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1 No branch cut crossings when 0 ≤ ν < 0.2631

We show here that our regularized solution, detailed in Appendix A, does not
cross a principal branch cut when 0 ≤ ν < 0.2631.

For these ν, κj are real, and κ2, κ3 < a [1]. By inspection of (26), this means
s > α in Vε, α > s in Wε, and ε, s, α > 0. The principal branch cut for both

√
z

and log(z) are at the negative real line.
Zε(t

′, α): The radicand of Zε never approaches the negative real line: the
only way to achieve zero imaginary part is for t′ = 0, when the radicand is a
positive real number.

The first log in Vε(t′, s, α) andWε(t
′, s, α): ε+s− it′ has a positive real part,

so it never crosses the negative real line.
Second log in Vε(t′, s, α): because Zε is a square root, it has positive real

part. Therefore the entire expression inside the log has negative imaginary part,
never crossing the negative real line.

Second log in Wε(t
′, s, α): When t′ ≥ α2/s, the imaginary part of Zε is

negative, meaning the entire expression inside the log is in the third and fourth
quadrants. When t′ < α2/s, the real part of the expression inside the log is
positive, meaning it is in the first and fourth quadrants. Overall, the expression
only lives in the first, third, and fourth quadrants, implying that it cannot cross
the negative real line.

We have shown that no branch crossings occur for any pair of (t′, s) in our
solution.
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