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1.10: Exercises

Exercises

Exercise 1.10.1

In Sec. 1.2, we derived the eigenstates of a particle in an empty infinite space by considering a box of length L on each side,
applying periodic boundary conditions, and taking L — oco. Suppose we instead use Dirichlet boundary conditions (i.e., the
wavefunction vanishes on the walls of the box). Show that this gives rise to the same set of momentum eigenstates in the
L — oo limit.

Exercise 1.10.2

Using the results for the 1D delta-function scattering problem described in Section 1.3, calculate the probability current

J(z) h (w*d‘b ¢d¢*), (1.10.1)

= 2mi de 7 dz

where 9(z) is the total (incident + scattered) wavefunction. Explain the relationship between the values of J on the left and
right side of the scatterer.

Exercise 1.10.3

Derive the Green’s function for a free particle in 1D space:

(z|Golz') = —m-Texp(iki|:L'—m’|). (1.10.2)

Exercise 1.10.4

In Section 1.8, the scattering amplitude f(k — k') for the 3D scattering problem was derived using the Born series. Derive the
corresponding expressions for 1D and 2D.

Further Reading
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[2] Sakurai, §7.1-7.3, 7.5-7.6

This page titled 1.10: Exercises is shared under a CC BY-SA 4.0 license and was authored, remixed, and/or curated by Y. D. Chong via source
content that was edited to the style and standards of the LibreTexts platform.

https://phys.libretexts.org/@go/page/34597



https://libretexts.org/
https://creativecommons.org/licenses/by-sa/4.0/
https://phys.libretexts.org/@go/page/34597?pdf
https://phys.libretexts.org/Bookshelves/Quantum_Mechanics/Quantum_Mechanics_III_(Chong)/01%3A_Scattering_Theory/1.10%3A_Exercises
https://phys.libretexts.org/Bookshelves/Quantum_Mechanics/Quantum_Mechanics_III_(Chong)/01%3A_Scattering_Theory/1.10%3A_Exercises
https://creativecommons.org/licenses/by-sa/4.0
http://www1.spms.ntu.edu.sg/~ydchong/index.html
http://www1.spms.ntu.edu.sg/~ydchong/teaching.html

