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f(R) gravity

e The Lagrangian of general relativity is given by the Ricci scalar:
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* |tisreasonable to modify the gravity in order to solve the Dark Energy

problem, one of the simplest ways is f(R) gravity
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field equation: fi(®R, - IRG, +(9,V* - V.V ) (R =»"T,
e Equation of motion(Friedmann eqn.):
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f(R) gravity

e Parameterization (PRD 76, 064004 (2007))
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then Friedmann equation lead to two first order differential equations
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or a second ODE express as
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Viable f(R) gravity

The viable conditions in f(R) gravity

1. £>0 for R>R,

2. f:>0 for R>R,

3. flR)>R-2A for R>>R,

4. Exist a stable late time de-Sitter point

5. Other conditions, such as solar system constraint etc.

Some viable models
c,(RZR2 )

1 Hu-Sawicki : flR) =R — R, -
1+ CZ(RZ/RﬁS)

2. Starobinsky : fiR) =R — kRs(l— (1 +R?/R? )_n)
3. Tsujikawa : fR) = R — R tanh(R/R )

4. Exponential : flR) =R —fR, (1 —e )
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Future oscillation behavior

e 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=Rf, and p,,=0 in f(R) gravity
3 +3Hao)sr<+%[£—1z 3R =0
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The solution of this ODE with H=const. is &R = Ae_3Ht/zcos(w1’c + ¢) = Ae_3N/2cos(w2N + ¢)
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