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Outline of the talk
Weinvestigategenericmodels, featuringa DM fermionanda mediator,whichcanbeembeddedin many
particlephysicsframeworks:

-Z portal
-Z‘ portal
-Scalar+pseudoscalarportal

-ComplementaritybetweenDirectDetection, IndirectDetectionandPlanck limits.
-Correlationwith GC signal
-CorrelationbetweenDM (LUX) constraintsandcollidersearches.

-Prospectsfor nextgenerationDirectDetectionexperiments
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IndirectDetection(ID)

Collider

DirectDetection(DD)

Three, possiblycomplementary, kindsof DM searches:

Fermi, Pamela, AMS-02, H.E.S.S.
Chandra, XMM

XENON, DAMA-LIBRA, COGENT, CRESST,
LUX, SuperCDMS

LHC
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Complementaryinformationfrom DM relicdensity. Case of studyWIMP mechanism:
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Dark Portals

Z-portal

Ź portal

Scalar/pseudoscalarportal



DM DirectDetection

Microscopicdescriptionthroughinteractionsof DM with quarks(or gluons)

Translatedaseffectiveinteractionwith nucleons.

Twokindsof interactionscustomarilydistinguished

Spin Indipendent(SI) interactions: Sumcoherentlyamongnucleonsof the target
Spin Dependent(SD) interactions: Sensitive to the contributionsfrom protonsandnucleons
to the nuclearspin.



The pair annihilationcross-sectioncanexpressedin termsof observable 
quantities, i.e. DM scatteringcross-sections.

s-waveor p-wavedominatedaccordingthe natureof the DM coupling

Possibleconstraintsfrom ID

DD constraintsthe relic
abundanceof DM.

Predictionof the valueof
the scatteringcross-section
from the requirementthe
DM is thermal.
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Massandvelocitysuppressed

Example: Vectormediator

Account for different 
interactionswith proton
andneutrons.



Z-portal viablefor almostpure axial couplings
exceptfor Z-pole andmulti TeVregions.

The caseof comparableaxial andvector
couplingsisexcludedby limits from LUX (SI)and
Z-width.
Z-portal viablefor pure axial couplingsfor DM 
massesbelowthe TeVscale.
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Correctrelicdensity(dominant axial interaction) Lowerboundon SD cross-section

Next future experimentscancompletelyprobe Z portal scenario

Interaction of DM
with neutrons
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GC signal

Recentstudieshavereportedan excessin gamma-rays(Daylanet al. arXiv:1402.6703).
The presenceof an unknowncomponentin the gamma-rayspectrumisconfirmedby
FERMI collaboration.

The signaliscompatiblewith a DM annihilatinginto bb andmassbetween30 (Berlin et 
al. 1404.0022) and50 GeV(Caloreet al. 1409.0042) (Astrophysicalinterpretation isalso 
feasible)

New analysishaveenlargedthe rangeof candidatemassesandfinal statesincluding
WW, ZZ, tt andhh. (In thesecasesthe DM massiscloseto the kinematicalthresold) 
(Agrawalet al. 1411.2592 andCaloreet al 1411.4647).
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Annihilation into bb massandvelocitysuppressedin the pure axial limit.

GC signalrequiresinstead:
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bb
ZZ

Zh,tt

PRELIMINARY

Foraxial Z-portal isnot possibleto reproducethe GC 
signalwith bb annihilationbecauseof the velocity
suppressionof the cross-section.



Thermal value

Excludedby DD

In Ź scenariosonecanconsiderheaviermediatorsallowingfor sizablevectorcoupling
-> sizables-wavecross-section

Giorgio Arcadi                                                                                                               RPP, Paris 16-01-2015



CONCLUSIONS

Wehaveconsideredthe interplayof Dark Matter searchesin somedarkportal
scenarios.
These aresimple but encopassseveralrealisticparticleframeworks.

Z-portal scenariosarethe mostminimal andconstrained. Theywill be fully probed
by nextgenerationDD experiments.

Ź portal scenariosoffer wider phenomenology. Correctrelicdensitycanbe
achievedthroughs-channelannihilationsevenat low DM masses-> good
prospectsfor ID. Theyoffer also goodprospectsfor collidersearches.
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