8 PEREZ BERGLIAFFA

4. BOUNCING MODELS AND OBSERVATION

As we have seen in the previous sections, nonsingular models solve the problems of standard cosmology. The example discussed in § 3 shows that some particular models produce predictions that are not incompatible with observations. Some other predictions generic to bouncing models are:

• The spectrum of primordial perturbations displays a small oscillatory component, see Figure 4 (Falciano et al. 2008).

• Copious production of particles near the bounce. This has been estimated in the case of gravitons in the Pre-Big Bag model (Gasperini & Veneziano 2003), and for photons in the WIST theory (Salim et al. 2005, 2007).

5. CONCLUSION

Nonsingular models solve the problems of standard cosmology, and furnish predictions that may be contrasted with observation in the near future. There are still problems to be solved (such as the influence on the perturbations of the matter creation at the bounce, the amount of matter created, and the possible growth of initial perturbations), but the bottom line is that models with a bounce are certainly worth studying, on their own sake and/or as a complement to inflation^{10}.

10See for instance Cai et al. (2009).

The author would like to acknowledge financial support from UERJ, FAPERJ and CNPQ.

REFERENCES Bauman, D. 2009, arXiv:0907.5424 [hep-th] Brandenberger, R. H. 1999, arXiv:hep-ph/9910410 . 2004, Lect. Notes Phys., 646, 127 . 2009, arXiv:0902.4731 Cai, Y.-F., Qiu, T., Xia, J.-Q., Li, H., & Zhang, X. 2009, Phys. Rev. D, 79, 021303 Earman, J. 1995, Bangs, Crunches, Whimpers and Shrieks: Singularities and Acausalities in Relativistic Spacetimes (New York: Oxford Univ. Press) Falciano, F. T., Lilley, M., & Peter, P. 2008, Phys. Rev.

D, 77, 083513 Gasperini, M., & Veneziano, G. 2003, Phys. Rep., 373, 1 Komatsu, E., et al. 2011, ApJS, 192, 18 Melnikov, V. N., & Orlov, S. V. 1979, Phys. Lett. A, 70, 263 Merlau-Ponty, J. 1965, Cosmologie do XXe siècle (Paris:

Gallimard) Nakamura, K., et al. 2010, J. Phys. G, 37, 075021 Novello, M., & Perez Bergliaffa, S. E. 2008, Phys. Rep., 463, 127 Novello, M., & Salim, J. 1979, Phys. Rev. D, 20, 377 Peter, P., & Pinto-Neto, N. 2008, Phys. Rev. D, 78, 063506 Salim, J. M., Perez Bergliaffa, S. E., & Souza, N. 2005, Class. Quant. Grav., 22, 975 Salim, J. M., Souza, N., Perez Bergliaffa, S. E., & Prokopec, T. 2007, J Cosm. Astropart. Phys., 4, 011