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F'®im (Precision Cosmology) ?

--- Since people have been working on the problem for
more than sixty years, perhaps the most surprising result
would be that in the next decade a consistent and
believable picture for the values of the cosmological
parameters Is at last established. ---

P.J.E.Peebles (1993) " Principles of Physical Cosmology’’ p.677
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“Our main achievement in understanding dark
energy Is to give ita name” - Michael Turner

“Right now, not only for cosmology but for
elementary particle theory this is the bone in the
throat” - Steven Weinberg

“Would be number one on my list of things to
figure out” - Edward Witten

“In string theory, to get A > 0 but extremely small
IS Impossible™ - Edward Witten

“Maybe the most fundamentally mysterious thing
In basic science” - Frank Wilczek




F—I 32— R
s BERIZIE. RN —IOT2—FHEERICHE—F 5
Lf-CéldsE
p HZEAIX, WED XXXEMIZTESZEIZIFIFOYUD
<Lt=
s RIIEERHEZOHISITARET, T CICTKNENGEILHI=E
BZADNE
n SAEBMT-BRELENLGYIZIREMNLGLANILIZEZELDD
Hd
s 5—10FETRILAIADTLAIRIL—DHH>TEEMLLEL
- AETAIE, (RET)WELIZ5XSEEIEHYMNAL
8 INAYRGINA()Z—2TE D TE R TRLIEILLGULAY,
BAIZIEINDN—FBFHLE-EE STV =UT S

v



HEAO)

SRRSO LY 2

The historical record here and in
other physical sciences suggests
that as the puzzles and
conundrums we know about are
laid to rest, they will be replaced
by still more interesting ones.

P.J.E.Peebles (1993)
~ “Principles of Physical Cosmology” p.683
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TRHREITH? L,

= Precision ¢ XXX | notyet?
= We have to move on; determine all the cosmological parameters
within 0.1% accuracy, for instance.

= For what ? Really interesting ? Can convince taxpayers ?

= Beyond precision XXX '°?
= Stop playing with the values of parameters, but try to understand
their meaning, i.e., matter context in the universe

= Nature of dark matter and dark energy
= Highest redshift objects, First objects in the universe
= Initial conditions (physical model of inflation)...

= Revisit the cosmological observations in a more general framework
= Equation of state of the universe
= Validity of the cosmological principle
= Validity of the general relativity on cosmological scales

= Or simply beyond ¢ XXX itself!
= Religion (i.e., Anthropic principle), Extrasolar planet, ,,,
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The cosmological standard model: What's next ?

Cosmoloagy is now in a similar stage in its intellectual development
to particle physics three decades ago when particle physicists
converged on the current standard model. The standard model of
particle physics fits a wide range of data, but does not answer many
fundamental questions: “what is the origin of mass ? why is there
more than one family ?, etc.”. Similarly, the standard cosmological
model has many deep open questions: “what Is the dark energy?
what iIs the dark matter ? what is the physical model behind inflation
(or something like inflation)?” Over the past three decades, precision
tests have confirmed the standard model of particle physics and
searched for distinctive signatures of the natural extension of the
standard model: supersymmetry. Over the coming years, improving
CMB, large scale structure, lensing, and supernova data will provide
even more rigorous tests of the cosmological standard model and
search for new physics beyond the standard model.

Spergel et al. ApJS 148 (2003) 175
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