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Motivation
• The equation of state( ) observation analysis

• The equation of state may not be a constant(In ΛCDM: w=-1)
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f(R) gravity
• The Lagrangian of general relativity is given by the Ricci scalar:

• It is reasonable to modify the gravity in order to solve the Dark Energy 
problem, one of the simplest ways is f(R) gravity

• Equation of motion(Friedmann eqn.):
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f(R) gravity
• Parameterization (PRD 76, 064004 (2007))

then Friedmann equation lead to two first order differential equations

or a second ODE express as

where J1, J2 and J3 stand for
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Viable f(R) gravity
• The viable conditions in f(R) gravity

1. fR>0 for R>R0 
2. fRR>0 for R>R0 
3. f(R)→R-2Λ for R>>R0
4. Exist a stable late time de-Sitter point
5. Other conditions, such as solar system constraint etc.

• Some viable models
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Phantom crossing behavior in f(R) gravity
• EOS (w=P/ρ) evolution in different viable models

• Generic oscillation feature in EOS

(3)μ=1(1)n=2, λ=1.5 (2)n=1, c1=2 c2=1 (4)β =1.8

(3)μ=1(1)n=2, λ=1.5 (2)n=1, c1=2 c2=1 (4)β =1.8



Future oscillation behavior
• The oscillation of scalaron in de-Sitter stage

(H. Motohashi A. A. Starobinsky and J. Yokoyama JCAP 1106,006)

The de-Sitter universe appears when 2f = RfR and ρm=0 in f(R) gravity

The solution of this ODE with H=const. is

where
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(4)Exponential model with β =1.8



Thank you for your attention
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