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A Dark Matter

A Neutrino mass &Vajoranavs. Dirac
A Oscillation physics/sterile neutrinos
A Solar and geaeutrinos

A High Energy Universe

A Realityvs.Plans

(someremarks orroadmappingand the value of predictions)



DARK MATTER*

* focussinghereto WIMP Dark Matter



1. Direct detection

2. Indirect detection
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Themomentof truth X

GianfrancoBertoneY onamiér$of truth for WIMPdarkY I 1 G S N
(Nature 468, 38893, 2010)

Amongstthe many Dark Matter candidates propos&tl|MPs occupw
special place, as they arise naturdifiym wellmotivated extensions of
the standard model of particle physics.

With the advent ofthe LargeHadron Collider at CERN

and a new generation @stroparticleexperimentsthe
momentof truth has come for WIMPs:

Hther we will discover them in the next five toen
years or we will witness the inevitable decline of
WIMPs.




Themomentof truth X

GianfrancoBertoneY onamiér$of truth for WIMPdarkY I 1 G S N
(Nature 468, 38893, 2010)

In absenceof anysignal we would be left with the nightmare
Dark Matter scenario of null searches at thédC, direcand

Indirect detection experiments, a circumstance that would
likely mark the declineof the WIMPs, In favor of alternative

explanations, such aaxionsor alternative theories ofgravity
providedthat they can be reconciled with lensing
observations

Let us stay optimistic, though. The plans to detect Dark Matter in
near future have beenlaid out carefully, and they deserve to be
carried out with the outmost care, as d@iscovery wouldmark the
start of a new era of physics, and it would represent the best rewe
to decadesof painstakingsearches




Changeof WIMP searchparadignf?

Proveor disproveCMSSMvith direct andindirect DM searchesand
SUSYearcheso LHC



Changeof WIMP searchparadignf?

Proveor disprovith direct andindirect DM searchesand
SUSY¥earchesa LHC \

PMSSM
NMSSM
MSUGRA

Including models with

low-mass predictions,
down to sub-GeV

asymmetricDM

Coverthe crosssection/ massparameterspace
down to the neutrino floor!

ExploitWIMP detectorsfor DBD,axionsearch solarphysicx




Changeof WIMP searchparadignf?

Proveor disproveCMSSMvith direct andindirect DM searchesand
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Changeof WIMP searchparadignf?

Proveor disproveCMSSMvith direct andindirect DM searchesand
SUSYearcheso LHC
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ExploitWIMP detectorsfor DBD,axionsearch solarphysicx




Changeof WIMP searchparadignf?

Proveor disproveCMSSMvith direct andindirect DM searchesand
SUSYearcheso LHC
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Noble Liquids multi-ton projects

L/ 10/7t LXe 2019A
XENONNTS.7t/.. LXe 2019A
PANDAX 20t/.. Lxe 2019A
DARWIN 50/40t LXe 2024A
Darkside 30t LArdepl. ? o

- join?

(via DS 50kg)

100t LAr?

DEAP 50t LArdepl. ?
(via Deap3608tarting2016)

Also: CLEAN;MASSArDM> X



Low WIMP massesbolometric and scint
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Nal scrutinizeDAMA/LIBRA 3 DAMA/LIBRA Phase llI, 1 toirectionality
A ANAIS 113 kgdanfrang

A DM-Ice 55 kgand KIMS 50 kgYangyany

A SABRE (LN@S8d Australia) start contruction2017

A DM-Ice (South Pole) start construction2022?
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SummaryWIMP DarkMatter

Somelossof momentumin caseof no SUSY at LHC

Presentgradientof sensitivityimprovementis impressive

Prové disproveannual DAMA/LIBRAannualmodulation:
seemsin reachin the early-mid 2020s

Still alongway to coverthe parameterspace
down to the neutrino floor

WIMP detectorsare turning multi-functional

Thetighter the WIMP constraints the more attractive
becomealternative DMcandidates axions darkphotonsz X

Nextdecadewill not be boringX






