BULK MATTER AND
COSMIC ACCELERATION
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RECENT OBSERVATIONAL
FINDINGS

® The universe appears to be spatially flat

® It is matter dominated, with a low matter
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WHAT IS CAUSING
ACCELERATION?

® Accelerated expansion can be attributed to
some short of dark energy

® Simplest explanation for dark energy:
cosmolog1cal constant
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®Results are still not
conclusive,
cosmological constant
1s still not ruled out

®Fits of the supernova
data seem to favor )
Vanable equation of
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A POSSIBLE CANDIDATE
FOR DARK ENERGY

@ The usual approach: Conventional
geometry - unconventional matter fields

~ ® Our approach: Conventional matter fields -
mnconventional geometry




BRANE COSMOLOGY
WITH BULK MATTER

® Ordinary matter \ N 4
trapped on 4D § ==,
hypersurtace pLcIey o
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® Additional 5D
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5D bulk

-

‘ -
-

-

Y | ; \'5



ENERGY-MOMENTUM
TENSOR OF THE BULK
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GENERAL EQUATIONS
OF THE MODEL

Energy Conservation brane-bulk energy

/ exchange term




FURTHER
ASSUMPTIONS

® Usually one assumes that the bulk pressure is
negligible and only keeps the energy exchange
term. Here we assume that the bulk pressure is also
significant and keep both terms. This opens up the




SOLVING THE MODEL

® We adopt an ansatz for the bulk matter
pressure and energy exchange terms that
renders the system of equations solvable

@ Th1s ansatz can be Just1ﬁed when we model




REMARKS ON THE
BULK FLUID ANSATZ

® The effects of dark matter can be interpreted as the
consequence of extra dimensions and bulk matter being
present

@ Both the bulk pressure and the brane-bulk energy exchange
can affect the cosmic evolution on the brane

@ The model can reproduce the observed cosmic acceleration
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GOING FURTHER

® We showed that acceleration and w=-1 crossing is
possible for the bulk fluid model. Can we
reproduce the temporal evolution of wefr and q in
the range 0<z<I as deduced from observations, at
least at a qualitative level?
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QUALITATIVE
ANALYSIS

® We can meet these requirements if we depart from
the simple interpetation of the bulk fluid, which
restricts the two contribution to have the same power
of a, p=v

® If we keep the powers different from each other and
- assume that at late t1mesthe dark rad1at10nterm 1S i
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TEMPORAL PROFILE

A=-1, B=-2,
u=3.41, v=-2.375




GOING EVEN FURTHER:
FITING SUPERNOVA DATA

® We can go one step ahead and fit the model to the
GOLD SNIa dataset, keeping the dark radiation term.

® Parameter space contains 4 parameters [1,v, Qpr,Qs,

- Induces large degeneracies (multiple minima)

® Two approaches



GOING EVEN FURTHER:

FITING SUPERNOVA DATA
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GOING EVEN FURTHER:
FITING SUPERNOVA DATA

a)Direct’

b)Marginalization-minimi L IR 0R 02 R F IR 12
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SUMMARY

® Brane models with bulk matter content provide an
interesting framework to explain dark energy

® Cosmic acceleration and w=-1 crossing is achieved
W1thout 1nv0k1ng exotlc forms of matter that Vlolate
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