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Figure 1 Schematic diagram of effective potential, where A denotes
the dark energy scale.
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Figure 2 (Color online) Excluded regions for dark energy model
V(@) = A* + A™*/¢", with n = 1. Here A = 2.4 meV is the dark
energy scale, corresponding to the solid black line in the figure. This
figure is reproduced from ref. [26].
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Chameleon field theory and phenomenology
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2School of Physics, Huazhong University of Science and Technology, Wuhan 430074, China

The chameleon field is considered responsible for the acceleration of cosmic expansion in the current universe and is a new
scalar field predicted in scalar-tensor theories. Due to the change in effective mass with the trace of the energy-momentum
tensor of ambient matter fields, the chameleon field, in contrast to ordinary scalar fields, possesses the so-called chameleon
mechanism, which makes it behave like a chameleon. Although the chameleon field theory is initially motivated by the
dark energy problem, it has been applied to many research fields because of its unique chameleon mechanism. This paper
reviews chameleon field theory, and its latest progress in early cosmology, gravitational detection, dark energy and dark
matter unification, and photon-photon scattering.

gravitational theory, field theory, chameleon mechanism
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