Resch’s Apple and the Landau-Zener Problem

On the Spherical Clothoid
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3D MEC

The curve that minimizes the L2 norm of curvature
kT =C (1)
[(+2)]? + K2 [(s2 — 2D)? — 44?] +4C2 =0 (2)
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Spherical Clothoid

Assuming k2 < 2D vyields:
[(52)']2 — 40’2 +4C* =0 (3)

a = 1?2 — D? is a constant. We have a simple solution:

2 22 C?
KS=a’s" + 2 (4)
For C # 0, the curve is spherical with R = %

Kg = Qs (5)
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Landau-Zener problem
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X =ab* + ba*,y =i(ab" — ba"),z = aa" — bb".
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a and b must satsfy the following system in order for X,y and Z to satisfy (6):

.d (a 1 0 e—ias?/2 a
IE (b> = _5 (eia52/2 0 ) <b> (8)
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Rojo Bloch illustration
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Hypergeometric representation
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Stereographic Projection

((a;s) = X(s) +iY(s)
_x(s) +iz(s)
1- (y(S) - 1) (10)
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The End
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