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A simpler and more elegant scheme can be
constructed if we allow non-integral values for the
charges. We can dispense entirely with the basic
baryon b if we assign to the triplet t the following
properties: spin }, 2z = -}, and Baryon numbert',.
We then refer to the members ui, d-3, and 8~3 of
the triplet as "quarks" 6) g and the members of the

g apti-quarks 4. Baryons can now be R i
constructed {rory quarks by using the combinations denctes an antieace, Uimilarly, mesons could be foroed from AL, AMA
(@qq), (aqqqq)] etc., while mesons are made out etc, For the iov mase zeoons and baryons we will acoume the sioplest
of (qd), (gqqq),] etc. It is assuming that the lowest possibilition, AA and AAA, that iz, “deuces and treys®,

VAR gtion (gqq) gives just the represen-

dn gemaral, wo would expect Shat baryoms are built not only from the product

of three soes, AM, btut slsc from AAMAA, AAMAA, eteo,, xbere A

tations 1, 8, and 10 that have been observed, while




The ({1540) + Case
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Experiment Reaction Mass (GeV) Significance

LEPS [g] yC —- KTK-X  1.5440.01 4.60
DIANA (9] K+tXe — KIpX 1.539+£0.002 4.40

7]

CLAS [l()] vyd - KTK~pn 1.54240.005 (5.2+0.6)0

SAPHIR [11] ~p— K2K*™n  1.54040.004 4.80
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A Observedby aJapaneseollaborationin

2002

Z Inrd-> K+ Kp(n), in theinvariantmass ofKp

~andKn

A Severalother claims

Mass (GeV)
1.5440.01
1.5394-0.002
1.54240.005
1.54040.004

Reaction
vC — KTK—X
KtXe— KIpX

Experiment

LEPS [g]
DIANA 9]
CLAS [10]

SAPHIR [11]

vyd — K™K pn
vp — KPK*n
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Significance
4.60
440

(5.240.6)0
4.80

arxiv=1412.731

¢+ HERMES(200R-2007) ¢ “+H— (p+K2)+X

1.6 165 17
.\'l(pKZ) [GeV]



The ({1540) + Case

From PDQGeviewof 2006 (http:/pdg.Ibl.gov/2006feviewstheta b152.pdf)

for the ©T; and all attempts to confirm the two other claimed
pentaquark states have led to negative results. The conclusion
that pentaquarks in general, and the ©™, in particular, do not

exist, appears compelling.




The LHC Era

“Take a look at this everyone -~ it just could
be the signature we've been looking for!”
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Events/(15 MeV

Basedon 3 fbl data
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Event Selection

S —

A IR >t
Z p,> 550MeVic
Z -48MeVic2 < M, .Z My < 43MeVic2
Z Separatedvertexfrom primaryvertex(PV)

A K/pselection
Z Vertexfit compatiblewith J&
Z p,> 250MeVic '
Z Protondoesnot pointto PV
A ¥,
Z Flightdistance> 1.5 mm

Z DirectionbetweenPV anddecayvertexmatches
the ¥, momentum

Ref NathanJurikPhDdissertation
(U-Syracuse)

10 BYBJL veto andBoostedDecisionTreeto rejectthe background
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Results

Dalitz plot




115

Results

Dalitz plot

\ Expectedsignalfrom ¥(1520)



