EQUATIONS from Astro 7TA
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2 Celestial Mechanics

Law of Gravity:
F = GM, M, /r*

Equation of Ellipse:

a(l—¢€*) a(l—e)(1+e)
T = g
1+ ecosf 1+ ecosf

Perihelion: 6=0
Kepler’s Third Law:

472
PP=——
G(M; + My)
Potential energy: U = —GMm/r
Energy:
M
E=1/2m?*— Rals
r
Angular Momentum: B
L=urX7v
where p = o2

Virial Theorem:
<U>=-2< K>

3 Magnitudes and Light

F
my —mg = —2-510g10(F1)
2



Distance modulus:
m — M = 5log,pd —5

distance in pc:

d=1/7"

Wien’s law:
AmazT = 2.898 x 103 mK

Blackbody Radiation Flux

Fsurf = UT4
Blackbody Energy Density
U=aT*
Planck Fn. he? 3P
2hc
BA(T) = che/ T _ |
2h13 ) c?
B,(T) = chv /KT _ |
E=hv
p=FE/c
Diffraction
0=M\D



4 Relativity

o T —ut
V1 —u?/c?
o t —uw/c?

{ =2 TR

b V1 —u?/c?
At e

Atmoving = :

Lmoving = Lrest \/ 11— u2/02

2
Erest =mc

B2 = p22 4 m2ct
Doppler Effect (v<c)

)\obs - )\rest

= V,/C
)\rest 7’/

Doppler Effect (v~c)

2.2
Vrest\/ 1 — u?/c

1+, /c

Vobs =

Redshift, (z)
z = A)\/)\rest



5 Atomic Structure
Hydrogen energy levels:

pe’

E, = -
2h2n2

(cgs) = 13.6 eV /n?

0=0,1,2--n—1
mg=—0,—0+1,--,0, 0—1,0
L=\/ll+1)h

E=hv

6 Telescopes
nqsin ; = noy sin 6y
6 =1.22\/D

Solid Angle
Q = 47 * Area/4nr?

7 Binary Stars

Ml&l = MQCLQ
Mll)l = MQUQ

P? = 47%a® |[G(M, + My)]



Far = (o)

a=a,+ay=—(v +v

1 2= 5\ 2
3 P

#sm?’i: v

(my + my) 2rG

8 Hot (as and Stellar Spectra

nydv = n(m/2rkT)>2e= 2 T 472 do

Ny, dv, = n(m/zﬂ-kT)l/Qe*mv%/QdevX

Ny/N, = L e=(Bo=Ea)/kT

a

P(Ey) _ gre P/

P(E,)  gee Ea/kT

7 = Zgie_Ei/kT
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)e—xi/kT

9 Stellar Atmospheres

I=1eT"

T:/ﬁpdx:/nadx

dl = jypds — kyplds



10 Stellar Structure

Hydrostatic Equilibrium:
dP/dr = —GM,p/r*

Mass Conservation:
dM,/dr = 4mr?p

Energy Generation:
dL,/dr = 47r?pe

Radiation Transport of energy:

3 kp L,
dT/dr = ———
dr dac T3 4mr2
Adiabat:
PV? = const

Collision (or reaction) rate between particles x and i:
= ngn;ov
pp-chain first step:

H+H—-—>D+et 41,

11 Constants

¢ =3.00 x 10®* m/s
h =6.623 x 1073* J s
o = 5.67x 1078 W/m*K
a=756x10"0Jm 3K
Lo = 3.90 x 10% W
My = 1.99 x 10% kg
G =6.67 x 107"'"Nm?/kg*
k=138 x 1075 J/K
leV =1.6 x 10719J



