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Cylindrical Coordinates: (R, ¢, z)
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Acceleration (Binney & Tremaine 1B-24)
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Equation of Motion
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Axisymmetric potential: (R, z)
Symmetric about z: P(R,z) = P(R, — 2)
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Can write as:

R=-Za 3= 24 §u=d(R,2) ;};
Circular orbit (fixed R) at a fixed z: V_}(I)eff =0
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Radius of circular orbit: % | (R, 2=0) = % — Rg¢2 4






Theory of Epicycles: Lindblad
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Epicyclic frequency = K

z(t) = Xcos(kt +,)  2(t) = Zcos(vt + 1)

Oort constants: A = — %R% B = — (%R%—I— Q)

y(t) = — 22 X sin(kt + 1),,)
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L, conserved:
Small v at large R
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Also: z oscillations
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Oort constants from radial-velocity observations:
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Spiral Structure: Winding Problem
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Spiral Structure: Winding Problem

After a long time:

For the Milky Way,
expected # windings:

1019yr/(2 x 10%yr) ~ 50
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Spiral Structure: Winding Problem
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Spiral density wave (Lin & Shu) => Potential (Poisson) =>

Stellar orbits
Movie:

http://burro.astr.cwru.edu/Academics/Astr222/Galaxies/Spiral/spiral.html
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