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 What is causing the cosmic 
acceleration?

new component ?

modified gravity ?



  

Constraints

●  Stability conditions 

●  Cosmological:

Matter-dominated phase

Accelerated phase

No past (finite time) singularities

●  Local gravity

●  Relativistic stars



  

Notations



  

Pros & Cons

➢ Stability conditions 

➢ Cosmological:

➢  Matter-dominated phase

➢  Accelerated phase

➢  No past (finite time) singularities

➢ Local gravity

➢ Relativistic stars

➢



  

Stability conditions

 no ghosts

 no tachyons

GR @ early times



  

No past (finite time) singularities
Frolov [PRL 101, 061103 (2008)]



  

homogeneous universe:



  

Hu e Sawicki [Phys. Rev. D 76, 064004 (2007)]

Starobinsky [JETP Lett. 86, 157 (2007)]



  Frolov [PRL 101, 061103 (2008)]

Starobinsky's f(R)



  Frolov [PRL 101, 061103 (2008)]

Starobinsky's f(R)



  

[Dev et al., PRD 78, 083515 (2008)]

gets rid of this kind singularity



  

 Relativistic stars
Kobayashi & Maeda [PRD 78, 064019 (2008)]

Static and radial 
configuration:

matter



  



  



  

[A. Upadhye and Wayne Hu, arXiv:0905.4055]

Extremely strong fine-tuning
 of the initial (central) conditions: 



  



  

✔ Stability conditions 

✔ Cosmological:

✔ Matter-dominated phase

✔ Accelerated phase

✔ No past (finite time) singularities

 Local gravity

✔ Relativistic stars

Pros & Cons:



  

Stability conditions

GR @ early times



  

No past (finite time) singularities
Frolov [PRL 101, 061103 (2008)]



  

Starobinsky

Hu&Sawicki

this model



  

Einstein's frame:



  

Einstein's frame:



  

Einstein's frame:



  

Einstein's frame:



  

Prescription for avoiding
Frolov's singularity

or



  

[L. Pogosian and A. Silvestri, PRD 77, 023503 (2008)]

[Thongkool et. al., arxiv/09062460]

 Local gravity constraints



  

 Relativistic stars
[Kobayashi & Maeda PRD 78, 064019 (2008)]



  

 Relativistic stars
[Kobayashi & Maeda PRD 78, 064019 (2008)]

OK!



  

Still strong fine-tuning
 of the initial (central) conditions: 



  



  

Cosmology
Amendola et al PRD 75, 083504 (2007)



  

Matter-dominated era

Final accelerating attractor



  



  



  



  

Not a unique definition!



  



  

Conclusions

● Prescription for avoiding cosmological 
singularity at a finite time in the past:

● A not-so-fine tuning for relativistic stars

● Local gravity constraints should be carefuly 
invesigated! 
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