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Non-Relativistic Quark Model
@ J=[+8
@ P— (71 )L+1
@ C= (-5
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Non-Relativistic Quark Model
@ Jj=[+3
@ P = (-1
@ C= (-5

Not only mesons permitted by QCD

@ Exotic quantum numbers JPC = 0t 1—+ 2t ..

j=L+8
. : . P =(e1)l
@ Forbidden in constituent quark model o DS
@ Observation is direct evidence for exotic states ==

Gell-Mann’s Totalitarian Principle:
o Everything not forbidden is compulsory!

hybrid meson tetraguark  glueball
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@ Possible quantum number for the neutral 77 (") system: 0 ~

L | S P D F G ™ won
JPCotE 1= 2fF 3=+ att 0O txo0o *
S=0,J=L

P=(-1)t, C=+1
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COMPASS [PLB 740 (2015) 303]

@ Possible quantum number for the neutral 77 (") system: % 5000
L ‘ S P D F G % 4000} Ml | PC -+
JPC ‘ 0t+ 1—+ 2++ 3—+ 4++ gsuuu “I Ii J =1
~ 2000 I 7TJ’]’
§ muu'."l_.‘.?i.n“ ty ot
@ Many experiments looked for resonances in the P-wave: T TS '2.42 28
m(n’n") [Gev/e?]
Experiment Beam Momentum (GeV/c) Reaction Resonance
GAMS 32, 38, 100 7= p — mnn m1(1400)
KEK 6.3 TP — T np ?
E852 18 mp—=mn()p m(1400/1600)
Crystal Barrel Annihiation pn — 7% w1(1400)
VES 37 mp—7 n(")p m1(1600)?
COMPASS 190 7 p—7m n()p ?
CLAS 55 o — m—nATT (not published)

@ A strong P-wave was found in all n’ 7 systems, less if any at all in n
@ Interpretation as resonances 71 (1400)/71(1600) is still unclear
@ Almost exclusively hadro-production
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Exchange | Exotic Final States
0°F | b,hK 27,07
0=+ | bo,ho, 2+-
0~ ‘ 7r11L 1~

\

T, T, 1 1

Complementary Production Mechanism

@ Photon coupling via vector meson dominance
@ Wide variety of /GJPC states accessible
@ Photon polarization provides additional constraints

— r/ﬁo and r/’?ro at Gl
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Photon Tagger Pair Spectrometer

12 GeV e-

North LINAC
Photon

Beam Dump

Diamond Radiator ~ Electron Collimator GlueX
East ARC Beam Dump Specfrometer

— Diamond: PARA
— Diamond: PERP
— Aluminum

9 GeV Polarized Photon Beam

Photon Flux (Arb. Units)

@ Coherent Bremsstrahlung on thin diamond

@ Energy tagged by scattered electrons

o o * PARA E @ Collimator to suppress incoherent part

5 o ¥ . = PERP E| ) ) . .

£ o o LA E @ Linear polarization in peak P, ~ 40%
o i, 3 . L o
N 1 3 @ Beam intensity: 1 —5- 107 /s in peak
3! ettt eg ’

75 ® a5 g 85 10108 i1 15

Photon Beam Energy (GeV)
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forward calorimeter
barrel time-of

GLUEX/\/\/\/\/

counter

Map light quark meson spectrum | ¢, oo
up to 3 GeV/c? with full acceptance

for all decay modes

photon beam

forward drift
chambers

diamond
wafer

central drift
chamber

4

electron superconductin
electron tagger magnet beam magnet g
beam tagger to detector distance
is not to scale 2 T

— J.R. Stevens, Recent Results from GlueX [Plenary 2]

r/ﬁo and n’ 7" at GlueX
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y+p—=nr®+p
Lrta =0
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@ Decay described by my,, and the
angles ¥ and ¢ of the n in the X rest
frame (here: GJ frame)
= spherical harmonics Y,\L/,(t}, ®)

(=0 cos(me) P;™(cos6)

Zlab

Ylab

1017
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S’

_Preliminary

Discussion (not acceptance corrected!)

@ ,(980) : flat intensity at 1 GeV/c?
@ a,(1320) : interference near 1.3 GeV/c?
@ Contribution from forward n: cosd = 1

r/ﬁo and r/’?ro at Glu
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Pa By pPn

L. VanHove: longitudinal phase-space
distribution to qualify multiperipheral reactions

[Nucl. Phys B9 (1969) 331], [Phys. Lett. B28, 6 (1969) 429]

3
pi=di+pLi , Y q=0
p

g1 =rsinw

Qo = rsin(w — 2%)

gs = rsin(w — 4’"‘)

r/ﬁo and r/’?ro at Glu
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L. VanHove: longitudinal phase-space
distribution to qualify multiperipheral reactions

[Nucl. Phys B9 (1969) 331], [Phys. Lett. B28, 6 (1969) 429]

3
pi=qi+pLi , » q=0
i=1

g1 =rsinw
i 27
G2 = rsin(w — )
i 4
g3 = rsin(w — %)
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L. VanHove: longitudinal phase-space r
distribution to qualify multiperipheral reactions e
[Nucl. Phys B9 (1969) 331], [Phys. Lett. B28, 6 (1969) 429] f
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@ Large data set and versatile detector permitts analysis of all modes
@ Four-photon final state has better reconstruction efficiency
@ Charge exchange reaction limits possible production mechanisms

13117
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Preliminary
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Discussion (not acceptance corrected!)

@ Contribution from forward-going n’: cosd¥ = 1

@ Larger asymmetry in resonance region for n/7°
compared to 57

nm> and r/’?ro at Glu
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@ ~75% of GlueX-I data recorded, ~25% analyzed
@ Competitive statistics in multiple decay modes
@ Ongoing studies on production mechanism and systematics

Qutlook

@ Acceptance-corrected amplitude analysis with polarized beam

@ Collaboration with JPAC (Joint Physics Analysis Center) on amplitudes and models

@ Reach definitive conclusion on resonance content
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