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Fig 3.10 'Galaxies in the Universe' Sparke/Gallagher CUP 2007
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Damped forced harmonic oscillator

¥—ax+Qfx = f(t) = Ae™™

Look for steady-state solutions xoe‘m
= Xg = A
07 a2-q2-ia

resonance for ) = (),

formally infinite response as a — 0



Near-circular orbits of disk stars near radius R with a
weak rotating perturbing potential

$1(R,0,t) = ¢,(R)cos m(0 — th)

Response of stellar orbits (R = Ry + R,) satisfies

5 4 2R = _ 1|3 20%p _
Ri+K“Ry = NPT +R(ﬂo—ﬂp) - cosm(QO Qp)t
— R0

Steady-state solution

— _1|%%p , 2% _
R, = NPT + R(00-0p)] . cosm(QO Qp)t
—no

where A = ki — m? (QO — Qp)z



Near-circular orbits of disk stars near radius R with a
weak rotating perturbing potential

$1(R,0,t) = ¢,(R)cos m(0 — 0, t)

Response of stellar orbits (R = Ry + R,) satisfies

; 2p — _1|%%p  _2%%p _
Ri+K“Ry = NPT +R(ﬂo—ﬂp) - Cosm(QO Qp)t
— R0

Q, = Qo — corotation resonance

COS m(QO — Qp)t

A = 0 — Lindblad resonance: (1), = Qg & ko/m
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Galactic Longitude
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Convention:
k>0 for a
trailing spiral
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w® = vik?

w? = vik* —4nGp

w? = vk® —4nGp + 407
w? = vk® —2rGXlk| 4+ 407
w? = vk* = 2nGY|k| + k*

(w — m)? vok? — 2rGYlk| + K7
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