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tational attraction of dark

W In October, the
SDSS team revealed its analysis of the first
quarter-million galaxies it had collected.

WMAP release,
February
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It’s just going
to get better






Fluctuetion level A(k)!/2

.1

Preliminary SDSS LRG results:
With Daniel Eisenstein and others, in prep.
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Preliminary SDSS LRG results:
With Daniel Eisenstein and others, in prep.
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Data & image
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This was from just 400 square degrees:

Dodel | 2002, for SDSS collab.
Tegmark et al 2002, for SDSS collab. odelson et al 2002, for SDSS colla
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Now we have an order of magnitude more, and
photometric redshifts.
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70% DARK
B Ordinary Matter ENERGY

B Dark Energy
M Cold Dark Matter
M Hot Dark Matter

M Photons
M Budget Deficit
5% ORDINARY 23% COLD
MATTER DARK MATTER
P Meaning Measured walue
Q4 5t | Spatial curvature 1.01 £ 0.02
PA Dark energy density (9.3 £ 2.5) x 10— 124 'er%l
1w Dark energy equation of state —140.1
S g Scalar fluctuation amplitude Q) (2.0 £ 0.2) x 10—°
T g Scalar spectral index 0.98 4 0.02
oY Running of spectral index dng/dlnk | ex | i 0.01
} r Tensor-to-scalar ratio [5}:”"'51?]2 fi 0.36

Tt Tensor spectral index Unconstrained
£h Baryon mass per photon pb,f'unf = mpn (0.60 &= 0.03) eV
Ec CDNMN mass per photon pcfnnf (3.3 £ 0.2) eV
Eu Neutrino mass per photon py,/nnf = % > My =< 0.11 eV
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How Inflation
predicts these
parameters
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What does
inflation

really predict?



O T =T T T T T T
L A . =L

I
eh
o

I

. LTev. (1H0)

\ 1"GeV-(my)

lg o [in Planck units]

\1MEV{BBNJ
_100 b g

—B0 —40 —20



g T T T | L T I T T o T

“RULED QUT SINGE a/T-> 105"

Y W _ _ _ e |
iz‘- ‘-"', ‘“'.r.'j._ h

I
R
o

I

. , . '_.a_..n --_‘++" . . 1Tev{]-_HC:J

lg e [in Planck units]

100 .




E' T 1 T -] LT T -] 1 = T o B
“RUEED QUT SINCE dt/T> 1075 ™ = " = =
- ".__ A "._ T

: | What’s the physics?

I
eh
o

I

“—\. . ITeV (LHC) ™3

lg o [in Planck units]

—100 .




Traditional view: the inflaton potential

p=V(9)
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Landscape view: many non-equivalent minima
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NUMERICAL EXPERIMENT:

*V(9) = m,* f(o/m,)

*m, and m, set horizontal and vertical scale of potential

* f Is a dimensionless random function of one variable

* Make 10%° random potentials

* Weigh by matter fraction gravitationally bound in stable halos
(requires expansion factor >e>> , rewards high Q, low |p, |)
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Low energy case: m,= m
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Medium energy case: m, = om
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m,=6 My, :

High energy case: m,= SOm
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Testing inflation 11:
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