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2. Objects

a. Cepheids
b. LMC, SMC
c. Coma Cluster
d. Virgo Cluster
e. M31
f. Supernovae
g. White-brown-red dwarfs, neutron stars, black holes, MACHOs, WIMPs
h. Dark halo
i. Clusters
3. Terms
a. Hubble time, Hubble length
b. Horizon
c. Planck scales
d. Chandrasekhar limit
e. Baryonic
f. Deceleration parameter
g. Standard candle
h. Lookback time

Bolometer

Luminosity, flux

~ =

Big Crunch, Big Freeze, Big Bounce

Loitering universe
. Benchmark Model
Density is destiny
Mass to light ratio
B-band filter
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4. Hubble Law v=H r, z =—, Hubble parameter H (t) =Q
c

a(t)

5. Hubble time HO_1 , Hubble length HL
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dr
6. Steady State Model - H,, p, constant => oy =Hr
t

todt
7. Horizon distance d ,(t) =c| ——
o a(t)
) 1
8. Redshift 1+z = ),a(to)zl.

9. Friedmann Equation
. (z):wg_ff_cz
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10. Energy density

b. H;=

a. £,=¢€,,a " =¢. ¢
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11. Density parameters
a. Qg =50%x10", Q =0.681Q,,,, Q, =84x107
b. Q =0.3,Q, =0.7 (Benchmark)
12. Models

a. Curvature Only (Zero, positive negative curvature —what happens? a =?,7, =7,1, =?)

U dt d,(t,)
b. Solveford (t,)=c|—, d (t,)=—"2—
olve for d (t,) ja(t) ,(,) 142

t{!

c. Spatially Flat Universes
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ii. Lambda Only
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1. d’=——2d=a=Ha=a(l)=e"""
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d. Multiple-Component Universes
Kk H;:
L= (may),
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iv. Determining eras of dominant components (Epochs), a,,,,a,.,, t.....n» €tC.
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13. Cosmological Parameters
1
a. a(t)z1+H0(t—t0)—5q0H§(t—to)2

1
b. q,= Qr,() +EQm,o _QA,O

c. Look back time 7, —1, zHg{z—(l+q—2°jzz}

14. Luminosity

a. flux f= 5 L 5
AzS_(r)1+z)
b. Luminosity distance d, = Sﬁ(r)(1+ 2),d, =d(t,))1+z),[x=0]
1

c. Parallax-d, =——

i d = dL = dp (tO)
86" " (+2° (+2)
i. Standard Candles — Cepheids, Supernovae Type la- L=4x10"L

[x=0]

d. Angular diameter distance d, =

e. d, o f
f.  Apparent magnitude m =-2.5log,, %
: L d,
g. Absolute magnitude M =-2.5log,,— =m—5log,, ———25
L IMpc

15. Dark Matter
a. Whatisit?
b. Density parameters for stars (0.004), baryonic matter (0.04£0.01),
galaxies (0.04-0.16), clusters (0.2))

. L . GM
c. Orbital speeds in spiral galaxies v = T

. Surface brightness = e " (Rs— 4 kpc Earth, 6 kpc M31
d. Surface brigh I(R)=1(0)e ™" ( k h, 6 kpc M31)

b .
e. Axis ratio —=cos1i
a

f. Half-mass radius
16. Gravitational lensing

a. Deflection angle @ = , Sun—1.7 arcsec

c’b

4GM 1-x\"
WT)
de,

2v

b. Einstein radius 6, :(

c. Lensingevent- At =



