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o 2 examples : Z° and Higgs-portal

o Comgtemen%ari&v with Ehe LHC
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Astroparticle

3 different scales : particle (pb), Astro (Light years), Cosmo (Hubble time)

3 different philosophies/visions of physics

Accelerators are made by physicists for physicists whereas Universe was made

by ? for 7

LHC provid&s &£00 millions collisions per seconds whereas we jus& have 1 Universe :
we cannok reprodute the experiment to increase the iummosa&v“'

(W

LHC Frovid&s his own background, whereas in the Universe, you have ho idea of the
baal«f‘groumd as you atwavs measure Sighnal+Background.
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GQLQXj scale

The members of a cluster of
galaxies move because of their
mutual gravitational attraction.

In most ¢lusters, the velocity of
the cluster galaxies is much higher
than can be accounted for from the

individual galaxy masses,

The result is there must be an unseen
core of dark matter attracting the galaxics
with more gravity and, therefore, more
velocity.
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Cosmological scale
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A Little thermal history of the Universe (I)
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A Little thermal history of the Universe (I1I)
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A exam'nte. :

Electron proton plasma
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The decoupling temperature

Whewn

el el iy

then the photon travel a
distance larger thewn the
Hubble horizon

Ik happens for Tdec, = 0,234 eV = 2¥0 000 years

2
8 ( q° >
3 \ dmegm,.c? Remark : Tdec is Lower that BH (0.2 < 13,6 V)

because even if T < BH, still sufficiently numerous photons
with Ey » 13,6 GeV to destroy the atom of Hydrogen.
(both 0 and K1 contribute to annithilation rate)
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A Little thermal history of the Universe (I1I)
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As EroEarkicLeda&a“

[DD = Direct detection; IDy = Indirect qamwma,; IDe+ = Indirect ankimoatter]
o DAMA + DAMA/LIBRA : DD ; §-20 GreV WIMP
o EGRET : IDy ; 40-100 GeV WIMP

o INTEGRAL : IDe+ ; 2-5 MeV DM
o HEAT : IDe+ ; 100 GeV DM

o HESS : IDy ; » 18 TeV DM

o PAMELA + FERMI : IDe+ ; 100 GeV or » § TeV DM
o CDMS : DD ; 10-100 GeV WIMP

o CoGENT : DD ; 6-15 GeV WIMP

o CRESST : DD ; 10-20 GreV WIMP
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Direck de&echov\ . scgv\ats
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Direct detection : signals
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Direct detection : sugv\od.s
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Direct detection : sngv\od.s
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Cownstraints LA «EL Lilkke» models

DM DM
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Grauqe extension: Exbtra U(1)

DM L SM
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Grauqe extension: Extra Us(1)

DM

SU(3)*SU(R)*U( 1 )*Un(1)
Ju W, V4 X

DM
L'z -1/4 FY,, FIW =1/4 FX, FW + 5/2 FY, P
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Grauqe extension: Extra Us(1)

DM

SU(3)*SU(R)*U( 1 )*Un(1)
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Cownstraint fro Higgs physics?
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To build the simplest gauge nvariant extension of the SM
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-> Higgs mixes with $§

-» § => §f possible and is thus not
a viable DM candidate.

Solved by imposing a 22 symmetry
S=>» =S
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To build the simplest gauge nvariant extension of the SM

= Lopp 2o Sl tH e s
L= 2%38 S .4.4?. 5 S 1 o g & 5 HS :

. n
No phenomenology (<57=0)
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To bw,i.d the sumPLesE gaugé w\varmv\E ex&ev\suov\ of the SM

S

Stability of S as DM candidate:

HHS —=» <H> HS after SU(R)*L(1)
breaking

-> Higgs mixes with $
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Solved b!j imposing a 22 svmmel:rv
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Stinglet Ex&ev\smv\ of the SM: Higgs portal

Y. Mambrint
2011

To bw,i.d the sumPLesE gaugé w\varmv\E ex&ev\suov\ of the SM

s Stability of S as DM candidate:

HHS -> <N> HS after SL(R)*L(1)

bmakuug

-> Higgs mixes with $

-» § => §f possible and is thus not

a viable DM candidate.

Solved b!j imposing a L2 svmmel:rv
Y S=» =$

AHS(mS mf)3/2 my

<Uffv> 3 16mme[(4m2 — M%)2 + MzT%]




Singlet Ex&ev\suov\ of the SM: Higgs portal

Y. Mambrint

To build the sumPLesE gauge mvanan& ex&ensu.ov\ of the SM
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To build the sm«ptes& gauge L»\varmvx& exEévxs:.ov\ of Eke M
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A 125 GeV Higgs?

Idea : to combine ATLAS/CMS Higgs analysis in a model independant approach
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Cownclusion

o Porkal-like wmodels are very pr@.dw&ve

o Scalar vectorial and fermionic DM will soon be excluded by
combined dark/LHC analysis: necessity of another portal-like
particle.

o Several models could be excluded by the end of next year

o Complementarity with LHC is fundamental in any analysis

o Can be a[pptied to any kind of SM extensions (SUSY, KK.)



