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3) The wave-particle duality and bound states

The wave character of light and the photon character of light are both but different manifestations
of the same thing.

Similarly the particle character of electrons, atoms, and neutrons and their wave character are both
but different manifestations of the same thing.

Free particles:
Particles in a potential:
(non-relativistic)

To describe waves more generally, one needs
a wave equation for this dispersion relation Z(k).
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A wave equation for an oscillating string
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Initial value problem for a guitar string
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Ψ=Ψ→∆Ψ+Ψ≈Ψ=

Ψ==Ψ
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The stationary Schrödinger  equation
The wave number k changes with position x according to:
Particle with fixed constant energy E: Z does not change
For regions where V does not change with x, a wave with k and Z is given by )( txkiAe ω−=Ψ
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Conclusion: whenever needs to be computed, one can use Ψ− ∂
∂
xiΨk


