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Properties of the p1(1600) from BNL/E852 D. Weygang

The JPC=1-+Exotic Spectrum from BNL/E852
D.P. Weygand

Thomas Jefferson National Accelerator Facility
for the E852 Collaboration

E852:  Multi-Particle Spectrometer     18 GeV/c p- on LH2 target 

Data Runs: 1994, 1995, 1997, 1998 Cerenkov detector for p/K separation

p1(1400) : hp-

p1(1600): r  p, h' p, f1(1285) p, b1(1235) p Preliminary

p1(2000): f1(1285) p, b1(1235) p       
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Light Quark JPC=1-+ Lattice Mass

Collaboration Mass (GeV/c2)

UKQCD '97       1.87

MILC '97       1.97

MILC '99       2.11

Lacock&Schilling        1.9

Light Quark JPC=1-+ Flux-Tube 3P0 Branching Ratio

f1p b1p r p  hp h'p

60 170 5-20 0-10 0-10

Close & Page, Nucl. Phys. B 443, 233 (1995)

Lacock et al., Phys. Lett. B401,  308.

Bernard et al., Phys. Rev. D56,  7039.

Bernard et al., Nucl. Phys. B 73,  264.

Lacock & Schilling, Nucl. Phys. B 73,  261.

Light Quark Hybrid Mass and Decays
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E852: MPS/Pb Glass/Cerenkov Counter
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E852  (1994-1998) Brookhaven Multi-Particle Spectrometer

M(gg)
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Angular Distributions:
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250,000 Events
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Principle Waves: JPC = 1++ Wave
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a4(2040):a3(1874):
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JPC = 1-+ Exotic p
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JPC = 1-+ Exotic p
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Branching Ratios: a1(2075) and p2(1991) and hybrids1

1++ M=0 e+ a1(1260) h P

Mass (GeV/c) Mass (GeV/c)

2-+ M=0 e+ a
2
(1320) h S

BR a1 2075 � f 1 1285 �

BR a1 2075 � a1 1260 �

� 2.9
BR �

2 1991 � a2 1320 �

BR �

2 1991 � f 1 1285 �

� 26.81

hybrid: 23hybrid: 3

1  Page, Swanson, and Szczepaniak, Phys. Rev. D59, 034016 (1999)

See P. Eugenio©s talk, this conference
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Partial Wave Analysis Results:
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Tested and rejected:

r (1450) p
a1(1260) s

a2(1320) s

Included:

r 3(1690)p  3++0+

incoherent isotropic background

27 waves in fit
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Partial Wave Analysis Results:
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Chung & Klempt:

Chung,Klempt, and Korner Eur.Phys.J.A15, 539 (2002)
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Summary and Conclusions

p1(1600): Seen now in r p, h©p, f1(1285)p, b1(1235)p

M ~ 1600 MeV/c2, G ~ 340 MeV    gluonic hybrid?
 e+   e-?

p1(1400): ©First© JPC=1-+ Exotic Meson:    M ~ 1400 MeV/c2, G ~ 340 MeV
       q

�

qq
�

q?

NEW: p1(2000) : Seen in ©preferred© modes f1(1285)p and b1(1235)p* 

*Special thanks to Joaquim Kuhn and Minghui Lu


