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MORE 
EVIDENCE:  

The fine details of 
cosmic clumpiness 



Max Tegmark 
Dept. of Physics, MIT 

tegmark@mit.edu 
Bright Horizons Cruise 

June 1, 2010 

History 

CMB 
Fo

re
gr

ou
nd

-c
le

an
ed

 W
M

A
P 

m
ap

 fr
om

 T
eg

m
ar

k,
 d

e 
O

liv
ei

ra
-C

os
ta

 &
 H

am
ilt

on
, a

st
ro

-p
h/

03
02

49
6 



Max Tegmark 
Dept. of Physics, MIT 

tegmark@mit.edu 
Bright Horizons Cruise 

June 1, 2010 

z = 1000	
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z = 2.4	
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z = 0.8	
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movies 

Lyα 
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Clusters 

Lensing 

Tegmark & Zaldarriaga, astro-ph/0207047 + updates 

CMB 
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000619 

Galaxy power spectrum measurements 1999 
(Based on compilation by Michael Vogeley) 
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movies LSS 
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movies LSS 

Clusters 

Tegmark & Zaldarriaga, astro-ph/0207047 + updates 
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Tegmark & Zaldarriaga, astro-ph/0207047 + updates 



2008: 

Reichardt et al 2008, arXiv:0801.1491
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Nolta et al 2008, arXiv:0803.0593


2008: 
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Lyman Alpha Forest Simulation: Cen et al 2001 

You 

Quasar 
LyαF 
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Chema movie 
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GRAVITATIONAL LENSING: 
A1689 imaged by Hubble ACS, Broadhurst et al 2004 
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000619 

Galaxy power spectrum measurements 1999 
(Based on compilation by Michael Vogeley) 
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Measuring 
cosmological 
parameters 
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How will it all end?  
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SN Ia+CMB+LSS constraints	


Yun Wang & MT 2004, PRL 92, 241302!

Assumes k=0 

Vanilla rules OK! 

What we’ve learned about H(z) from 
SN Ia, CMB, BAO, BBN, etc:   
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How did it all begin?  
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things 

ponder

Some things to ponder… 
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Ned Wright 
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How flat is space?  
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Cmbgg 
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How flat is space?  Somewhat.	
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Ωtot=1.003±0.010	

How flat is space?  


