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Entangles KICP Experiments
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Roles Played by KICP Theorists

 Elucidation of predictions for cosmological
observables

* Development and implementation of technigues
to connect observations to theories

 |nvestigation of the discovery potential of
experimental projects

 Development of new theories as the data
require it
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Roles Played by KICP Theorists

 Elucidation of predictions for cosmological
observables

 Development and implementation of technigues
to connect observations to theories

 |nvestigation of the discovery potential of
experimental projects

 Development of new theories as the data
require it

(require for a theorist = 2c!)
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Theory = People

(] AI u m n | Josh Frieman, Wayne Hu, Andrey Kravtsov (] Leve rag ed
Angela Olinto, Michael Turner, Monica Valluri
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Andreas Berlind Dragan Huterer$

Daniel Holz Hiranya Peiris™*

Erin Sheldon Yong-Seon Song
Jeremy Tinker
Risa Wechler*"

e Presen
esent SNSF Fellow
Simon DeDeo *Hubble Fellow
Christopher Gordon TFermi Fellow

Vasiliki Pavlidou
Xiaomin Wang
Andrew Zentner

It's the year 2005... KICP theorists are still the same.
They'll do anything to get what they need.
And they need postdocs and grad students.
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Dark Matter: Substructure

 Ultra-high resolution sims of halo substructure
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Dark Matter: Substructure

e Reconciling halo substructure with dwarf satellite
abundance: tidal stripping of luminous satellites

100 ACDM satellites

Local Group dwarfs]

luminous satellites _
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Dark Matter: Substructure

e Detection in anomalous flux ratios of multiply
imaged quasars? — projection & modelling
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Dark Matter: Substructure

e Substructure constrains ghost condensate
"unified" dark matter/energy
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Dark Matter: Galaxy Clustering

e Associating galaxies with dark matter halos
models galaxy clustering: SDSS, DEEP2, Subaru
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Dark Matter: Galaxy-Mass Correlation

* Modelling of galaxy-galaxy lensing through the
halo substructure & galaxy mass correlation
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Dark Matter: Substructure

e Annihilation signature in substructure and
galactic center?
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Dark Matter: Local Supercluster

e Constrained realizations of local supercluster

and the UHECR Klypin, Hoffman, Kravtsov, Gottloeber (2001);
Kravtsov, Klypin, Hoffman (2002) with CR propagation codes of Olinto (in progress)
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Dark Matter: CMB Lensing

* Lensing of CMB by large scale structure:

mass reconstruction, neutrino constraints
Hu (2001); Hu & Okamoto (2002); Okamoto & Hu (2003); Smith, Hu Kaplinghat (2004)

projected mass reconstruction with polarization
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Dark Energy: Cluster Abundance

e Cluster counts above a given mass are
exponentially sensitive to the dark energy
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Dark Energy: Cluster Abundance

* Any uncertainty in the mass selection will
degrade cosmological constraints
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Dark Energy: Cluster Abundance

 Internal consistency tests allow a degree

of self-calibration Hu & kravisov (2002): Hu (2003): Lima & Hu (2004):
Lima & Hu (2005); Johnston et al (2005)
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Dark Energy: Cluster Abundance

» %-precision dark energy constraints requires
deeper understanding of mass-observables

Dark Matter Stars
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Dark Energy: Baryon Oscillations

e Baryon oscillations as standard ruler
Eisenstein, Hu, Tegmark (1998); Cooray, Huy Huterer, Joffre (2001); Hu, Haiman (2003)
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Dark Energy: Gravitational Lensing

e Gravitational lensing as a function of source
redshift: tomographic growth and distances

Hu (1999)
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Dark Energy: Gravitational Lensing

e Extensions: 3D mass mapping tu & keeton (2003): Hu (2003)
correlations with CMB, galaxies Hu (2002); Hu & Jain (2004)

e Studies of systematic errors in astrophysical
mOdelllng and 1'02 photo-zgdarl'( energy:degeneracy]
instrument ! | f f f

Huterer & Takada 2004; € oaf
Huterer & White 2005: -
Hagan, Ma, Kravtsov 2005;
Huterer et al 2005;
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Dark Energy: Supernovae

o Gravitational lensing magnification of SNe
Holz & Linder (2004); Cooray;*Holz, Huterer (2005); Cooray, Huterer, Holz (2005)
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Dark Energy: Theoretical Models

e Themes:

guintessence and inflation
[Gordon & Hu 2004; Gordon & Wands 2005; Rosenfeld
& Frieman 2005]

phantom dark energy & k-essence
[Carroll, Hoffmam& Freddeni2003; Hu 2004; Carroll,
De Felice & Tradden 2005; Giannakis & Hu 2005]

spatial inhomogeneities
[Hu 2002; Hu & Okamoto 2002; Gordon & Hu 2004;
Hu & Scranton 2004]

alternate explanations of acceleration
[Carroll et al. 2004; Carroll & Lim 2004; Carroll et al. 2005;
Knox, Song,Tyson 2005; Song 2005; Song & Hu 2005
,_ Sawicki & Carroll 2005]
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Inflation: Initial Conditions

e Low entropy initial conditions for inflation
as thermal fluctuations in deSitter

/\
~A m
\J -— r T —_—
!

26y NS4
The National Science Foundation NSF Site Visit — November 28 - 29, 2005




Inflation: Features in P(k)

e Features in the potential and trans-planckian

physics generates features in power spectrum
Hu & Okamoto (2004); Easther, Kinney & Peiris (2005a,b); Kadota, Dodelson, Hu

Stewart (2005)
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Inflation: Gravitational Waves

e Challenges for detecting gravitational waves
Hu, Hedman, Zaldarriaga (2002) ;:Hu & 'Okamote-(2002); Knox & Song (2003);

Verde, Peiris, Jimenez (2005); Smith (2005)
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Inflation: Gravitational Waves

* Reionization potentially highest S/N gravitational
wave B-modes - test scale invariance

 Interpretation requires study of reionization
through e.g. E-mode spectrum, 21 cm emission
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Inflation: Low Multipole Anomalies

e Large angle alignments of CMB power deficits
Schwarz, Starkman, Huterer{-CopiN2004) LCopiy-Huterer, Schwarz, Starkman (2005)
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Inflation: Low Multipole Anomalies

 Modulated inflationary initial conditions vs dark
energy distinguished by polarization
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Theory: Intangibles

e Close interactions with experimentalists
e Training ground for postdocs and students
e Broader impact of visitors program, workshops

Thunch Server THE DAMPING WING OF THE GUNN-PETERSON ABSORPTION AND Lya EMITTERS
IN THE PRE-REIONIZATION ERA
Now Serving...  Billions and Billions Served... NickoLay Y. GNEDIN® AND FraNcisco Prapa™
Received 2004 March 15; accepred 2004 May 5; pulbdished 2004 May 13
CMB New ! Center for Astrophysics and Space Astronomy, University of Colorado at
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Early Universe / Pure Theory New ? Ramén y Cajal Fellow, Instituto de Astrofisica de Andalucia (CSIC), Apar-
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