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Midterm Review Topics

Equations to memorize

F =
L

4πd2
(1)

d =
1

p[′′]
pc (2)

L = L⊙

(
M

M⊙

)α

(α ≃ 4) (3)

m1 −m0 = −2.5 log10(F1/F0) (4)

F1

F0

= 100.4(m0−m1) (5)

M1 −M0 = −2.5 log10(L1/L0) (6)

L1

L0

= 100.4(M0−M1) (7)

m−M = 5 log d− 5 (8)

λmax =
0.2898

T (K)
cm (9)

L = AσT 4 (10)

τν =

∫
κνρds (11)

dP

dr
= −G

Mrρ(r)

r2
= −ρg (12)

dMr

dr
= 4πr2ρ(r) (13)

τff ∝ (Gρ)−1/2 (14)

λ =
1

nσ
, (15)

t ≃ 1

nσv
, (16)

Ω = α
GM2

R
. (17)

P = nkT . (18)

Prad = 1/3aT 4 . (19)

P = Kaρ
(ϕ+1)/ϕ = Kaρ

γa , (20)

κ = κ0ρ
aT b , (21)

Equations I would give you

Bν =
2hν3

c2
1

ehν/kT − 1
(22)

Bλ =
2hc2

λ5

1

ehc/λkT − 1
(23)

f(v) =

√( m

2πkT

)3

4πv2e−
mv2

2kT (24)

ni

nj

=
gi
gj
e−Eij/k Tex (25)

ni+1ne

ni

≃ 2

(
2πmekT

h2

)3/2
gi+1

gi
exp

[
−Φr

kT

]
(26)

dLr

dr
= 4πr2ρϵ (27)

dT

dr rad
= − 3

4ac

κ̄ρ

T 3

Lr

4πr2
(28)

Pe,deg = K ‘
1

(
ρ

µe

)5/3

, (29)

Pe,deg = K ‘
2

(
ρ

µe

)4/3

, (30)
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Topics

Stars

Ranges for physical properties
Spectral types
Lifetimes
H-R diagram

Units

Parallax
Apparent and absolute magnitudes

Blackbodies

Radiative transfer
Colors and blackbodies

Stellar Equations

LTE
Mass conservation
Hydrostatic equilibrium
The Virial Theorem
Gravitational Potential
Timescales

Gas Physics

Equations of state
The pressure integral
Various pressures and when they are applicable
Ionization state (Saha)
Electronic state (Boltzmann)
The adiabatic exponent
Opacity
The temperature gradient

Fusion

Computing reaction rates
Proton-proton, CNO, triple alpha, with temperature scalings
r– and s–processes
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