
Professor	Jasper	Halekas	
Van	Allen	70	
MWF	12:30-1:20	Lecture	
	



¡ Midterm	II	in	class	Wednesday	
§  Covers	Ch.	5-7	(minus	exclusions	listed	on	Friday)	
§  Same	policies	as	Midterm	I	
§  Practice	Midterm	II	solutions	now	posted	

	



Time-Dependent	

Time-Independent	

U(x)	constant	
in	time	



¡  Ψ(x,t) = ψ(x)e-iωt with ω = E/ħ (Time-independent	U(x))	

Wave	functions	must	be	continuous	in	value	(always)		
and	in	slope	(unless	the	potential	energy	is	infinite).	



ψ(x) = A1sin(kx) + B1cos(kx) 
or ψ(x) = A2eikx + B2e-ikx k = √[2m(E-U0)]/ħ 

Real,	Imaginary,	Magnitude	



ψ(x) = Cekx or De-kx 

k = √[2m(U0-E)]/ħ 

Evanescent	Wave	

Superposition	
of	incident	
and	reflected	









Which	potential	well	
would	this	wave	function	
make	sense	for?		
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N	=	scattered	flux	
n	=	target	density	
t	=	thickness	of	target	
r	=	detector	distance	
K	=	projectile	energy	
θ		=	scattering	angle	



Bohr	model	works	for	atoms	
(or	ions)	with	only	one	electron	
	
Assumes	circular	orbits,	with	
angular	momentum	L	=	nħ	
	
Not	consistent	with	wavelike	
nature	of	electrons	
	
Violates	uncertainty	principle	
	







r	(radial):	0	to	∞	
θ	(polar):	0	to	π	
φ	(azimuthal):	0	to	2π	



Θ(θ)Φ(ϕ) 

Φ(ϕ) 
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l = 2




¡  Consider	an	electron	in	the	l = 2, ml = 2 
orbital.	Where	would	this	electron	be	most	
likely	to	be	found?		

A.  Near	the	z-axis	
B.  Near	the	x-y	plane	
C.  Equally	likely	to	be	found	anywhere	
D.  Not	enough	information	
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s: l = 0





p: l =1





d: l = 2





f: l =3


|Lz|/L	

L	



Maximum	probability	radius	where	d/dr	(P(r))	=	0	
	
Average	radius:		

P(r)	

P(r)	


