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Inflation
We all live in a flat universe...
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Inflation
We all live in a flat universe...

Successes of Inflation

o C

o Almost no space curvature i.e. x ~ 0

o ...

Planck (2013):
Q) = 0.0005 + 0.0065

“The results of Egs. (68a) and (68b) suggest that our Universe is
spatially flat to an accuracy of better than a percent.”
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o Almost no space curvature i.e. x ~ 0

o ...

Planck (2013):
Q) = 0.0005 + 0.0065

“The results of Egs. (68a) and (68b) suggest that our Universe is

spatially flat to an accuracy of better than a percent.”

Planck (2015):
Q) = 0.0008 + 0.004
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Inflation
We all live in a flat universe...

Successes of Inflation

o C

o Almost no space curvature i.e. x ~ 0

o ...

Planck (2013):
Q) = 0.0005 + 0.0065

“The results of Egs. (68a) and (68b) suggest that our Universe is
spatially flat to an accuracy of better than a percent.”
Planck (2015):

Q, = 0.0008 + 0.004

This does not result from a pure geometrical test on our 3D space.
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(very) Basics of cosmology...

Robertson-Walker metric

2
ds? = —c?dt? 4 a(t)?[r?(d6? + sin® Od$?) + ﬁ]
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(very) Basics of cosmology...

Robertson-Walker metric

2
ds? = —c?dt? 4 a(t)?[r?(d6? + sin® Od$?) + ﬁ]

and :

General Mattig relation
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Basics of cosmology

Dynamic

We can derive dynamical equation for a(t) from Newtonian
consideration :
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Basics of cosmology
Dynamic

We can derive dynamical equation for a(t) from Newtonian
consideration :

Newtonian dynamic:

(see Mukhanov's book)
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Basics of cosmology
Dynamic

We can derive dynamical equation for a(t) from Newtonian
consideration :

Newtonian dynamic:

SO
Qk =1- Z Qcontent“s
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Testing GR at cosmological scales
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Testing GR at cosmological scales

so testing:
Qk =1- Z Qcontents

is testing GR on large scale at the background level
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Testing GR at cosmological scales

so testing:
Qk =1- Z Qcontents

is testing GR on large scale at the background level

So we can define :

k
ngeo - - (30H0)2

and
deyn =1- Z Qcomtem.‘s
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Testing GR at cosmological scales

so testing:
Qk =1- Z Qcontents

is testing GR on large scale at the background level

So we can define :

k

Qbger = —
kgeo (30H0)2

and
deyn =1- Z Qcomtem.‘s

and use SNla, CMB, BAO to constrain these quantities.
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With different equation of state
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With different equation of state
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With different equation of state

w = marginalized
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With different equation of state

Nice degeneracy...
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Conclusion

Testing general relativity at cosmological scale
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@ This is a test at the background level
o GR+A is well
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Conclusion

Testing general relativity at cosmological scale

@ This is a test at the background level
o GR+A is well

® Qgeo = —0.025 + 0.03

® Qugyn = —0.45+0.6
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Conclusion

Testing general relativity at cosmological scale

@ This is a test at the background level
GR+A is well

Dz = —0025 =t 0,08

Qdyn = —0.45 £ 0.6

A third fluid with w = —1/3 would lead to strong
degenerescence

)
)
)
)
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Conclusion

Testing general relativity at cosmological scale

@ This is a test at the background level
GR+A is well

Dz = —0025 =t 0,08

Qdyn = —0.45 £ 0.6

A third fluid with w = —1/3 would lead to strong
degenerescence

)
)
)
)

Thank You
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