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The Theoretical Models of Dark Energy

CHEN Yun

(Department of Astronomy, Beijing Normal University, Beiji ng 100875, China)

Abstract:  One of the most important issues of modern cosmology concesrthe acceleration of
the cosmological expansion, which has been discovered bycent supernovae, CMBR and LSS
observations. Most attempts have been done to explain this eceleration. Currently there are
three kinds of mechanism for cosmic acceleration: (1) Darkrmergy is regarded as a source of the
Einstein eld equation. The nature of the dark energy is unknown but it behaves like a uid
with negative pressure, that can drive the universe to accarate. By focusing our attention on
speci ¢ examples of dark energy scenarios, we discuss seakdi erent candidates for this dark
component, namely, CDM, holographic dark energy model, chaplygin gas model and some scalar
eld models. Among them CDM ts the data best. But it is embar rassed by the cosmological
constant problem. In this case, people proposed holograpbidark energy model, chaplygin gas
model, and some scalar eld models, however, these modelsilstdo not solve the cosmological
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constant problem thoroughly. (2) The modied gravity theor y is considered in the present
Hubble scale, in which the acceleration is regarded as the pperty of the gravity theory, without
any exotic negative pressure component. Examples of modi& gravity theory include braneworld
model and f (R) gravity. The above mentioned two mechanisms are based on # cosmological
principle, which considers that our universe is isotropic aad homogeneous. (3) The inhomogeneoty
of our universe is used to explain the acceleration. This carhappen in two ways: (1) locally
via backreaction and observational e ects, and via large sale inhomogeneity. (2) Small scale
inhomogeneity has two e ects: The backreaction from small sale inhomogeneity to the large scale
geometry can generate a dynamic e ect in the e ective Friedmann equation for the cosmology;
Small scale inhomogeneity has signi cant e ects on the promgation of photons, with potentially
important e ects on observations.A large scale inhomogenity of the observable universe ,such as
that described by the LTB pressure-free spherically symmetic models , can explain the supernova
observations without any dark energy.

Key words: cosmology; accelerating expansion; dark energy; theoretal models
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