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Appendix A: Parabolic pulse

For a parabolic envelope the useful functions take the form

9(s) = (250 — 5)/55 (1)

where s = wt, sg = wtp and ty can be regarded is the pulse width at the base.

We need to compute the vector potential A (¢ f E(t)dt and evaluate the expression
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where we have analytical expressions
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with definitions w = w%, S =sin (wios + go) ,C' = cos (w%s + cp).

Similarly we need
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where Sy = sin 2 (wios + gp) ,Co = cos 2 (wios + cp).



The dot products which we define in the text may be expressed as
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The next level of integrations are

where

Appendix B: Spherical Coordinates in Generalized Momentum Space

The full hydrogenic wavefunction <dimension m~?/ 2) is
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and its Fourier transform (dimension (kgmsfl)f?’/ 2) that was obtained analytically by Pauling and

Podolsky [? ]
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The generalized momentum vector and the corresponding variables in spherical coordinates are
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Appendix C: Derivatives of the Wavefunctions in Generalized Momentum Space

The derivatives of the separated functions in v (II) are
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where we have used the identity %le (cos®') = ©5®) for the associated

Legendre polynomials and evaluated the derivative
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