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Zactual	=	2	
Zeff	~1.37	(1s)	



Zactual	=	3	
Zeff	~1.26	(2s)	

Zeff	~1.02	(2p)	





Zactual	=	11	
Zeff	~1.84	(3s)	

Zeff	~1.42	(3p)	

Zeff	~1	(3d)	







¡  Consider	an	atom	of	Chlorine	(Z	=	17,	outer	
shell	3s2	3p5)	and	an	atom	of	Potassium	(Z	=	
19,	outer	shell	4s1).	Which	atom	would	you	
predict	would	be	easier	to	ionize?		

A.  Chlorine	
B.  Potassium	
C.  Both	similar	
D.  No	way	to	predict	
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Nuclear	attraction	
increasing	faster	than	
screening	

Sudden	increase	in	screening	
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Paramagnetism:	Caused	by	atoms	with	a	net	magnetic	dipole	moment	–		
in	these	atoms,	the	intrinsic	magnetic	moment	aligns	with	the	external	field	
	
Diamagnetism:	Caused	by	atoms	with	mostly	filled	orbitals	–	in	these	atoms,		
induction	effects	oppose	the	external	applied	magnetic	field	











10-1000x	higher	than	photon	energies	from	hydrogen!	



¡  Imagine	an	electron	collides	with	a	high-Z	
element	and	removes	one	of	its	1s	electrons.	
To	an	electron	in	the	2s	orbital,	what	is	the	
new	apparent	effective	nuclear	charge?		

¡  Zeff	~	Z	
¡  Zeff	~	1	
¡  Zeff	~	Z-1	
¡  Zeff	~	Z-2	
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