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Lattice QCD
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J.J. Dudek, R.G. Edwards, P. Guo, and C.E. Thomas, Phys. Rev. D88 094505 (2013)
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Exotic Meson Production

@ GlueX aim: light meson spectrum. Validation for a QCD model with
gluonic degrees of freedom.

@ Preliminary evidence exists for the 1~ exotic meson. (VES, E852,
COMPASS) Many of these suffer low statistics.

Name | (1)°J7° Allowed Decay Modes

9 -1+ pEnT  /r% An®, binT , pPw, aln, blw
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mo | (017 ., An, By, ww, p°0°, ptpT , aiaT , a3n®, b9p°

b3 (H*t2t wr® %, afaT , ptpT by, fip°, afnT

b (1) 2+ | wat, ptn, afx®, Adxt, by, Kot o0, fipt , afa®, AT
ha (0)=2t~ P°7° , wn, binT , b0, fw

b3 (n*tot- fip® . B, hm®
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C. A. Meyer, "The Production and Decay of Normal and Exotic-Hybrid Mesons in
GlueX", GlueX DocDB:4788
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@ Physics Analysis

A. M. Foda Photoproduction of the by (1235) Meson University of Regina 8/23



Motivation & History for the b; meson

Exotics m1(1600)?, 71(2015)?, ho, bo could potentially decay to by which
decays dominantly through b; — wm. Precise measurement of the m;
requires understanding the decay of the b; meson.

“Reported by E852, VES, COMPASS and CBAR
bReported by E852

Ma. (GeV/c®)

> (left) M. Atkinson et al. [Omega Photon],”A Spin Parity Analysis of the wn® Enhancement Photoproduced in the
Energy Range 20-{GeV} to 70-{GeV}," Nucl. Phys. B 243, 1-28 (1984). > (right) J. E. Brau et al. [SLAC Hybrid

Facility Photon],"Production and Decay Properties of the wm® State at 1250-{MeV}/c? Produced by 20-{GeV}
Polarized Photons on Hydrogen,” Phys. Rev. D 37, 2379 (1988)
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Event Selection

vp = pwr® = prtar w070
. TFJ*‘ =T All Particles Detected
gl T 5N o 70 formed in the range
Vel e T [0.105,0.165] GeV.
—proton T . 47% of GlueX-| Data

Selection Cuts
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> PID Cuts (dE/dx & Time of

flight).

Counts /0.9 Mev/c?

> Invariant mass of 70 & w.

> Missing mass cut.

> Kinematic fit.

> Beam Energy cut.
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w side-band subtraction
w— a7 (I =89.2%)

lo 20 30%@%30 2(7 lo

Counts

srapATATASATAT A ATA N

1 1.1
M@t Tt T°) GeV/c?

4

11/23

A. M. Foda Photoproduction of the by (1235) Meson University of Regina



w7 Invariant Mass
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© Cross Section
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Cross Section Calculation

do
Opn = ——dt dM
/|t|:0.25/ dt deﬂ'

e BR =Ty xI3.
» M(w— 777~ 70%) = 89.2%.

\
/n“\
* Py F2
Vo 0
> (7% — 27) = 98.8%. ¥ 0w
wT o
e Mandelstam-t: | U N
2 \ AN T
(four momentum transferred) ‘ R
beam to recoil % \0\
= (pw - pb1)2 = (Precoil — ptarget)2 recoil T RN
I
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Monte-Carlo Simulation

Moment analysis model used by previous experiments 2.
A basis set of 25 orthogonal moments.

A set of 22 parameters obtained by fitting the data.
Generating resonances with JP = 1%, 0.

Sample used in this report: 120M events.

t-slope: —5 for 0.25 < |t| < 0.95 GeV/?/c?
—2 for 0.95 < [t| < 3.0 GeV?/c2.

MC subjected to same cuts as data.

v/ Thrown — Accepted
Thrown

dAcceptance =

?Omega Photon Collab. M. Atkinson et al., Nucl.Phys. B243, 1-28, (1984).
SLAC-H Collab. J. E. Brau et al., Phys. Rev. D V37, (1988).
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w® Differential Cross Section

5 Beam Energy Bins Slope change |t| ~ 1GeV?/c?
Epeam = 6.5 — 7.48 GeV

(ub)

do
dt

0.5 1 15 2 25 3

Error bars represent statistical error. t| (GeV?/c?)
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@ Amplitude Analysis
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Amplitude Analysis

5-dimensional phasespace: @, ¢, 4, ¢y, 0 Normal to

X, (9% = > DEOFDOA)C
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Close collaboration with JPAC (A. Szczepaniak and V. Mathieu)

to develop and validate polarized amplitudes
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APS Tue, Apr 20th, Y12: Photo-Production of Hadrons Il

Karthik Suresh, b;(1235) — 77 7070
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Summary & Future Work

wm® Cross Section

o Differential cross sections of the wn® photoproduction indicate two
production processes. (0.25 < —t < 3.0 GeV?/c?).

@ Slopes close to previous measurements and improve their statistics.

GlueX
Future Work Acknowledgements:
o Include 53% GlueX-1 & GlueX-Il data set to -

increase statistics.
@ Systematic studies are underway.

@ PWA of the wn® would allow extracting the
b1(1235) total and differential cross section.

gluex.org/thanks

A. M. Foda Photoproduction of the by (1235) Meson University of Regina 20/23



Backup
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Accidental Subtraction
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All distributions shown are 'accidental-subtracted’.
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w® Differential Cross Section
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