Problem 5: Transmission across delta functions(10 points):

é) (1 pt) Consider the potential V(z) = —ad(z). Show that the derivative
of the wave function is discontinuous across the potential.

otimeo ((52),_ - (52),_ ) - -22v0)

b) (2 pts) A particle with £ > 0 is incident on the delta function potential
from z < 0. Determine the probability that the particle will be transmitted
across the potential. Can the probability of transmission = 17
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c) (3 pts) One can define a transfer matrix M, which gives the amplitudes
to the right of the potential in terms of those on the left.

F\ (My M\ (A
Construct the M-matrix for scattering from a single delta-function po-
tential at point a.
V(z) = —ad(z — a)
\/fi) (1 pt) Show that if you have a potential consisting of 2 isolated pieces,
the M-matrix for the combination is the product of the two M-matrices for
each section separately.

M = MyM,

e) (3 pts) Now consider a double delta function potential
V(z) = —afd(z + a) + (2 — a))

Determine the probability of transmission across the double delta function

potential (17" = |—M—i7|g) Can the probability of transmission = 17
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