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Here we present the terms needed to verify equation

[Vind, S0] + VindSL − SRVind = 0 (S1)

up to λ3 for the double δ-potential on S1
R.

As in the main text, terms proportional to λαR−β are denoted with (α, β).
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SL up to λ2.

S
(1,1)
L = ψ

aλ

πR

(
1 +

sin 2aκ

2aκ
σ1

)
. (S8)

S
(2,1)
L = ψ

iλ2a

2πRκ

(
(1− sin 4aκ

4aκ )σ3 + i(cos 2aκ− sin 2aκ
2aκ )σ2

)
. (S9)

S
(2,2)
L = ψ

iλ2

8π2R2κ3

(
cos 4aκ+ 2aκ sin 4aκ− 4a2κ2 − 1

+ i4aκ(sin 2aκ− aκ cos 2aκ)σ2

)
.

(S10)

SR up to λ2.
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Analytical Results on R.
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