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Density power spectrum

Blue line: 5%atom, 25%DM, 70% DE Tegmark et al (2002)
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Integrated Sachs-Wolfe













even to the second order

















scale Horizon
(~3000Mpc)

Distance between 
two galaxies
(~1Mpc)

Quantum 
generation

Relativistic linear stage
conserved evolution

Newtonian 
Nonlinear evolution

time
accelerating Radiation era Matter era

recombination

Microscopic (~10-30cm)

Macroscopic (~10cm)

radiation=matter
(~380,000yr)

DE era?

?

(~10-35sec)
present (~14Gyr)



WMAP



245,591galaxies
Limiting magnitude : 19.45

2dF
d = v/H = 
cz/H

= 300h-1Mpc



SDSS

z ~ 0.06
d ~ 200h-1Mpc

z = v/c   ~ 0.03
d = v/H ~ 100h-1Mpcde Lapparent etal. (1986)





























This lecture note will be updated in
http://bh.knu.ac.kr/~jchan/NTNU-lecture
Your questions, comments and suggestions are welcome.

E-mail: jchan@knu.ac.kr


