Non-Vanilla Dark Sectors
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Models Discoverable @ Belle Il

Dark Matter  Baryogenesis Naturalness
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Neutral B Mesogenesis [GE, M. Escudero, A. E. Nelson, PRD, 1810.00880]
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Operator/Decay || Initial State Final state
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Berlin, Blinov, SG, Schuster, Toro, 1801.05805

ap = 1072, ma/m. = 3
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Outlook

Many different leptonic signatures arise in
dark sector models

Several searches have been already
performed at Belle |l probing new interesting
regions of parameter space

Several new signatures to look for

2 1photon + 2 charged tracks (prompt or
displaced)

2 3 charged leptons from B meson
decays

2 broader coverage of 1 photon+missing
+ 2 (or more) displaced charged tracks

dark photon

axions

IDM + SIMP




Jure Zupan

COHERENT OSCILLATIONS

e local DM density pj, = 0.4 GeV/cm3 & 3 X 10742 GeV*
e bosonic DM of mass m S 30eV

¢ highly degenerate: many DM particles per de Broglie volume,
nDM(m¢v)3 > 1

e well approximated by oscillating wave ¢.(?)

V (4) Amplitude:

=V ,
Vi) \ w

Oscillation period:

Q/ T 2\/5 %o do
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TIME DEPENDENT T — U

Topd

e interaction: ¢0,pTy’u

e induces 7 — ugge 40
[ dwye

e three body decay, large
background from v — uvv

e very poor bound on f

® DM background induces
time dependent 7 — u¢

e two body decay: mono-energetic y in tau rest- frame
e tau decays additional complication
e ¢te”™ — 1777, at least one neutrino on tag side
e not possible to reconstruct tau rest frame = use pseudo rest-frame
e time dependence of the signal helps

e same for 7 — e



