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—]/Ypp decays are candidates for:

e independent observation of pentaquark states:
o in[J/Y p]land [J/Y p]systems

o P_"(3/2) state [2] in allowed phase-space

o other possible states?

e for glueball searches:
o In pp system

o prediction of fJ(ZZZO) by Hsiao [3]

They are suppressed decays:
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e 2 muons originating from detached J/{ vertex
o VELO, muon chambers and hardware trigger [5]

e 2 tracks consistent with protons originating from the same vertex
o Tracking system and Cherenkov detectors for PID
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Results

Mode Yield
BY — Jhppp 256 £ 22
Bg — Jppp 609 £ 31
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BRANCHING RATIO FORMULA
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The number of events is corrected by the efficiency:
e Average efficiency for Control Sample of ~1%

e Event-by-event efficiency for signal

4D efficiency-parametrization with Legendre polynomial:

e(X) =

ikl

e 0y and 0y: helicity angles

e X': angle between decay planes

e m” di-hadron invariant mass
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Their branching fractions can be enhanced by the presence of these exotic
structures:

e Naive estimation of BR[3]: B(BY — J/ypp) <10~

2011 FIRST analysis of B, —J/()pp with 2011 dataset [4]
No observation, limits set to: @90% CL

2012 B(BY — Jhppp) < 4.8 x 107°

2015 B(BY — Jjppp) < 5.2 x 107"
PRESENT analysis:

2016

e Dataset 2011-2016 collected by LHCDb, corresponding
to an integrated luminosity of 5.2 fb™

e Branching ratio measurement with respect to
Control Sample of B —>J/L|)(CD—> KK)

Control sample: B— J/P(P— KK)

Yield: 136,800 + 400 events
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BDT optimization:
e 2 steps: one BDT with kinematic variables and one with proton PID
variables to optimize the FoM S/V(5+B).

RESULTS

First observation of B ,—)/Upp decays. The branching fractions are
measured to be:

B(BO — Jppp) = (4.51 + 0.40 (stat) + 0.44 (syst)) X 10_7,
B(BY? — Jhppp) = (3.58 + 0.19 (stat) £ 0.33 (syst)) x 107°,

e The Bgvalue IS two order of magnitude higher than expectation.
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Due to the low Q-value of the reactions, precise mass measurements

are allowed:
mpo = 5279.74 + 0.30 (stat) + 0.10 (syst) MeV,

mpo = 5366.85 £ 0.19 (stat) £ 0.13 (syst) MeV,

The BSO mass is the best single mass measurement.
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