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Exotica

Mesons outside of the Naive Quark Model (NQM)
Glueballs
Hybrids
Multi-quark

Restrictions on fermion-anti fermion quantum numbers
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photoproduction

We would suggest that high-mass meson diffractive
scattering will be particularly rich in hybrids. In the
case where the beam flux tube is simply “‘plucked’’ by
the target one will produce hybrids with the flavor and
spin of the beam: A 7 beam would, for example, pro-
duce by this mechanism the nonexotic /=1, JFC
=1%* and 1~ ~ hybrids. More complicated spin-flip
and quantum-number exchange mechanisms in which
the hybrid is produced by quark scattering rather than
pure glue scattering could produce the other hybrids,
including the desirable exotic ones. Diffractive pho-
toproduction, on the other hand, can produce

“plucked” p, w, and ¢ states and so could be a good

source for all four of the desirable exotics y2 L Zot T

1, and yo . Isgur & Paton
Phys. Rev. Lett. 54, 869—87‘2§_

b/

X

5)‘ fice of

f Nuclear
L) SICS
: -@- Thomas Jefferson National Accelerator Facility Sctence .
Quarks ¥ o EPARTMENT OF E



Partial Wave Analysis

Likelihood function:

e~ H f[(IgTz( )d event based, unbinned
T)n(T)aT
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CLAS g,, run

Jefferson Lab
CLAS Detector

acceptance ~ .
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Raw ntt mass spectra
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Baryon background
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Baryon Background
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Baryon Background

no t+ lab angle cut and varying #' cut
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Strangeonium
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Focus: 20-160 GeV photons
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Fig. 3. (a) The K+ K~ mass spectrum with the requirement that p7 < 0.15 GeV/c. The spectrum is fit with a non-relativistic Breit-Wigner
distribution and a quadratic background. The dotted line is the Monte Carlo efficiency on a scale from 0 to 100%. (b) The solid line is the
K+ K~ mass spectrum with the requirement that py < 0.15 GeV/c. The dotted line is the K+ K~ mass spectrum with p7 > 0.15 GeV/c
scaled to the size of the low p7 spectrum for comparison. (¢) The data and fit after subtracting the quadratic polynomial background shape.
(d) The data minus the fit.
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Focus: t-distribution

P:; and t' Spectra
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is the left sideband (1500-1600 MeV/cz); and the bottom 1is the
E Gev right sideband (1900-2100 MeV/ ¢?). (b) The ¢’ spectrum for
v K+ K~ masses between 1640 and 1860 MeV /(32 fitted using two
exponentials, Ale_b 1 4 Aze_bl". In each plot, the vertical line
represents the p7 cut used in this analysis.
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Yp — ¢ NP
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Yp — ¢ NP
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Summary

- CLAS-g12: High luminosity, high energy data set (5.5 GeV/c, 68 pb)

- ~108 exclusive y p 2 n n*n*n” events
PWA from 1 to 2 GeV
Clear signals for a,(1260), a,(1320) and n,(1670)
No evidence for t,(1600) exotic (neither intensity nor phase)
Consistent with previous CLAS result
Consistent with Pomeron exchange

« Search for exotic t4(1400) in nn— (;x exchange)
Clear signal for a,(1320)
No evidence for m,(1400)

« Strangeonium (¢ n,K*K")

No significant resonant structures

* Prospects
* Neutral w*an® (in progress)
« KK, (in progress)
« KK

Collaborative (Jlab,GWU) Effort to Include Baryon Resonances in PWA
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The End
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Strangeonium

State Predicted Decay Width | Observed Decay Width
Mass (MeV) Theory MeV /c? Expt. MeV/c?
$(1680) 28 Ttheory = 378 Teapt = 150 + 50

| 1023 1=
- #(2050) 3S Ciheory = 378 [ezpt = unknown

1819 Ly = 21
) h1(1850) 2P Liheory = 193 Iezpt = unknown

1862 i
» ) $3(1854) 1D Ciheory = 104 Leppt = 87753

2 1979 Doy = 3
_ ¢2(1850) 1D Liheory = 214 I'ezpt = unknown

3 2123 S
1 _I_— 1 489 ¢(1850) 1D Ftheoli; :_623 Iezpt = unknown
h3(2200) 1F Liheory = 249 Iezpt = unknown

Lyp =5
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n,(1600) phase

1=+1+P [Y=p(%70)] _9-+1+D [Y; £2(1270)] 66

27

] L]
=)
.
i
K

d¢ (radians)
b |
o 3
S
AN
[
o
e
[ i
e i
e
P e
- i
e é
e
'__._._1' .

-9 ; ; : : i
f&OO 1500 1600 1700 1800 1900 2000
M(m+7tr—) (MeV/c?)

ar p, s’c;,- -
y -@- Thomas Jefferson National Accelerator Facility _@.I‘ %’Z:—gﬁ:;-

U.S. DEPARTMENT OF ENERGY




Jackson Frame Angles
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3 Body Dalitz Plots
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Yp — ¢ NP

Invariant Mass of ( ¢ - 1) with the Sideband Subtracted

Fit (X
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Yp — ¢ NP

Invariant Mass ( Proton ¢ ) , Invariant Mass ( Proton 1) '
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