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OPPOSITE EFFECTS ON TRANSFER FUNCTION

MMC cosmologies

from CDM-DE COUPLING AND NEUTRINO MASS

ANTISYMMETRIC EFFECTS OF NEUTRINO MASS & CDM

MMC models
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coupled models)
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Dark components dynamically isolated:
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(different fluctuation evolution)

further options : Q=p.xa’C . Q=pyxaC

former option allows CDM & DE to evolve in parallel

easing coincidence paradox
option considered first by: Damour, Gibbons, Gundlach, PRL6. (1990)
detailed analysis: Wetterich, AA301 (1995), Amendola, PRD62 (2000) ......

For further details on the generic approach, see, e.q., L. Lopez Homnorez,

B.A. Reid., O. Mena, L. Verde, R. Jimenez, arXiv:1006.08



Dynamlcgf _”}C”selflnferac gJ;r “galar fl”CId
(¢)

o+ 2Ho + AV’ = —f_'_';;rcrfg

energy density pressure

same form of coupling ansformation

from Jordan to Ewnsten

Implies V(o) = Aexp(ud/mp) (expon. potential)

Here we shall use
Vio) = [:"Lﬂ-l_;ll_,-"':{)&) RP
Vo) = (4 "1Q+4 5 ) exp(4m r_.jx'gl_,.-""ful%) SUGRA

potentials admitting tracker solutions



LCDM problems
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Laboratory outputs concerning v-mass

Tritium p-decay:

MAINZ & TROISZK  m( ve)<2-3eV KATRIN ( takng data from 2011)
19?7 2005) 0 5 errors down to systematics level
(Q Z)l (L 0.15-02 eV
Solarfu- atmospherlc m 1 nuf{ 5 e\

Neutrino mass

flavor eigenstates Klapdor et al.
Tly > tly =
Double p-decay Heidelberg -Moskow 1.9e25 0.69 -
experiments 4.18e25
Cuoricino/ Cuore 2.9e24
Assume
that tri i
s e NEMO
To repeat
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130 v, 130 3,
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WMAP7
(and related data)
correct predictions
on DE state eqn.

W(Z)=Wo+Wwa(1-a)

Shift of likelihood
ellipses on
Wo-Wa plane

passing from

WMAPS+ to
WMAP7+

mistreatment
corrected

=1




neutrino mass vs. DE state parameter w

2 v-mass limits (95% c.l.)
93 eV 82 eV
WMAPS (Komatsu et al) WMAPT7 ( our test)
with the same MMC of WMAP team

] w<-1
WMAP? | no longer related
......... WMAP7+BAO+SNla - .
to neutrino mass
wCDM+M, | Mv—3
| degeneracy
s @ injeopardy ?




0.25

0.2

0.15

0.1 £

0.05

] T 1 L] 1 l"I | L T ] L] 1

- WMAP?
! —— WMAP7+BAO+SNIa
~ — WMAP7+LRG+HST

cRP+M

1 i — 1 i 1 1 [ l 1 1 1 1 l 1 1 1 1 l 1 1

A L L A l ' A L ' l L A L ' l L ' L L l L ' A L l L L

1 1.5 2 2.5
LM,

LRG

Large Scale
Structure
from new
SDSS data

Apparently
critical in
modifying
likelihood
distribution



Ll L] i 1 l Ll 1 L Ll I L 1 L L ] L] Ll L] L '.] L] L 1 L] I L] L

0.25

0.2

' ) |l | -.I ] ] 1 | L ‘r» L 1

0.15

LA

0.1

— WMAP7+BAO+SNIa

0.05 ~ — WMAP7+LRG+HST

—
-4
—
-
4
—
-
—de
—
-4
—
-
—
=
-
-4
—
—
—~
-
-4
—
—
-4
-
-
—

Ll ) 1 L l 1 L L

o cSGR+M,

0 il 1 A l 1 1 1 l. I 1 l" 1 | I 1 | 1 1 I 1 | | 1 I 1 !

0.5 1 1.5 2 2.5
LM,

o



0.4

0.3

0.2

0.1

0.4

CMB data only

———— T
I PPl L N
TR N
Pl \
L A
|
e -
L i
s
o
i
a
: i
H i
- | iy
| [}
A
r A | WMAP?
. i | —- WMAP5
: !
- \
I %\ cRP+M,
TSI BUTETENIE: NS PR T ATETETEr BT SR B
0 0.5 1 1.5 2 2.5
———— T

|

v /
r Vi . WMAP?
I ¥ A - WMAP5

g \
i ; |
I i\ l cSGR+M,
R A ) N P S T

0 0.5 1 1.5 2 2.5

M,

0.4

0.3

0.4

0.3

effects of SDSS

LI B S S s B B R S S S B S B S S B

WMAP?7 +LRG +HST09 +SDSS
- —- WMAPS +2dF +HSTO1 +SNLS

cRP+M,
..1‘l|“|I‘..|I.||.I.|..I..
0 0.5 1 15 2 2.5

M,
T S

- . /... WMAP? +LRG +HSTO9 +SDSS 1
L //:;" ,/ ——- WMAP5 +2dF +HSTO1 +SNLS
L/ CSGR+M
N T T
0 0.5 1 1.5 2 2.5
M,

0.4

0.3

0.4

0.3

@ 0.2

whole data sets

no SDSS

- WMAP7 +HST09 +SNla +BAO

— — - WMAPS +HSTO1 +SNla +BAO +2dF

cRP+M, |
AR A R T
0.5 1 1.5 2 2.5
LM,
————

c¢SGR+M, 1
...,l{.‘.l.u.l....|....|H
0.5 1 1.5 2 2.5
M,



Jul 2009

4
a5

astro-ph.CO| |

.

V0907 . 1650

2df
The power spectrum of the galaxy distribution has been
determined from the survey using a direct FFT-based tech.

(Percival et al. 2001) over the range in wavenumber
0:02 < k < 0:15 h Mpc”*{-1},
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LA Calculanug power spectra, window function: and
COVATIALCE:

T thits paper we foacus oo vsing the angle-avarazed powsr specmum
10 denve comsTaunts oo the vaderivins lnsar theory powsr spec-
o Co Joear scades e redshadt space power specTum 15 poo-
poritonal to the real space power specirum (Facser 1987, Hamelton
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FOC fom objects acoupying the same halo, Though we do on
explare it here, we expect that our halo densiry Jeld reconstruciion
will b= vsefil to an amalysis of redshift-space amsotropiss (22,
Eatiea & Cale 1999
The methodology for caloulaing the powsr specmm of the
reconsticted halo density field, Fiuor.(k), is based on the Fouriar
meethod of Feliman et al (1984). The halo dewsiey 15 calowlased by
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2 sat of palasies willin o stogle halo. Thus 2eld b5 comversd o
over-censiry fiald oy placing the haloes on a znd and submact-
10z 2a upcluseenad “random caszlogue, which matche: the halo
selacton. To caloulars s random caslogue, we 8¢ e redslift
dismibations of the halo smople with 2 spline model (Fress etal

(%) 0000 RAS, MNONRAS 000, 000000

15927 (shown i Fiz. 1), and the anmular mask was detemunsd us-
0z A routine based oo a HEALPTX (Gorski et 2l 2005) squal-arsa
pixelization of the sphere & m (Percival etal 2007, This roe-
dune allows for the vamaton 1o mdial selecuon sesn At o o 0,36
wiich is consed by the ;]:ehl:ay-:-].' featares of the LR.Gs moving

ireet selecion The kaloss =11|:1

"'..'l:-:. tha u.m'eba:nip ;
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The powar spaoinm was caloclarad vaing 2 1024° zndm 2
senes of cubic bowes, A Don of ok 4000 A~ Mpe was used
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apply penodic boundary condiilons o map zalaxies that Lie ou-
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mclnde medes that le berwaan 14 and 1,2 the Myquist reonency
(simlar 1o the method dascnbed by Colaetal 2003), and cor-
12t for the smoothog effect of the clond-iz-cell assizrment vzed



3.1 Noa-linear strucrzre growth

As the small permzbetions im the sarly wmnverse v‘ol"o Znate-
ticeal mmstabality drmves the densaty £:ld npt

nm.ll sc:los ach:_»:odn str..;cmrv ot

m!inarmm;mlwas 2 function of the und

15C power :p«m Wazle Equ. 10 accoumes foo the effscts of =
lizear mowth of strachue on the BAD fearuzes = Phawo(he pj
HALCHIT peovides 2 moce accuzate Ot to the smooth ¢

of t2¢ pox-linsar mowth in the guasi-lzear regume (k < 0.2) when
svaluated witk an fxpet spectun Py, (&, p) rather than the Lzges
m2%es powsr specinun coctaimzg BAD wiggles:

Ruhm.n[kg P’
PW [L‘? P]
Pﬁmp[“f P:%m )".\alo[u[L‘g P)-

(1)
12

Eqe 12 i our modfied HALOMT modsl msal space power spec-
treza, wsing Equ. 10 20 account Sor SAC damping a=d HALOM T for
the smooth componsut Ths boctom left pexsl of Fig. 3 shows tat
Prse (k)] /[ Paamp (k. 0m ) 224 Prajam 3grse 20108 ~ 1A% lenel Sor
k<02 mmﬁd.acml praelogy. Simce we normelize ths fxal
: talogues 2t &6 Sducial cos-
.ONT ogly provides the cosmolomeal

orrection to the matter powse pec-

fMla{n[k, P] -

Poss passpulk,pl

Faatefil . p) Py (k. paa)
Paatofu(l, Pae) Paanp(k. pas, oome)

Foas gamp (R, p) is our moodel for the ratio of ths noo-linear mattes
poaer spectraza to e damped Lnsar powse spectum. T2e nor-
malzIos of I ps gy 20counes Sor the smuall offsee betarosa the

N-body and waLomT redults iz Fig 3 at the Sducial cosmolomy.
Iz the space of cosmuolo@es comsistent with the data the small

cosmology-dependezce of this comectzon is pramnarily through o
Iz Secton 5.2 we Snd that &5 LRG-caly likelibood surfacs is i=-
dependsnt of the muzned valus of o3 ovec 2 range 0. 720 0.9,

(13)
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3.3 Ealo baas

Iz our kelizocd calculation we marmnalize over the ovecall am-

plirade of Faio(k), 50 mm this Sectioz we aze concarned only with
the scale dependsncs ofths = b =6 recozsructed 2ale
: ') show t2at the scals

h x@e for the most mas-

sive baloes, bu:sban}dbon'_'m'.\nk‘otthnhﬂomss'mu
wiick bost 26 majonty of the LRGs; Matsubaza (2008) dazmoz-
straces thus analytically i redshult space in the quasi-lizeer regims.
I=dosd, Raid et al. {2008) End thot ths powsr specmum of the (sed-

shift space) reconstructed holo density field s zeazly Lzeazly biased

What is HALOFIT ?

Expression of non-linear spectrum
Obtained from linear 2-p function &(r)

linear E(r) =———— non linear g[f(r)]
f(r) tested in simulations of LCDM



HALOFIT vs N-BODY SIMULATION
For non-LCDM models

shifts
w =-0.95 >6 % where
Q.= 0274 model spectra
H = 70 km/s/Mpc differ o

Os = 0.81

program pkdgrav

Q.

=
L = 256 h-1 Mpc <
N(part) = 256”3 3
m(part) = 7.61e10 M(sun)h*-1% " F
¢ =25 h*1 kpc %
z(in) = 24 3

Simulation run for work in progress by
Casarini, La Vacca, Amendola, Maccio’
(The impact of non-linear corrections on
Weak lensing forecasts)

0.01 l l..“(l).l . l l.l“ll
Log[k/(h Mpc-1)]



Discrepances between
parameter recovery
using Halofit or

true n-body simulations

Plot for hypothetical
tomographic WL exp.

| ~200 non -linearity begins
at ~1000, 50% errors

From
Casarini, LaVacca, Amendola, Maccio’,

2010 (in preparation)




WMAP7

WMAP7+BAO+SNIa

1D likelihood distributions Notice also higher
Top limits on A scale

likelihood not at (however highly undetermined)
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KATRIN prior for neutrinos with mass 0.3 €V falls in the top likelihood area
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HM-like v-mass prior does not yield strong likelihood decrease

would imply CDM-DE coupling “detection”
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Conclusions

*Updated CMB data analysis: no degeneration decrease
«Constraints from SDSS survey hard to use
*Procedure to work out spectra from SDSS involves

Halo model and HALOFIT expressions

(a bias in favor of LCDM?)
*Results almost independent from potential shape
*[SUGRA & RP describe rapidly & slowly varying w(z)]
«Constraints on scale A eased

0 T T T T '| T T T T I T T 1 L T T T T

Density parameter

MMC models however evolution in MMC
. . . . SUGRA models -1
ease fine-tuning & coincidence i

Coupling interpretations o
*Single substance ? g [
*Inverse process of inflationary 3

reheating ?




Abstract
*Energy exhanges CDM-DE soften limits on neutrino mass
*... but not so much, factor 2-3

*Neutrino mass above standard cosmological limits
- new physics between CDM & DE

KK claim or KATRIN detection also critical for the nature
of dark cosmic components



