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For CIRs and Beyond:
Polarization Ratio to
Feature Location

Curt A de Koning

S. Gibson, C. DeForest
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cir Science:

The P from punch

P R =
BR
BT

=
tB− pB
tB+ pB

=
1− p
1+ p
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cir Science:

The P from punch

P R ≈

∫ π
ε dΨ cos2Ψ ne(Ψ , ε)∫ π

ε dΨ ne(Ψ , ε)
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cir Science: Background

Billings, 1966
Howard & Tappin, 2009
Inhester, 2016
de Koning et al., 2025
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cir Science: Small-Sun Approximation

r ≫ r⊙

Practically – approximation introduces less than 1% error com-
pared to exact calculation – this implies r > 9r⊙ or ε > 2.5◦.

Approximation valid in wfi field of view.
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The P from punch

P R ≈

∫ π
ε dΨ cos2Ψ ne(Ψ , ε)∫ π
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cir Electron Density
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nsw ∝ r−2
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nsw ∝ r−2
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ne ∝
sin2Ψ

sin2ε
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ne ∝
sin2Ψ

sin2ε
×ΠΨ1,Ψ2(Ψ )
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cir Science:

The P from punch

P R ≈ 1
4

(
1− cos4Ψc sinc4∆Ψ

1− cos2Ψc sinc2∆Ψ

)
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Dark Blue Curve:
Small Feature Limit

∆Ψ → 0

P R→ cos2Ψc

Super
Particle
Construction
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Particle
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spc: Clever or Absurd?

Choose values for Ψc and ∆Ψ

Calculate P R

Estimate Ψspc ≈ cos−1
(
±
√
P R

)
Compare Ψspc to ground-truth Ψc
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BUT!
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2

Coronating Stream from Coronal Hole  —  Solar Wind Density
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