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Our Target 1s ...

Dark Energy



v'What is Dark Energy? BiIapNeageils

v'Dark Energy v.s. Modified Gravity
v'Time Evolution of Dark Energy

v What are Observational Probes of DE?

v'Large Scale Structure Kiyotomo Ichiki’s Talk
VBAO,

v Gravitational Lensing

v'Peculiar Velocity ...
v'CMB Anisotropies
v'Red-shifted 21cm line



Dark Components and Structure
Formation
m Dark Energy

= Prevent a growth of density fluctuations due to the
acceleration of the Universe

m [f 1t is a scalar field, filed itself can have density
fluctuations

m Dark Matter

® Form large scale structure of the Universe
® Dark halo of galaxies

® Only can detect gravitationally: lensing, peculiar
motion of galaxies, ...



Dark Energy

m Dark Energy or Modified Gravity?

Moditied Gravity Dark Energy
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Geometry & Dynamics

Gravity from Contents

Cosmological Constant: Anti-Gravity



Modeling Dark Energy
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m Modified Gravity —_

m {(R) Gravity

m TeVeS
m DGP ....
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Dark Energy

Theory and Observations
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Probing the model by cosmological observations



Probe Dark Energy

m SNe
m Weak Lensing
® Baryon Acoustic Oscillation

m Peculiar Velocity

Two Principles
* Distance
* Growth Rate of Density Fluctuations



BAO 1s a new ruler in the universe

at the epoch of dark energy domination

Observer
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Without Dark Energy




BAO 1s a new ruler in the universe
at the epoch of dark energy domination

Observer
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Growth Rate
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Dark Energy



Probe Dark Energy

m SNe
m Weak Lensing

® Baryon Acoustic Oscillation

m Peculiar Velocity

BAO & AP Test Observational Probes
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Radiative Transfer Simulation, 21cm
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v'What is Dark Energy?
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v What are Observational Probes of D.

Kiyotomo Ichiki’s Talk







