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Figure 1 The age of the universe in Ricci dark energy model.
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Viscous fluid and cosmological age problem
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Our Universe has been dominated by inflaton field, radiation and matter during its evolution. If we still in the time that
matter dominated, the age of the Universe is around 8-10 Gys. On the other side, some old objects living in the Universe
have been found at some redshifts, whose ages are around 11 Gys. So they are even older than the Universe. But, the
Universe should not be younger than any objects, thus, the prediction value of age is not consistent with observations, this
is the so-called cosmological age problem. If one wanted to make them consistent, the current value of Hubble parameter
should be assumed smaller, but there is no such evidence. After people finding that the Universe is accelerating, and
introducing a unknown component called dark energy, the prediction value of age becomes larger. However, recently, some
older objects are still found to be older than the universe, especially when we consider the object APM 08279 + 5255 at
z=13.91 with age t = 2.1 Gys. So, we should study it further by considering viscous fluid in the Universe, since perfect
fluid may be a strict assumption. In this paper, we find that once the viscosity is taken into account, this age problem is
alleviated and as a example we consider a special model called Ricci dark energy in this paper.

viscosity, age of the Universe, dark energy
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