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PHY 712 Quantum Mechanics 
12-12:50 PM  MWF  Olin 103

Plan for Lecture 7:
Continue reading Chapter #5 in Shankar; 
Quantum mechanical systems in 1-dim

1. Particle in the presence of a potential 
step

2. Probability density and current density
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Consider a particle of mass m in the presence of an infinite 
potential step:
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Eigenfunctions of the Schroedinger equation:
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Consider a particle of mass m in the presence of an infinite 
potential step     -- continued:
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Energy eigenfunction:
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Consider a particle of mass m in the presence of an infinite 
potential step     -- continued:
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Note that when we find the solution, its complex conjugate 

and a linear combination of the two will also be a solution.
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Digression on the notion of current density and the continuity 

equation.  Recall the time dependent Schroedinger equation: 
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Consider a particle of mass m in the presence of an infinite 
potential step     -- continued:
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Energy eigenfunction:
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Consider a particle of mass m in the presence of an infinite 
potential step     -- continued:

(corrected 9/18/2017 thanks to Sajant)
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Continuity of wavefunction at 0 :
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Consider a particle of mass m in the presence of an infinite 
potential step     -- continued:
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Consider a particle of mass m in the presence of an infinite 
potential step     -- continued:
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Reflectance and transmittance of matter wave
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Consider a particle of mass m in the presence of a finite 
potential step:
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Consider a particle of mass m in the presence of a finite 
potential step   -- continued
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Energy eigenstates of the Hamiltonian
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Consider a particle of mass m in the presence of a finite 
potential step  -- continued
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Consider a particle of mass m in the presence of a finite 
potential step  -- continued
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