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Abstract: <span>One of the possible explanations for the current acceleration of the universe comes from a coupling between the Dark Energy and
the Neutrino sectors. This coupling causes the neutrino mass to vary with cosmic time, what opens a new window to constrain this dark energy

candidate. In this work, we analyze the mass-varying neutrino scenario in a model independent way, focusing on its effects for the Cosmic
Microwave Background and Large Scale Structure.</span>
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Set of cosmological
observations give nowadays
very strong evidence for a flat
ACDM like cosmological model
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Viodel leads to some coincidences...

-10 -5

u=-In (1+sz

But that is only the simplest model that you can think of!
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Interactive? perturbations?
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Why neutrinos?

e They are

e Small QC to the DE potential

* They almost

» Avoid 5th force problems

s ) - of scales (~m/33 eV)

e numerology??
e Why not?

e
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MaValNs (Mass Variable Neutrinos)

*0Original” model Fardon, Nelson & Weiner 04, 06

V =n,m,(A) + Vo(A)

Pressure

Density i ; N. Afshordi

* Only treating nonrelativistic neutrinos (p ~ 0)

* DE mass could be very “large”, m ~ 0.0001 eV (you don’t even
need scientific notation!!)

* Neutrino pert. unstable: TO BE (Afshordi, Kohri, Zaldarriaga 05)
or NOT TO BE (B]aelde et al. 2007 - talk)?
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VaValNs (Mass Variable Neutrnnos)
Peccei 05
Brookfield, etal. 05, 06

Including the “relativistic nature” of neutrino (and
dynamics for the field)

5OV 50 Inm,

o+2Ho+ a* —_— e — '-iﬁg..};;
910, 0

Mass variation only starts when the neutrinos become
nonrelativistic!
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MaVaNs (Mass Variable Neutrinos,

It leads to well behaved ACDM-like background solutions
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FIG. & The evolution of the neutrino mass for the mverse
power-law potential with m, (@) = myef? (solid lme: 8 =0
short-dashed line: 8 = 1.2; dotted line: 8 = —0.2; long-dashed

line 8 =0.27.)
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MaVaNs (Mass Variable Neutnnos,

It leads to well behaved ACDM-like background solutions
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FIG. 8 The evolution of the neutrino mass for the nverse
power-law potential with m, (@) = myef® (sohid lme: 8 =0
short-dashed line: § = (1.2 dotted line: 8 = —0.2; long-dashed
line g =0.27.)
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Our goal: to verify, in a

, if it is possible to
constrain such models using cosmological
implications of the
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I. Mass Varying Neutrinos

II. Parameterizations

I1I. Model

<
"
(D
(¥
|
p—t
L3

V. Summary
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One particular parameterization

o o _ Carasaniti, Copeland and
wla) = wy + (w,,, —wo)l'(a.a:. A) collaborators 03, 04

[(a,a;,A) = -

Allows for different (smooth)
behaviors for the DE e.o.s.
using 4 parameters.
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Goal: to verify, in a

, if it is possible to constrain such
models using cosmological implications of
the

e Variation starts when the trace of the neutrinos EM
tensor is different from zero.

e smooth behavior

e nice for perturbations
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Our approacn

Parameterize “a |la Corasaniti-Copeland” the
varying mass of the neutrino
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(5et everything togetner...

Fiducial cosmological model.
Q.h?, Q h? h, 6 ng, o8 1, w, fr, m1)
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How varying the mass can be??

UF, M. Lattanzi, J. Lesgourgues & S. Pastor oy
(Coming soon to an arXiv server near youll) Preliminary results

Marginalized Probability Distribution

WMAP(+ small scales)
+ HST + SNLS

D4

Relative Probability
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—ow varying the mass can pe??

UF, M. Lattanzi, J. Lesgourgues & S. Pastor o
(Coming soon to an arXiv server near youll) Preliminary results

Marginalized Probability Distribution

WMAP(+ small scales)
+ HST + SNLS
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WMAP(+ small
scales)+ HST +
SNLS

0.5 1 1.5 ) 0.5 1 15
Log 1 U[mearly;’{mm}w] Logm[meariy:‘: Mnowl

Late mass changes well constrained, but early
ones not.
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WMAP(+ small
scales)+ HST +
SNLS

Marginalized Probability Disiribution
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mass variations very poorly constrained.
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\na future

Present

Wb
)

m Full MCMC calculation

m Goal: obtain a “region” for m(z)

m Find the most sensitive z for mass variations

m Bonus Q: can the same be done to DM? Worth?
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Summe Ay

m MaVaN’s models are somehow attractive, since
they can provide a nice framework to “explain”
some features (fine-tunings) needed for DE
models.

m In this work, we parameterized the mass variation
of the neutrino aiming to derive constraints on it,
instead of using DE e.0.s only.

m Our preliminary results show that while recent
mass variations can be well constrained by the
data, “early” (=fast) large mass variations are
completely in agreement with the data.

= More on that coming soon!
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summary
a MaVaN’s models are somehow attractive, since
they can provide a nice framework to “explain”

some features (fine-tunings) needed for DE
models.

m In this work, we parameterized the mass variation
of the neutrino aiming to derive constraints on it,
instead of using DE e.o0.s only.

m Our preliminary results show that while recent
mass variations can be well constrained by the
data, “early” (=fast) large mass variations are
completely in agreement with the data.

= More on that coming soon!
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