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Ω ~ 𝑟$% (conservation of angular momentum)

mass 𝑀 eventual disk plane

angular momentum
Ω

centrifugal force
~ Ω% 𝑥 ~ 𝑟$( if x ∝ 𝑟

gravitational
force ~ 𝑟$%

net force







Distance Measurement
l Light echo

𝐷 = 𝑐 ∆𝑡

l Standard ruler
𝐷 = 𝐿 / θ



Parallax
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Parallax
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p (radians) = 1 AU / D
D = 1 AU / p (radians)

if p = 1 arcsec = 4.8 x 10-6 radians,
then  D = 206,000 AU = 1 parsec



Parallax

1 AU

D
p

p (radians) = 1 AU / D
D = 1 AU / p (radians)

D (parsec) = 1 / p (arcsec)



100 AU =  1.5 x 1011 m

1 AU = 1.5 x 1011 m





parallax = 0.747 arcsec
distance = 1.34 parsec

= 4.1 x 1016 m
= 4.4 light years
= 276,000 AU

Alpha Centauri
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Distance Measurement
l Light echo

𝐷 = 𝑐 ∆𝑡

l Standard ruler
𝐷 = 𝐿 / θ

l Standard candle

𝐷 =
3
456



Sun

Herschel model (1785)



Sun



M68

distance ~ 10 kpc
diameter ~ 30 pc



47 Tucanae Shapley (1914)

distance ~ 4 kpc
diameter ~ 40 pc



100,000 ly











Distance Measurement
l Light echo

𝐷 = 𝑐 ∆𝑡

l Standard ruler
𝐷 = 𝐿 / θ

l Standard candle

𝐷 =
3
456

l Hubble expansion
𝐷 = ∆𝑣 / 𝐻0


