Errata to meaning of cosine terms in equation (1) of Boore (2013)

In my paper (Boore, 2013) I state “The cosine term [in equation 1, shown below] accounts for
the projection of the cross sectional area in the ray tube onto the horizontal plane representing the
free surface.”
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This is incorrect. The equation comes from Joyner et al. (1981), and they state:

I think the best way of thinking about this correction is to consider plane waves in a constant
velocity rock halfspace impinging on the bottom of a constant velocity soil halfspace. Here is a
sketch:
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Figure 1.
Note the change in the cross section of the ray tube. The cosine term accounts for this change in
the cross section in this projection. Assuming that the ray refraction due to the changing velocity
will not produce a refraction out of the plane of the figure, the ratio of cross sectional areas of the
ray tube is given by the ratio of the cosines of the angles of incidence. Note that the formulation
is that the energy flux per unit time through the perpendicular cross-section of the ray tube is
constant—this gives the equation above.). So even without a change in amplitude due to the
impedance changing, the amplitude in the soil will be smaller than the rock because the energy in
the ray tube is spread over a larger cross section.
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