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GlueX experiment in Hall D

Nucl. Instrum. & Meth. A987, 164807 (2021)
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[L.ambda - antu-Lambda

BESIII saw interesting threshold enhancement

yp = pPAA (= plpr~}{pr™})
Study production mechanisms

Cross-section measurements
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[L.ambda - anu-Lambda
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[L.ambda - antu-Lambda

Hao Li (MENU 2019)
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AA - system

[L.ambda - antu-Lambda
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A(1405) line shape measurement

. Wickramaarachchi (Fri-II)

1
Excited A with JX = 5

4 s A(1405) > Zx
%/ /ﬂo\{i:y :

K Previous measurements (e.g. COSY-
| Jilich or CLAS) show very clear non-

A(1405 y e :
p / ( )\ 0 { Breit-Wigner line shape
> T

AL + Interpretation under active investigation
P

A(1405) —» X%° (I = 0) is free
from 2(1385) background

’
’
<

Many theory models find two-pole
structure:
not just one state

Recent PDG addition: ** A(1380)
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A(1405) line shape measurement
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A(1405) t-dependent line shape?

Could support two-pole structure
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Cross section do/dM
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Cross section do/dM

A(1405) line shape measurement
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+ Fit of two coherent Flatté
amplitudes, incoherent A(1520)
and backgrounds

*  Preliminary fit results support
two-pole structure



A(1520) SDMEs

PP (Phys. Rev. C 105, 035201)
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R/
0’0

So far, sparse
data at high

energies

red and blue
show model
predictions in
Reggeized
framework (priv.
comm. based on

[1])

these
measurements
constrain models
in the future

A(1520) SDMEs
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(Phys. Rev. C 105, 035201)

A(1520) SDME Interpretation

* to help with interpretation form combinations
of SDMEs which correspond to
purely natural (N) and

purely unnatural (U) Y -

exchange amplitudes X is exchange particle with

spin-parity quantum number J*

X and naturality n = P(— 1)’
Natural: e.g. K*(892), K§(1430)
p A(1520)
Unnatural: e.g. K(492), K;(1270)
2 2 - :
Pl + p1i= ~ ¢ Nol? + | N1|?) Re(pa; + p31)= ~ NV-1Ng — N2N7)
2 2 % >k
PiL— Dl N( Uol® + |UL]?) Re(p3; — p31)= N(U—lUO — UaU7y)

2 2 k *k
P33 + Pi3= N( N_1]? +|N2[?)  Re(p3_1 +p5_1)= N(N—lNl + NoNj)

2 2 *k *k
Dey O N( U_il>+ |057) Relpy =95 )= N(U—1U1 + U2 Uy)

N2 BN e e sl e )

12

work by V. Mathieu (JPAC)



A(1520) SDME Interpretation

(Phys. Rev. C 105, 035201)

red and blue show combinations of previous model [1]
natural amplitudes dominate

More work needed to model the reaction accurately
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A(1520) cross-sections

- To get tull picture of production we need couplings: measure cross-sections

« Fit t-distribution and integrate to get “total cross-section”
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A(1520) cross-sections .

*  Good agreement with previous data by SLAC

* More data on tape, including some with lower photon beam energy
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A(1520) cross-sections .

*  Good agreement with previous data by SLAC

X/

* More data on tape, including some with lower photon beam energy
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K*%beam asymmetry

Phys. Rev. C 101, 065206
oo Kyl S KENy . Kkn oy

Meson Production Plane
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K*%beam asymmetry

oo Kyl S KENy . Kkn oy
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Phys. Rev. C 101, 065206
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K*%beam asymmetry

oo Kyl S KENy . Kkn oy

Phys. Rev. C 101, 065206

Meson Production Plane

Plane Parallel to Lab Floor
(same as PARA polarization plane)
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Natural exchange very
dominant

# Sizeable u-channel production



Overall
Status

— Status as seen in —
=r AK YK

=(1530)m

/2%
3/2+

3/2-

kKK Xk
Xk Kk
*
Xk k
* 3k k
Xk 3k k
kKK

kK
XXk

Xk k%
*
XKk
* 3k Xk Kk
%k 3k %k
Xk

Cascades at GlueX

Only six well known states (>3**)

Would expect as many Es as N*s
and As

Not many photoproduction
experiments have been

performed so far (S = — 2)

GlueX with its good charged and
neutral final state particle
coverage could help here

Difficult analyses due to many
final state particles



= (1820)

Y K* i 1.820 7.7 GeV

C. Akondi (Thu III-b)
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*** resonance seen in KA decays E ........................... ........................... ........................... ........................... ..................

First measurement of 3(1820) n cFE . ......................... .......................... .......................... ..................

photoproduction
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Only dominating feature in the
K~ A invariant mass
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Further Cascades
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*  We see many
different cascades in
various final states
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Counts

J. Hernandez (SESAPS 2021)
C. Akondi
B. Sumner (APS DNP 2021)
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+ Measure differential
cross-section do/dt
and total cross-
section
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Mesons

D. Aston et al.: Phys. Lett. 104B, 231 (1981)

40}
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@ BaBar: Phys. Rev. D 77, 092002 (2008)
S |
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We see many K*s, analyses are ongoing % )
Search for strangeonia (s5) 1 \
T T Y2175)? )
Y(2175) k } M
With GlueX-II this will expand . T T -
1.5 2 2.5 3
# Search for strangeonium hybrids E;n(GeV)
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Summary

Forward Calorimeter
Time of Flight

Barrel Calorimeter

Start Counter

#  GlueX has an exciting Target
strangeness program and R
makes very good progress Tsagig x%ﬁ Forward Drift

Chamber

Central Drift

Beam
Chamber

\

in many different analyses Electron

Radiator Solenoid

*  GlueX-II (including the DIRC)
will improve our data for final states containing strangeness and will
enable us to perform photoproduction measurements with
unprecedented statistics

“  We are open for ideas and suggestions for interesting measurements

GlueX acknowledges the support of several funding agencies

and computing facilities: gluex.org/thanks
21



http://gluex.org/thanks.html

Backup



GlueX experiment in Hall D

Forward Calorimeter
Time of Flight

Barrel Calorimeter

Start Counter

Target

Photon Beam

Taggin
Mgggne% Forward Drift
> Chamber
Electron
Beam Central Drift
Chamber

Radiator Solenoid

Acceptance: Gl =0y
Charged particles: o,/p = 1% —3 % (8% — 9 % very-forward high-momentum tracks)
Photons: op/E=06 %/\/E’ D 2%
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GlueX experiment in Hall D
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[L.ambda - anu-Lambda

Hao Li (MENU 2019)
. vanHovePIot
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longitudinal momenta of AAp in CM
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A(1405) line shape measurement

. Wickramaarachchi (Fri-II)

M7’7 VS. MAfY for MA777 < 1.47 GeV

S R i 45
G ;
o5 : G ¥ .
N : . n;X s« Very clear 2%z signal
0.2 - 20% of Glueg/(-l 30
: l'---i--"i 25 O
ol o N " + Invariant mass shows A(1405) and
FM (7%, PDG) ¢ R =
; ;s A(1520)
N , —{10
0.05 [— ; s
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=IO VN NN N AU A
3 0 GeV?<-(tt_)<15 GgV?
; ol 5
= A(1520) has right mass =
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«  A(1405) clearly non-BW




A(1520) Spin-Density Matrix Elements

parameterise angular distribution of A(1520) decay
3 variables: two angles of K~ and photon polarisation

9 fit parameters: three
unpolarised, six polarised

CM frame A(1520) rest frame

gives access to production
mechanism

For3/2- - 1/2T 40 :

:3 (% - p(1)1> Sin2(9) + P(1)1 (1 +3 cosz(Q)) —2V3 (Re(Pgl) cos(¢) sin(26) + Re(pg_l) cos(2¢) Sin2(0))]

3035 5in%(0) + 13 (1 + 3cos®(8)) — 2v/3 (Re(p};) cos() sin(20) + Re(p} ;) cos(2) sin’(0)) ]

213 (Im(3,)sin() sin(26) + Im(p3._,) sin(2¢p) sin(6))

W = Wy — P~ cos(2®)W; — P, sin(29)W,
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