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lNtroquction

e Quintessence scenarios with scalar field dark
energy often couple to dark matter

 Main differences with literature
* Only a fraction of CDM coupled to scalar field

 No potential I.e. massless scalar



Background Cosmology

* Friedmann eqguation
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e Klein Gordon equation
b+ 3Ho + ap.e*® =0

Px- 1S conserved density of coupled CDM obeying the fluid
eqguation
o - coupling constant i.e. strength of coupling to scalar field



Background Evolution

CCDM 16%, a = 0.1

e OQur model - thick lines
ACDM - thin lines

e Cannot assume ACDM
background




Dynamical Systems

All solutions end
iIn /A domination
(red points) and
other solutions are
unstable (green
poInts)




Perturpations

» Coupled dark matter density and velocity
perturbations
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CMB anisotropy spectra

CMB Anisotropy Spectrum
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With over half of dark matter in coupled form CMB is
very close to ACDM




CosmoMC constraints

95% confidence limits
(2q< 0.13
a < 0.26



CosmoMC constraints

—  Coupled CDM

—  NACDM

Even for tightly
constrained parameters
we still match the ACDM

parameters very well




Conclusions

o Cannot assume ACDM background

 Removing potential leaves only unstable
solutions resulting in /A domination

e Can have over half of CDM in coupled form and
still obtain a good match to observations




