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Outlineof the talk

We investigategenericmodels featuringa DMfermion anda mediator,whichcanbe embeddedin many
particle physicdrameworks

-Zportal
-Z portal
-Scalar+pseudscalarmortal J

-ComplementaritybetweenDirectDetection Indirect Detectionand PlancKimits.
-Correlationwith GCsignal

-CorrelationbetweenDM (LUXgonstraintsandcollidersearches

|

-Prospectdor nextgenerationDirectDetectionexperiments

Giorgio Arcadi RPP, Paris 161-2015



Three possiblycomplementarykindsof DM searches

IndirectDetection(ID) DirectDetection(DD)

_ XENON, DAMAIBRA, COGENT, CRESS
Fermi, Pamela, AM@&, H.E.S.S. LUX SuperCDMS

Chandra, XMM

Collider
LHC

Complementarynformationfrom DM relic density Casef studyWIMPmechanism

Qh? ~0.12 » (ov) ~ 3 x 107 %°cm?s™!
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Dark Portals

Z-portal
L= -lcc: Ow (" (Vi = A°) xZut+ " (Vi = Ap°) [Z,)
Z portal

L= gpxy" (Vy — A7°) \Z +gpfy* (Ve — Apy®) fZ;
Scalafpseudoscalaportal

L= [/\X*{X + )\fff} + a [EJ\QX“E.X + a)\ff ,Df}
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DM DirectDetection

Microscopiadescriptionthroughinteractionsof DM with quarks(or gluong

Translatedaseffectiveinteractionwith nucleons

¥° Dark Matter
(mass ~ GeV —TeV)
»
X X X X Germanium
h
y Aon energy
(3
.:.» ~r (tens of keV)
=
n n p P ‘,
rl, '\‘\

Twokindsof interactionscustomarilydistinguished

Spinindipendent(Sl)interactions Sumcoherentlyamongnucleonsof the target

SpinDependentSD)nteractions Sensitivéo the contributionsfrom protonsandnucleons
to the nuclearspin



The pairannihilationcrosssectioncanexpressedn termsof observable
guantities i.e. DMscatteringcrosssections

s-waveor p-wavedominatedaccordinghe nature of the DM coupling ~ DDconstraintsthe relic

abundanceof DM.
\ i
N\ SI SD
<CT-.{,-> — fliTXJN —|— fQJ;‘(JN ‘L
/ \ Predictionof the valueof
the scatteringcrosssection

Possibleconstraintsfrom ID
from the requirementthe
DM isthermal.
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ExampleVectormediator
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Z—porta PLANCK+LUX+FERMI
10

Z-portal viablefor almostpure axialkcouplings
| exceptfor Z-poleandmulti TeVregions
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Correctrelic density(dominant axialnteraction) < » Lowerboundon SDcrosssection
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Nextfuture experimentscancompletelyprobe Zportal scenario
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Recentstudieshavereported an excessn gammarays(Daylanet al. arXiv:1402.6703).
Thepresenceof an unknowncomponentin the gammaray spectrumis confirmedby

FERMctollaboration

Thesignalis compatiblewith a DMannihilatinginto bb andmassbetween30 (Berlin et
al. 1404.0022and 50 GeV(Caloreet al. 1409.0042)Astrophysicainterpretationisalso

feasiblg
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Annihilationinto bb massandvelocitysuppressedn the pure axialimit. GC. 7 porta
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In Z scenario®ne canconsiderheaviermediatorsallowingfor sizablevectorcoupling
-> sizables-wavecrosssection

SSM, Planck+LUX
Excludedy DD
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CONCLUSIONS

We haveconsideredhe interplayof Dark Mattersearchesn somedarkportal
scenarios

Theseare simple butencopasseveralrealisticparticle frameworks

Z-portal scenariosare the most minimaland constrained Theywill be fully probed
by next generationDDexperiments

Z portal scenarioffer wider phenomenologyCorrectrelic densitycanbe
achievedhroughs-channelannihilationsevenat low DM masses> good
prospectsfor ID. Theyoffer alsogoodprospectsfor collidersearches
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