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Abstract: In this talk | will discuss an alternative to infation models, namely non singular bouncing models.Their advantage is to supress both the
transplanckian problem and the big bang singularity. It also gives a scale invariant power spectrum in the case of amatter bounce.First we will study
atoy model, the non singular matter bounce. Then we will try to see what is the effect when we add upradiation through a gauge fields. To do that
we add up a coupling term between the scalar fields and the gauge fields to see if it destroys the bounce or not.
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1)Basic cosmology 1
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Big Bang Expansion
13.7 billion years




Basic cosmology 2

Choice of metric ?

ds-—=¢- dt= - a(t)” (dx= Tay Taz)

Friedman equation ?

—
Relates matter content to the evolution of the universe




Bouncing pomt

Contracting phase BH=0 Expanding phase

H<0 E0 « H=0=> > p1=0
on-singular bounces may be alternatively
vestigated using effective field theory = dt H>0
rchniques, mtroducing -p p+p <0

atter fields which violate the - w=p/ p <1
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3)Lee-wick model : A toy model
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3)Lee-wick model : A toy model
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3)Lee-wick model : A toy model
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3)Lee-wick model : A toy model
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Goal and assumptions
* Friedmann equation :

=0 Ppt TPz  Pat P
- H=0 _, p 8 +Avqm'

backreaction on the scalar an:i o3 n e ﬁeld perturbation

« Previous trv : Pure Lee-Wick radiation : no bounce unless
extreme fine tuning.

 Coupling term may help us to get a bounce allowng to
drain energy from the radiation sector.




Dynamics

Gauge field : Al(k, t) = f{t)cos(k.z) = y(k. t) —Breaksisotropy

EOM :

>arametrization of the scale factor : a(tj=a, t? =q 22
1 :conformal time and p=2/[3(1+w)]
escaled fields : v=a(n) o(n)




4)Analytical Results

Backeround
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4)Analytical Results

Backeround
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4)Analytical Results

Background
away from the bounce:
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4)Analytical Results

Backeround

away from the bounce: Close to the bounce :
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)Numerical results :
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6) Conclusion

No bounce unless fine tuning of mitial conditions

Choice of the coupling may improv _; it and

How to construct ghost LS |
How to construct bouncing models inspired from the standard model?

Could we prove if this 1s possible or not?




6) Conclusion

No bounce unless fine tuming of mitial conditions

How to construct bouncing models mspired from the standard model?

Could we prove if this is possible or not?

Thanks!




