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This issue is trivial in principle, though very complicated
practice due to uncertainties in the determinatiod,@f).
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In GR the expansion factor satis es:

The composition
= A%_G (rtot+ 3Pro) !

D | Q:

determines the evolution
For non-relativistic mattelHyr = 0) and radiationir = r r=3):
2= MG ryr+ 3rr <0 ! Decelerating universe
Acceleration,g < 0, requires a new source of energy with
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n Only the combined set of data yields useful constraints.

n The composition is dominated by unknown sources:

Ordinary Matter: 4% Dark Matter: 28%
Radiation: 10 % Dark Energy: 68%
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Scalar-tensor representation

The e.o.m. off (R) gravities can be rewritten as follows:

Run(9) %gunR(g)z I(f_ZTun %gunv(f )+

+ fﬂz TufT nf

+ £ [NuNpf

wheref df=dR and V(f) = Rf{R)

n Metric formalism! w=20

n Palatini formalismi w=

3=2

%gun(ﬂf)z t

Oun f]

f(R) .

CSIC, September 18, 2005 - p. 15/23




| About this talk ...
| Outline

The cosmic speed-up

f(R) gravities

| Alternative to dark energy

| Two formulations

| Solar system - Vs - Cosmology

| f(R) gravities as BD-like theories
| Metric formalism |

| Metric formalism I

| Palatini formalism |

| Palatini formalism Il

| Analysis

| Summary and conclusions

The End

Gonzalo J. Olmo

Scalar-tensor representation

The e.o.m. off (R) gravities can be rewritten as follows:
2
Run(9) %gunR(g) = I(f_Tun %gunv(f )+
f TufT nf %gun(ﬂf)z +
+ #[NuNof  gun ]
wheref df=dR and V(f)= Rf{R) f(R).
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Analysis
n Metric formalism:

u The cosmic-speed up, if due to the effects of nonlinear terms

would have modi ed;

m 1 and affected the dynamics of

the solar system, globular clusters, galaxies,. ..
u To prevent the growth af * with the expansion in order to
satisfy the current experimental tests:

2L

f(R R 2L+ LK
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Conclusion:at low R the lagrangian is almost linear and bounded
guadratically inR. Nonlinear terms dominating at low R cannot
be responsible for the cosmic speed-up.
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n Data provided by5Ne-laindicate that the cosmic expansion

accelerates.

n Within the framework ofGR, the acceleration manifests the
existence of amxotic source of energgominating the energy

budget of the universe.
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Data provided bysNe-laindicate that the cosmic expansion
accelerates.

Within the framework ofGR, the acceleration manifests the
existence of amxotic source of energgominating the energy
budget of the universe.

Gravity theories witmonlinear termgrowing at lowR manifest
self-accelerating solutions without the introductiordafk energy
sources.

Elementary solar system and laboratory experiments dirong
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Data provided bysNe-laindicate that the cosmic expansion
accelerates.

Within the framework ofGR, the acceleration manifests the
existence of amxotic source of energgominating the energy
budget of the universe.

Gravity theories witmonlinear termgrowing at lowR manifest
self-accelerating solutions without the introductiordafk energy
sources.

Elementary solar system and laboratory experiments dirong
constrain the dynamics df(R) gravities

The viablef(R) theories can only affect the cosmic expansion
through the local energy density of the scalar degree oflree
They are almost equivalent (&R plus acosmological constant
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