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Dark matter searchat the intensity frontier

ÅIntroduction: light dark matter

ÅHighlights of KLOE, BESIII, BaBar, Belle dark searches

ÅBelle II and SuperKEKB

ÅBelle II dark searches

ÅPerspectives& Summary
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Searchingfor dark matter
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Light dark matter not ruled out if light dark mediator(s) exist

WIMP paradigm: sannόǾκŎύ  Ғ м pbÝWDMҒ лΦнр

ElectroweakmediatorsÝ Lee ςWeinberg window
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cfor mc<< mW

s(v/c) ́ Ý few GeV < mc< few TeV

1/ m2
c for mc>> mW

If annihilation via a light force carrier, ccan be aslight asfew MeV
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It modeleddecadesof direct
searchexperimentdesigns

Possibilityof Light New Physics, mostlywith tiny couplings. Some models are 
minimal(but UV safe) and show diverse DM phenomenology

Light DM scenario: light WIMPsÚ light mediators
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Dark matter hunt: «classical» approach

Cosmicfrontier

Direct effect searchin (mostly) 
underground experiments
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Dark matter hunt with a light sector

Cosmicfrontier

Direct effect searchin (mostly) 
underground experiments

[5a Ҧ [ƛƎƘǘ 5ŀǊƪ Matter
MediatorsҦ portals

Þ

Light Dark Sector with 
interactions ~unsuppressedby 
a (possiblylarge) NP scale L
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Light Dark matter hunt

Additionalbenefits:

Å Explanationsof some astrophysicsanomalies
όt!a9[!Σ !a{Σ C9waLΣ Χύ 

Å Explanationof the (g-2)meffect

Å Explanation(with additionalhypotheses) of some 
flavouranomaliesό[I/.Σ .ŜƭƭŜΣ Χύ

Å Some light mediators(not interactingwith quarks) 
couldescapedirect searchexclusionlimits

Probabilityof interaction of LDM detectors isnegligible
Å Searchfor mediators
Å Searchfor missingenergy signature
Å Searchfor both

E. Graziani ςDark matter searches at Belle II - IDM 2020

Differentsignatures dependingon the DM ª mediator mass relation

Õs
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Searchingfor dark matter

Vectorportal
Dark photonΣ ½ΩΣ Χ

Pseudoscalarportal
Axions, ALPsΣ Χ

Scalar portal
Dark Higgs, scalars

Neutrino portal
Sterile neutrino 

Dark matter/ mediators
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KLOE/KLOE-2, BESIII, BaBar, Belle, Belle II: optimalposition  to probe a dark sectorat the GeV scale:

ÅTheyoperate exactlyat that scale: Õs=

ÅMost of the interestingcross sectionsscale with 1/s

ÅUniqueplaces to study  some rare light mesondecays(f, J/y,  factories!)
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DAfNE º1 GeV
BEPC º3-4 GeV
(SUPER)KEKB, PEPII º10-11 GeV

Searchingfor dark matter at the intensity frontier

KLOE º2 fb-1

KLOE-2 º5 fb-1 not usedfor theseresults

BESIII º15 fb-1 at differentÕs  in progress

BaBarº0.5 ab-1

Belle º1 ab-1

Belle II º74 fb-1   in progress

Collectedluminosities


