
Chapter 1: The Math

Chapter 2: The Postulates

One-dimensional problems
  

Many 3d problems, for example the hydrogen 

atom, can be decomposed into a 1d problem in 

the radial direction coupled to a 2d problem in 

the theta and phi directions.

Chapter 4: Scattering in 1d

Free particle eigenstates in 1d

Transmission and reflection coefficients
  

Chapter 5: The infinite square well

Bound particle states in 1d
   

Chapter 3: Gaussian wave packets

Finite extent free particle states in 1d

The spreading of 1d wavepackets
   

Chapter 8: The simple harmonic oscillator

Gaussian bound states in 1d
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t=t'
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The Square Well

http://www.falstad.com/qm1d

http://phet.colorado.edu/en/simulation/bound-states

http://www.falstad.com/qm1d
http://phet.colorado.edu/en/simulation/bound-states


Phasors
http://www.jhu.edu/signals/phasorlecture2/indexphasorlect2.htm

http://www.jhu.edu/signals/phasorapplet2/phasorappletindex.htm

http://www.jhu.edu/signals/phasorlecture2/indexphasorlect2.htm
http://www.jhu.edu/signals/phasorapplet2/phasorappletindex.htm
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Measure Energy

Larry


Larry
50:50 superposition of n=1 and n=2
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After
100% n=1   or   100% n=2
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Measure Position
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50:50 superposition of n=1 and n=2
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After:
delta fcn in x
uniform in p
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Spectra come in three flavors:

Larry


Larry
infinite square well
finite square well
harmonic oscillator
hydrogen atoms
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free particle
hydrogen atoms
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(1) Discrete set of eigenenergies
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infinite well = infinite set
finite well => finite set
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(2) Continuous set of energies
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can have any "positive" energy
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infinite number of
discrete bound states
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and a continuum of free states
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(3) Can have both
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aka, scattering states
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generalize inner product
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In x-space

Larry
In p-space
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In E-space
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In the Hilbert space at t=0

Larry


Larry
In the Hilbert space at time t
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Choosing a basis: E, x, p, L, S
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50:50
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The probability or the probability density
is the square of the amplitude or the
amplitude density
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For a normalized set of discrete states it
is the square of the expansion coefficients
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In Dirac notation

Larry


Larry
In position space
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Much easier to use abstract orthogonality instead of doing the integrals
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To Get All Formal ...
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Works for Any Wavefunction
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of any Hermitean operator
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eigenfunctions of H
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For the square well, this expansion is the Fourier series expansion
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Example: Triangular Wavefunction
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triangle is sum of odd terms
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Need to find a's
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Four-Step Plan
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To find the a's
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real fcn in this case
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More explicitly
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overlap
integrals
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zero by symmetry
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< E >
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< E(t) >
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< E^2 >
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does not depend on time
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Uncertainty
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Delta E(t)
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For stationary states, < x > does not depend on time
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For superposition states, < x > does depend on time
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For stationary states
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easiest way to find < p(t) >
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< p(t) > = m (d/dt) < x(t) >

Larry


Larry
Ehrenfest's Theorem
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For superposition states
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n = 1
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n = 2
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n >> 1
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FT
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as a => infinity
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Phasors and Fourier Series

http://users.ece.gatech.edu/mcclella/2025/FSdemo_Slabaugh/fourier.html

http://www.jhu.edu/signals/phasorlecture2/indexphasorlect2.htm

http://www.jhu.edu/signals/phasorapplet2/phasorappletindex.htm

http://www.falstad.com/fourier/

http://www.jhu.edu/signals/listen-new/listen-newindex.htm

http://www.youtube.com/watch?v=ne6tB2KiZuk

http://en.wikipedia.org/wiki/Pentatonic_scale

http://users.ece.gatech.edu/mcclella/2025/FSdemo_Slabaugh/fourier.html
http://www.jhu.edu/signals/phasorlecture2/indexphasorlect2.htm
http://www.jhu.edu/signals/phasorapplet2/phasorappletindex.htm
http://www.falstad.com/fourier/
http://www.jhu.edu/signals/listen-new/listen-newindex.htm
http://www.youtube.com/watch?v=ne6tB2KiZuk
http://en.wikipedia.org/wiki/Pentatonic_scale
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