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APhysics motivation

APhotoproduction and GlueX overview

AGlueX light spectroscopy program
0 Focus: studying production mechanisms
o Final states of interest

AAdditional physics

o Ul threshold production

0 Baryon sector
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observed mesons and baryons
0¢C KS2NAT SR aAyoS

A SCHEMATIC MODEL OF BARYONS AND MESONS *

M. GELL- MANN Tetraquark Pentaquark

California Institute of Technology, Pasadena, California
... Baryons can now be - @
constructed from quarks by using the combinations @ q —
(qaq), (@qqqqd), etc.. while mesons are made out @ q
of (qd), (qqqq), etc. ... @ -
Phys. Lett. 8 (1964) 214 q @ @
AGrowing body of evidence for

tetraquark, pentaguark candidatesiyorid Meson Glueball

in recent years
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AStates are classified by quantum numbers
AUsing only)) constituents:
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AR cannot form states:
00 T ht .p K Bea—

o Detection of suchy implies nonnA structure!
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A Exotic states expected
A 1deally, would like to establish spectrum of states
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Candidates For Light Exotic State:

APotential search channels?
0 A state decaying tb — in a Pwave would be exotic
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~ COMPASS Collaboration, PLB 740 (2015) 303
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m(n' 7)) [GeV/c?]
Name JP¢ Total Width MeV Allowed Decay Modes
PSS IKP
T - 81 — 168 117

1= bim, wp, wf1, T, 7', nay, Tn(1295)
m 17t 59-158 107  may, waz, nf1, nfe, 7w(1300), ny', KK{', KKE
) 1=t 95-216 172 KKP, KK{*, KK*, m
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es To Study Light Mesons

AQ 'Q (BESIII, Belle)
AHadroproduction (COMPASS)

APhotoproduction (GlueX, LEPS)
o Little data abovédD o¢' A6

0 To do:
A Understand production mechanisms for weditablished states
ato0O (® GeV

A Study potential final states of interest

o Future: amplitude analysis of individual/coupled
channels
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" Features of Photoproduction

ADescribed by-thannel
production at GlueX energies r

0 Meson, pomeron exchange ( w' A)
APolarization: unique observable!

o Provides additional information on Exchanged
SEOKIy3S8a o00KAaA “frh DR
t Useful probe in search for
exotic states! \ \

I
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¥ Gluex Detector |

ALarge acceptance spectrometer for
charged and neutral states

calorimeter -flight

forward calorimeter

start

APhoton beam E:

- target - —T =
0 8-9 GeV polarized
0 Polarization) T v el
0 3 GeV masses reachable photon beam

diamond
wafer

forward drift
chambers

central drift
chamber

electron

tagger magnet baam superconducting

More than 200billion events:  <xer 0 derecioraitance magnet
A 2016 ~1O hd) is not to scale

A 2017: ~45 nw

A 2018: ~100 fw Located at Jefferson Lab,
A Total hadronic cross section ~120 ‘ b Newport News, VA, USA
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* Production Asymmetry: if
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What is exchanged in photoproduction to produce &
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Exchange JPC
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Polarization allows us to distinguish positive and
negati ve nNnaturalilty
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¥ Experir mentaﬂvreasur
Asymmetryt

Distribution of* events haskedependence:
(% ., p UVtAT(C% % ))
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Asymmetries

AProduction mostly/all from natural
exchange (e.d. or] )
0 No strongodependence

AFirst measurement for meson

AFirst publication with data after
Jefferson Lab 12 GeV upgrade!
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and— Photoproduction

¢ GlueX 8.4<E <9.0 GeV
¢ SLAC E,=10 GeV
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"~ Asymmetry of Production

------- B.G Yu (Korea Aerospace U.), FARR62 (16 GeV)
J.Nys(JPAC), PLEY, 77 (8.5 GeV)

Charge exchange reaction:
A production changes with
A restricts allowed isospin of exchanges

(my thesis analysis)
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