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Appendix A. Explicit JRE coefficients for low orders

Expressions for the coefficients of the JRE up to order M6
∞, valid for any γ, are

provided in table 1 for a disk, and in tables 2 and 3 for a sphere. Each table is broken to
parts, each corresponding to a different m index of M2m

∞ . Columns correspond to the n
appearing in cos (nθ) or Pn (cos θ) basis functions, and the rows correspond to k of the rk

terms. All coefficients in these tables pertain to non-logarithmic terms, i.e. to ∝ ln` (r)
terms with ` = 0, except for the very last term in table 3, which has ` = 1.

Appendix B. hodograph approximation of the solution of a radial
flow

In §6, we discuss the hodograph approximation for the flow in front of a sphere, and
use the JRE to obtain a more accurate expansion. To relate the radial velocity and the
radius, we use Eq. (7) from Keshet & Naor (2016),

2 ln (r) =

∫ −ur(r)
0

1−M0(u′)
2
/W 2

1−M0(u′)
2
/S2

du′

q(u′)− u′
, (B 1)

with W 2 = 2/ (γ + 1) , S2 = 2/ (γ − 1) (notice that S2 = w−1) and

M0 (u) = u/c = u/
(
S−2 +M−2∞

)1/2
,

which is the Mach number with respect to the stagnation point. To complete the integral,
we calculate the coefficients qi for i ∈ {0, 1, 2, 3} using the JRE.

We provide explicit expressions for general γ in table 4 which are valid for 0 6
M∞ 6Mc (with q1 ≡ 1/2 identically (Keshet & Naor 2016)). These values give a good
approximation for the radial velocity near the stagnation point, but deviate far from the
sphere. To ensure the correct BC far from the body, we add a fifth term to q (u) such that
the denominator in the integral in (B 1) vanishes at r →∞ i.e. q4 = 1− q0− q1− q2− q3.
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