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LLP search: why LHCb?

ATLAS/CMS have 20x higher luminosity,

10x larger angular coverage, and much bigger detectors

What kind of LLP signatures are easier to probe @ LHCb?



One example: dark shower signals

Dark shower signal with light/soft dark hadrons

decay hadronically within ~ m distance

Pretty generic in BSM models generating dark showers!



What’'s in the dark?
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One example: Twin Higgs

Chacko, Goh, Harnik (2005)
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One example: Twin Higgs
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Low pT final states

If Higgs decays into > 4 dark mesons,

each of the decay final state has pT < 10 GeV

Easy to get low pT signals from dark hadrons

Not easy for ATLAS/CMS, but not a problem for the LHCD!



Mass

Mass / lifetime of dark mesons?

large possibilities of mass & lifetime

Lifetime



Mirror sector setup preters ~< GeV LLP mass
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In general, lifetime can be >> LHCDb size
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But sometimes cosmology prefers
much shorter lifetimes
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e.g., dark hadrons couple via photon mixing

vector meson has a ~ m scale

other hadrons upper bound on decay lifetime
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LHCb VELO can be large enough
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Good at constraining ~ cm scale lifetimes

LLP to jet jet

LHCb-PAPER-2016-065

Displaced hadronicjets ATLAS 1504.03634 2/tb of 7 & 8 TeV data
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Different portals” connect SM & Dark sector

Higgs portal
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Dark hadrons can easily decay hadronically

Low mass (< 10 GeV) hadronic LLP decay is hard to
search at ATLAS/CMS

In LHCD, if decay final states are hadrons that are

easy to identify, such as kaons, pions, baryons, ...
sub-GeV hadronic LLP decay can be achievable



Displace decay into D-mesons

Consider
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p = Qv qy, Wy cC) [ib]

o (Zy) X BR(Z

HYV decay into D-mesons

Pierce, Shakya, YT, Zhao (2017)
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More exclusive search on the LLP decay

Shuve, Pospelov, YT, Vidal, Zurita (in progress)

different signature, but similar idea
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+ Look at H or B yields for m(S)=1.2 GeV/c?, and
BR(S - K*K") =1
= Kpr>0.5GeV/cand 2 < n < 5 for every kaon
= S decay location 2 < p <25 mm, z < 400 mm

(p in cylindrical coordinates)
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