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The search for Long Lived Particles (LLP)
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The search for Long Lived Particles (LLP)
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Heavy Neutral Leptons

Massive neutrinos + Standard Model — — —> New Particles [Ma ('98)]

Heavy Neutral Leptons (HNL) aka Sterile Neutrinos
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Heavy Neutral Leptons

Massive neutrinos + Standard Model — — —> New Particles [Ma ('98)]

For practical purposes, focus on one flavoured HNL
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Heavy Neutral Leptons

Massive neutrinos + Standard Model — — —> New Particles [Ma ('98)]

For practical purposes, focus on one flavoured HNL
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Heavy Neutral Leptons

Muon-flavoured case
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Muon coupling dominance: U~: U;:U; = 0:1:0

[FIPs 2020: 2102.12143]
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Heavy Neutral Leptons

Tau-flavoured case, mostly unexplored
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[FIPs 2020: 2102.12143, PBC: 1901.09966]
—— Current

[Boyarska et al: 2107.14685]
————— CHARM revisited
—— Belle2 (1 decay) [Dib et al: 1908.09719]
_____ LHCb [Cvetic, Kim: 1904.12858]
----- NAG62 (proj)

_____ Projected (future exp)

Can we explore more space with B mesons at Belle 117



Simulating decays
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Simulating decays

_ ¢ Bt ->Dttvy, my=1.0 GeV, pythia
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Simulating decays

Implementation of heavy
meson decays

Pythia
(done but not embedded yet)

MadGraph
(no B -> D* yet)

Simple but helpful codes for 0.100
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50 ab-1 ExpeCted Yi e I d Require charged final states
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Expected Yield

7—Havored
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Still ideal case
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— Current

----- CHARM revisited
—— Belle2 (1 decay)

————— NAG62 (proj)
Projected (future exp)

—— Belle2 (B » 7 N)



Take home message

o User-friendly simulations frameworks for meson decays are (almost) ready
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e Searches for HNLs at Belle 2 are still limited by statistics
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