
Dypin Cyclides
See [dupin-cyclide-3d-plot].

Parametric form

𝑥 =
𝑑(𝑐 − 𝑎 cos 𝑢 cos 𝑣) + 𝑏2 cos 𝑢

𝑚

𝑦 =
𝑏 sin 𝑢(𝑎 − 𝑑 cos 𝑣)

𝑚

𝑧 =
𝑏 sin 𝑣(𝑐 cos 𝑢 − 𝑑)

𝑚
𝑚 = 𝑎 − 𝑐 cos 𝑢 cos 𝑣

𝑎 = √𝑏2 + 𝑐2

𝑢, 𝑣 ∈ [0, 𝜏)

Interpretations

Given 𝑏, 𝑐, 𝑑:
• 𝑏 is the major radius
• 𝑐 is related to eccentricity; 𝑐 = 0 is a circle
• 𝑑 is the average thickness

The radius of a channelling sphere is 𝑟 = 𝑐
𝑏𝑥

Lie Sphere Geometry

With [lie-sphere-geometry], a Dupin cyclide is the OPNS of:

𝚃𝑡𝑒0[(𝑛0 + 1
2𝜌2𝑛∞) ∧ (𝜆𝑒1 + 𝑒0) ∧ 𝑒2]

Parametric form OPNS form

𝑏 𝜌
𝑐 1/√𝜆2 − 1
√1 + 1/𝑐2 𝜆
𝑑 𝑡

𝑚 = 𝑐
𝑏 = 1

√𝜆2 − 1

https://jaw213.user.srcf.net/notes/dupin-cyclide-3d-plot
https://jaw213.user.srcf.net/notes/lie-sphere-geometry
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