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In addition to the constants and formulae given in the Formula Sheet, 
the following facts/relations are useful for the Physics of Astrophysics 
course:

Angular distances:

1’ = 1/60 degrees

1” = (1/60)2 degrees

1 AU subtends an angle of 1” at a distance of 1 parsec

Formulae involving velocities/time:

Doppler shift (for v << c):

∆ν/ν = v/c

An object traveling at 1 km/s covers 1 parsec in 1 Myr.

Number of seconds in a day ∼ 105

Number of seconds in a year ∼ 3 × 107

Age of Universe ∼ 1.5 × 1010 years.

Age of Sun 4.5 × 109 years

For problems involving circular motion it can be useful to scale period of orbit
and orbital velocity to the orbital properties of the earth, i.e.

T = 1 year (R3

AU
/M1)

1.5

v = 30km/s (M1/RAU)0.5

Formulae involving radiation:

Bolometric flux from black body of temperature T = σT 4 (Wm−2)

Location of Wien peak for black body spectrum

λ ∼ 3µm (T/1000K)−1
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Definition of apparent and absolute magnitude (m and M):

m is measure of flux at earth (W m−2); M is measure of intrinsic luminosity
of source (W)

m − M = 5log10D − 5 where D is measured in parsecs

(i.e. absolute magnitude = apparent magnitude if object at distance of 10 pc)

M = −2.5log
10

L+ constant (where L is luminosity) such that absolute visual
magnitude of Sun is 4.83.

Colour is defined by ratio of fluxes at different wavelengths, i.e. in terms of
differences in magnitude e.g. B-V. Redder colours have larger colour indices.

Indicative size and mass scales:

Distances between galaxies ∼ Mpc
Sizes of galaxies ∼ 10s of kpc

Sizes of clusters ∼ pc

Sizes of (extra-) solar systems ∼ AU (for planets) to 104 AU (comet cloud)

Size of stars: 108
− 1012 m

Masses of galaxies: 109
− 1012M⊙

Masses of central black holes: 106−8M⊙

Masses of globular clusters: 106M⊙

Masses of other clusters: 102−3M⊙

Typical mass of a star: 1M⊙

Mass of a brown dwarf: 10−2
− 10−1M⊙

Mass of a giant planet: 10−3
− 10−2M⊙

Mass of a terrestrial planet: 10−5M⊙

Typical densities:

Number density of stars in solar neighbourhood ∼ 0.1pc−3

Mean number density of interstellar medium ∼ 106m−3(1 per cm3, but very
large dynamic range)

Mean density of Sun, density of rock and of water are all of similar order of
magnitude (1000s kg/m3).
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