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¡  Did	we	violate	conservation	of	energy…?	
¡  Did	we	violate	conservation	of	momentum...?			







What	does	the	wavefunction	look	like	for	an		
electron	with	E	<	U0	(U0	=	the	height	of	the	wall)?	
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but	lot	of	e’s	
move	around	
to	lowest	PE	

As	more	electrons	fill	in,	potential	energy	for	later	ones	gets	
flatter	and	flatter.		For	top	ones,	is	VERY	flat.			
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This	is	just	the	energy	needed	to	remove	them	from	the	metal.	
That	is	the	work	function!!	
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x<0,	U(x)	=	4.7	eV	
x>	L,	U(x)	=	4.7	eV	
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¡  kT	~0.025	eV	<<	4.7	eV	so	approximate	4.7	as	∞	
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x<0,	V(x)	~	infinite	
x>	L,	V(x)	~	infinite	
0<x<L,	V(x)	=0	
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Simplified	approach	means	
	just	have	to	solve:	

with	boundary	conditions,	
ψ(0)=ψ(L)	=0	



	functional	form	of	solution:		 )sin()cos()( kxBkxAx +=ψ
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0)sin()( == kLBLψx=L	à		 	kL=nπ  (n=1,2,3,4	…)
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p = !k = !(nπ / L)
E = p2 / 2m
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For	n=4	





¡  How	does	the	probability	of	
finding	an	electron	at	x	=	L/2		
for	n	=3	compare	to	the	
probability	for	n	=	2?	

A.  Much	more	likely	for	n	=	3	
B.  Much	more	likely	for	n	=	2	
C.  Equally	likely	for	n	=	2	or	n	

=	3	
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