Electromagnetic Radiation

Speed of Light
c=Av
A [em] = wavelength v [Hz = s7!] = frequency

Photon Energy
he
E=hy=—
A
Planck Function (Blackbody Spectrum)
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2hc? /N5
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Wien’s Displacement Law

2.898 x 105 nm-K
T

/\peak =
Stefan-Boltzmann Law

F, =0Ty [ergs ! em™?]

L=4rR*0 Ty [ergs™]

Planetary Equilibrium Temperature

oo (L= AN
4\ 1670 d?

A = albedo

Brightness & Magnitudes

Apparent Brightness (Observed Fluz)
=l [erg s cm™?]

Magnitude System

F
myp —mg = —2.5 logy (F;)

Astronomy 201 Formula Sheet
Midterm 1 - Modules 1 & 2 - CGS Units

Distance Modulus

d
m—M=25 loglo (]_()pc)

Absolute Magnitude from Luminosity

L
©

where My o = 4.83.

Angular Size & Parallax

Small-Angle Approximation

s
= — d

a=- [rad]

s = physical size d = distance

1 rad = 206,265 arcsec

Trigonometric Parallax

d=—;

5 d [pcl, p [arcsec], b [AU]

Kirchhofft’s Laws of Spectroscopy

1. Hot, dense source — continuous spectrum
2. Hot, low-density gas — emission lines
3. Cool gas before hot source — absorption lines

Gravity

Orbital Speed (m < M, circular)
GM

Vorb = |/ == [cm s
Escape Speed
2GM 1
Vese = \| —p— [cm s™7)
Center of Mass
Mlalegag, a=ay+ as

a1, ag = distances of M7, My from center of mass

Energy & Virial Theorem

Newton’s Second Law
F=ma [dyne =g cm s ?

Gravitational Force

G my1 Mo

Fo=—75—
r

r = center-to-center separation

Surface Gravity
GM

T [cm 572

g:

Kinetic Energy

1
Frx = ~mu?

5 [erg]

Gravitational Potential Energy

GM
U(r)=- m (U—=0asr— o0)
r
Total Energy
E=FEg+U
FE < 0: bound E = 0: escape E > 0: unbound

Virial Theorem (Bound Equilibrium)
2FEk+U =0

Kepler’s Laws & Binary Orbits

Kepler’s Third Law (Newton’s Form)
472 3

GOMy + 1)

P [s] = orbital period

pP? =

a [cm] = semi-major axis

Convenient Solar-Unit Form

M1 +M2 - (Q/AU)S
Mo (P/yr)?




Spectroscopic Binary Velocities

Ky M

Ky, M
K,, Ky = velocity amplitudes
Mass-Luminosity Relation (Main Sequence)

Lo M*P

Main-Sequence Lifetime

t — x M7%5
MS X 7 X
Bound Orbit Energy
GMm
E=-
2a

a = semi-major axis

Inferring Motion

Doppler Effect (non-relativistic, v, < c)
AN _ Aobs — Ao _ Ur

)\0 )\() C

Ao = rest wavelength  A\ops = observed wavelength

Telescopes

Collecting Area
m
A=—_D?
4
D = aperture diameter
Angular Resolution (Diffraction Limit)

ay =1.22 % [rad]

Spectral Resolution

Mathematical Formulae

Astronomical Values & Conversions

Powers
ya . yb _ ya+b ya/yb _ ya—b
(ya)b _ yab yl/n _ {”/37
y *=1/y" y' =1
Logarithms

log(a x b) =loga + logb
log(a/b) = loga — logb
log(a®) = b loga

r =10% & loggz =a y=ct ohy=1>

Sphere Geometry

V = 4773 (volume) A, = 4nr? (surface area)

3

A, = mr? (cross-section) ~ C = 277 (circumference)

Physical Constants (CGS)

c=30x10"cms!
=3.0 x 10° km s~ !
G=6.67x10"8cm3 g !s2
kp =1.38 x 10716 erg K1
o =5.67x107°
ergem 2s K4
h=6.63x10"%" ergs
m, ~ 1.67 x 10724 g
Electron mass me =911 x10"2 g
1eV =1.60 x 1072 erg
hc = 1,240 eV-nm

Speed of light

Gravitational const.
Boltzmann const.

Stefan-Boltzmann

Planck’s const.

Proton mass

Solar Values

My 2.0x10% g

Rg 7.0 x 1019 cm
Tew, o 5800 K

Lo 3.8 x 1033 erg s~!
Planetary Values

Miup 1.9x 100 g

Riyuwp 7.0 x 10° cm
Mg 6.0 x 102" g

Ry 6.4 x 10% cm
Distances

1 pc 3.086 x 108 cm = 3.26 ly

1ly 9.46 x 10'7 cm

1 AU 1.496 x 10'3 cm

1yr 3.156 x 107 s

Angular Measure

1° 60 arcmin

1 60 arcsec

1 rad 206,265 arcsec

CGS base units cm, g, s

1 dyne (force) g cms—?

1 erg (energy) g cm? 572
n=10"°2 k =10° M =106
p=10"6 m=10"3 G =10°



