ÂÚþ¢ �µÆû ø¢ �� ø À�îüõ �Á� öøÂ��÷ ×þ ,235U �µÆû �î üµìø (111��Àî .À÷�ªüõ À�ó�� öøÂ��÷ �¨ ø 137Cs ,ÝþÀ��ø¤ ���ø�þ� ×þ ,´ê�Øª ùÀþÀ� ×þ ¤¢ .À÷�ª Û�ØÈ� À�÷���üõ 137Cs À�÷�õ(1997 � üÜÜÞó�ß��) ?´¨� ùÀª À�ó�� ´ê�Øª ßþ� ¤¢ ÝþÀ��ø¤ ���ø�þ�95Rb (û 87Rb (¢ 85Rb (� 98Rb (� 96Rb (Óó�(1996 � üÜÜÞó�ß��) ?Àª��üõ öøÂµØó� 36 ø öøÂ��÷ 44 ,ö��øÂ� 35 ý�¤�¢ Âþ¥ ý�ûö�þ ¥� ×þ��Àî (1127935Br− (û 8035Br− (¢ 8036Kr+ (� 7935Br+ (� 7919K+ (Óó�ý�µÆû öÀª üª�µõ ¥� .¢Â�ðüõ ¤�Âì ù¢�Ôµ¨� ¢¤�õ ö�¡ ©¢Âð ü¨¤Â� ø ùÀû�Èõ ý�Â� Na− 24���ø�þ��þ¢�¤ (113?Àª��üõ Âþ¥ ¢¤��õ ¥� ×þ��Àî X ���ø�þ� .¢�ªüõ ¢�¹þ� X ���ø�þ� ø (âþÂ¨ öøÂµØó�) �µ� ù¤£ ×þ Na − 24(1996 � üÜÜÞó�ß��)

Mg − 25 (û Na − 23 (¢ Ne − 23 (� Na − 25 (� Mg − 24 (Óó�:�� ´¨� Â��Â� ö�þ ßþ� ý�ûöøÂµØó� Ûî ¢�Àã� .À�ª��üõ 80Hg2+2 üÞ��ø¢ ö����î Ûõ�ª (I)ù��� ��±�îÂ� (114(1995 � üÜÜÞó�ß��)162 (û 160 (¢ 159 (� 158 (� 156 (Óó�




