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The AWE-fuII problems oftoncbrdance cosmology

Physmal nature of Dark Matter (DM) AND Dark Energy (DE)
-> Why QbaryonS-O 04‘_QCDM—O 2 and Q,=0.767 (Triple commdeﬂce)

> Physical relation between DM and DE?. «

Negative Pressures of DE . ‘ |
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Fate of the Universe -, . 1"
- .Etermal cosmic acc-eleration._ _
> de Sitter asymptotic sfate
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Coincidence Problem - N

i Why DE appeared SO recently? Efiective DE \‘\ Q
- Which low-energy physics behmd DE™ "} l
(Flne tunlng of parameters) -
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The Dark (kisn#éloyy Iceberg .

- PE frozen in a false vacuum
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DE with minin}'ial coupling : SEP!
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Space-time dependent =
* interactions
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l-.ibn‘ormally Weilhting
 Invisible Sector
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. © AWE Mechanism: *. -
- Competition between different
- non-minimal couplings | i

- No WEP = gravitationally bound’
AWE objects #grav. bound matter -
ones = no SEP '

- AWE Dynamics allows to rettieve
locally the Equivalence-Principles’
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The Abnormally Welgh#ng Energy Hypothe5|s
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—>Bare Space time QW :

¥ —Running coupling ¢
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_ ViSible Sector @__'
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, The AWE Hypothe5|s

Rl Relaxatlon of WEP A &
— Restricted WE-P on visible ‘matter (« normally welghtmg » sectoQ

- one spaceﬁtlme but two coupllngs G and G, (« m|n|mal » WEP V|oIat|on)

- .r--'- 3 3
- . - _ - : 2 B
- ; - _ i

* Elnst&n frame: decoupled degrees of—freedom :
—~Separated spin-2 and spin O dofs but free- falr not along gepdesms

—»*-Effectlve theorles of graV|tat|on (strlng theory, modlﬁed,,graww )
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* Dicke-Jordan Observable frame{ mixed degrees- of—free"dem' '
(ordlnary) matter follow geodesmﬁof metrlc not of pure spln 2=
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AWE as a generallzatlon -of Chamejeons

* Chameleon act+on in Elnsterra frame
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* How Qpes AWE generallze Ghameleon approaches’?

- Mass-varylng DM => No WE_P'=> No SEP1,| B :
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- Scalar f.tqﬁ.stablllzatlon of ¢ INSORNE Aawe(q)) iny'and not Ar& ¢) VS V(¢)
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.+ No need of well-shaped potentlal to prowde cosmic acceleration -
s Def|n|t|on of Observable frame : WEP V|olat|on is not obsewed directly
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The AWE Dark Matter .
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Dynarﬁics during matter-dominated era: . A | '
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Attraction mechanism is conserved but becomes.density-dependent¥ ;
_ O +J.*Khoury, A. Weltman; PRL 93, 172204 (2004)
oo = Ly, (427 ) {u,, 1] —|— o RE L ) [} PRD 69, 044026 (2004),
- fauic . . % +P.Braxetal., Phys. Rev. D 70, 123518(2904)
3 : . ~ +D. F. Mota & D. J. Shaw, PRL 97-151102 (2006)
Chameleon Effect! | , 'PRD 75, 063501 (2007) 1

e " +D.F.Mota, J, D. Barrow, MNRAS 349, 201 ° . _



N | : b

Dark Energy as a grxntatlonal feedback
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= EP V|0Iat|on termsg constltute an exotic DE fluid" Wlth n.egatlve pressures

Frledmann equatlon o ‘
sl S GRS N 0 2 (T4 3a2)) +fvmy’
Hi = ; = (P F Pare) X [ 1+ 2 ( ; m)r-} ‘g L g
LT N AN T e R el 5
el Sﬂ(j_m ﬂ ., FLRW{ike but
vH'_ _ 5 (Pv + D M + /pE) - = DM not scaling in a*® (varying mass)
Abcelerat:on equation - - Exotic DE tracking DM and baryons’
; N - ! -‘E.._ ' - 1
1 dgtﬂi *-1:.-'1. (*’.ﬁrl 2?5! i di’_},'.;ﬂ_ o : 3 |
e i L e ) 2 T A T 3 e _-Eﬂﬁm
A % “’ ) ( L

b

> Ghost effective equation of state i é
3 N 4 © " +AFuzfa, J.-M. Alimi, PRD 75 123007 (2007)
— « _ #A. Flzfa, J.-M. Alimi, PRD73 (2006) 023520

o

L}
o | al . A i |



¥ )

Large *scale cosmologlcal dynamlcs

. c|> starts frozen at ‘CMB near GR values (¢(a<10‘3) d=)
.., . i . — .

| Fate of the Universe

AWE DM :

— matter-dominated
Einstein-de Sitter
Universe wheh GRis
retrieved

: Hh:x. e
. Free parameters: R Rm,q)Rand coupllng strength k
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Future
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AWE Dark Matter, and* osmlc acceleratlon
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Some Models [|©
s | fitting SNLS data

AWE DM : (3DOF) .
— 2/dof= 1.04 -
(Q,..=0.26, Q_=0.04)
— x2/dof=1.05
x?/dof= 1.04 - .

(e = acadss o0)

. ACDM (Q,=0,7 ; 1DOF)
~ —X?dof=1.03 - -

' ACDM:~

— A-dominated de
- Sitter Universe, eternal i
cosmic acceleration .
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Is A\ the anomalmg weight of CDM?2
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Constralnts from SNe la Hubble dlagrams (sample of 108 models) .

AWE Predictions
- on HST (SNL$) at 95%C.L.

— R=0.18+0.30 (R=0.17+0.31) * .

1 — Q,=0.06+0.10(Q,=0.04+0.09)

e Q.awezo-g5J'r0'09-o.o7 (Q,,.=0.1 8+0'1610.05)
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Matter I':>baryo"n_s,

Gi” (o) > DE.

Measuremen’t of baryons and DM distribution from SNe la alone' :

. nlndependent predlctlons close to that of /\CDM ' 3 ] -
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A keystone between micrtphyslics and grawtatlon‘?
Relation between G and MDM(X“)’? 115 N b
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When MDM vary, the product of the gravitational masses |§ conserved'

-h fundamental relation between Planck and DM running scales’?' -

A gllmpse at thesintimaté nature of grawtatlon’? 2y
& _ ;  *J-M. Alimi & A. Fiizfa, under preparatlon.r
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The AWEsome p'rd‘p:r_ti_es' of Dark Matter

Nature of DE? =~ Anomalous 'gravity"of rﬁasswarying DM (mg,(d))
- Cosmic acceleration from a Mach-Dirac Mechanism M, < G
> Independent determination of Qbaryon'an'd Qg from supernd@iae alone!: y ¥
—> Explanatlon to why concordance cosmelogy appears correct 5
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* .3 —> Running fundamental scales of gravitation and DM are linked! (m, mDM/mF,I ~cst)
-> Scale-dependent violation of Equjvalence Principle (chameleon effect)
: . . | .
No need for negative pressures
- Ghost equation.of state (p/p<-1) from a frame effect _
- Can lead to larger age of the Universe than in quintessence, ACDM : Y
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Fate of the Universe - . - - e | .

#

Y Transient cosmic: acceleration #
> GR is finally retrleved (Elnstem -de Sitter asymptotlc state)
Coincidence Problem ' : NN
> DE tfacks DM and baryons densities, commdence during matter- dominated era |
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> Couplings to-scalar'mode ¢ of the same amplitude of those to the tensorial g ;,
£ Varlatlon of DM mass of 30% around T~1O SRR ’
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