
More Hydrogen-like Wave Functions 

 

The	total	spin	free	wavefunction	for	a	one	electron	atom	is	given	by	
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with	the	spherical	harmonic	written	as	a	product	of	 ( )& ( )lm mθ φΘ Φ 	
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mδ is	a	phase	factor	which	is	not	universally	agreed	upon.	We	will	choose	it	to	be	

1 m( )− when	 0m > 	and	+1	when 0m < .	This	is	often	called	the	Condon-Shortly	choice	

of	phase	and	is	sometimes	written	as	the	requirement	that ( )1
*m m m

l lY ( ) Y− = − .	

The	radial	functions	are	
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in	which	
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and	   Ln+
2+1 ρ( ) 	is	an	associated	Laguerre	polynomial.	



The	functions	in	 , , andr θ φ 	are	separately	normalized	to	unity	and	mutually	

orthogonal	
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except	for	 , , and .n n m m′ ′ ′= = =l l 	

	

	

	

	

The	Wave	Functions	  Θm θ( ) 	
    = 0, s 	orbitals:	
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    = 1, p 	orbitals:	
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    = 2, d 	orbitals:	
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    = 3, f 	orbitals:	
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    = 4, g 	orbitals:	
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    = 5, h 	orbitals:	
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Radial	Wave	Functions	

n	=	1,	K	shell:	
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n	=	2,	L	shell:	
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n	=	3,	M	shell:	
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n	=	4,	N	shell:	
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n	=	5,	O	shell:	
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n	=	6,	P	shell:	
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