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m general f(R)
m R? example

m vacuum polarization and Starobinsky’s inflation
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Introduction to f(R)-gravity

frR(Ro)Ro — 2f(Ro) = 0,

1/ f
2 _ (R
meff—3 (fRR R)-

m fg > 0 — graviton is not ghost
m frr > 0 — scalaron is not tachyon

m additional possible condition: f(0) = 0 — vanish cosmological
constant

Cosmological constant A is a good candidate for dark energy (late
time accelerating), but not for inflation one.

Cosmological constant can not explain possible fantom regime

w < —1 for p = wp.



Introduction to f(R)-gravity

5— / d*x\/=5f(R)
\(8
5= / d*xv/=gl(P)R — V()]

where ¢ is defined by () = f/(p)

and V(¢) = of'(¢) — ()

S = /d4x\/—g [R — ggikviavka - V(o)|.

by conformal transformation gy — e”gy with 0 = —Infg



Introduction to f(R)-gravity

Several examples

_ (R—Ro)"+Ry
= f(R) = R+ g7a1r-ro)+RI]

mS= fd4x\/—7g[R+ fi(R) + K(R)Lq],

with Ly = %gikviapvkgo



Introduction to f(R)-gravity

Another possibilities

f(R, G), f(R, CimC ™), f(R, Ry R*), f(R,OR) ...

R / ! !
S = /de\/—g [k +ae X+ ale ™™l 4 e L, + ...
Lo =R’,.5— 4R, + R?,
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Ly =203 + R ;R R™,,.



Introduction to f(R)-gravity

R? example

S= /d4x\/—7g(R + aR?).

1 1
2aV;VR — (1 +2aR)Ry + g,-k[iosz +5R - 2a00R] = 0.

1
(6]

Eik = (1 + 200)gik-



Introduction to f(R)-gravity

P U 60’ 1 P
Ry — ZguR= ———— (Vi — B |VieVip+ | ).
k — 5 8ik 1+ 20072 ( eVip 5 Sik [ PVip+ 6a]>

This correspond to the theory:
. . 60[2 . 2
= —g|R— ———— | VipV' — 1.
5= [ R~ (e (TVe+ &)

and the field equation for ¢:

60(1 + 200)p — 1202V;9Vip = .



Introduction to f(R)-gravity

6a (1 + 2ap)(—p — 3HY) — 1229 = o.

in the limit of large ¢

px —t
and from Einstein equation we find
1
H?> = —
24«
— that is quasi de Sitter solution.



Introduction to f(R)-gravity
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Introduction to f(R)-gravity

pg = koH* + ks(QHH + 6HH? — H?)

6H? = p,

m Vacuum stability condition: k3 < 0
m Exist de Sitter solution for k» > 0

m Singularity problem may be solved for K = —1



