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CEBAF at Jetterson Lab
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GlueX experiment in Hall D

Nucl. Instrum. & Meth. A987, 164807 (2021)
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+ Acceptance: Gl =0y
« Charged particles: o0,/p ~ 1% — 3% (8% — 9 % very-forward high-momentum tracks)

+ Photons: E = E®?2 e
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AA - system

[L.ambda - antu-Lambda

)

W
o
f

do/dIM(AA) (nb GeV~
— N
o o

o
CTT

|

3

IM,: (GeV)

S
»
!

<
W

do/dt (nb GeV™)
()
o

g
[

:Preliminary

- TR T T T
2 2.5 3 3.5 4

Regge, 9 GeV |
— V+A (I)
-—-V+A ()

2, 2
-t (GeV'/c))
*Gutsche, Thomas, et al. Physical Review D 96(5) (2017) 054024.

2.5

p/_\ - system

)

30 _ ........................ ........................

20 _ ........................ ........................

do/dIM(pA) (nb GeV-
+

) S

| T T T T T
2 25 3 35 4
IM,; (GeV)

GlueX Data: AA

%)
—
N
|!|

dol/dt(AN) (nb GeV~
(o)}
| I I
t
{

- tAI_\ (GeVz)

\/
%

D

Hao Li (APS DNP 2021)

measure beam
asymmetry 2

Investigate
threshold

enhancement

Study A

polarization



A( 140 5) line Shape me asurement N. Wickramaarachchi
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Many theory models find two-pole
structure:
not just one state

Recent PDG addition: ** A(1380)



(a.u.)

M.

(a.u.)

aM..

A( 1 40 5) llﬂ€ Shape me asurement N. Wickramaarachchi

(HYP2022)

—~

gyt S ElRwleigedo T
i ernnens eeen] S 0GeVZi<-(tt )<0.35 GeV — : : : :  0.35 GeV’<-(t-t  )<0.6GeV?

-— -------- ------- R R R m in) -----

e R Prélimingry- -

[
1

i

1.65 1.7

165 1.7 13 135 14 145 15 155 1.6
Mo, (GeV) Mo, (GeV)

- KN + |
T S S R S 0.6.GeV:<-(t-t ) <15 GeV?
N T - . min

- : : <

*

- -EEETETEE EEEEEEEE SEEEEETTEEEPPPPPY REEREEEE EERPEPE §

A(1405) t-dependent line shape?

*

i +*+l _____ ’X +  Could support two-pole structure




(a.u.)

Cross section do/dM

(a.u.)

Cross section do/dM

A( 140 5 ) line Shapﬁ measurement N. Wickramaarachchi

Hyperon Spectrum for yp to K+ 2%r0

—— Total Fit

------ A(1405) states
~ Coherent sum
A(1520)

------ Background

b 2% GlueX

0.00 < t' < 0.35 GeV2

Gu

Preliminary

i L L l L Il Il 1 1 1 |
1.35 140 145 150 155 160 1.65 1.70
Invariant Mass 2°n° (GeV) R. A Sch. / CMU

Hyperon Spectrum for yp to K+ 2%r°

—— Total Fit
------ A(1405) states
- Coherent sum
A(1520)
------ Background
t 297 GlueX ]
\ 0.60 < -t' < 1.50 Ge\2

Gu

Preliminary
.

S X F TR T TP
- Rt L LT

1.45 1.50 1.55 1.60 165 1.70
Invariant Mass 2°n° (GeV) R. A. Sch. / CMU

(HYP2022)

Hyperon Spectrum for yp to K+ 5970

—— Total Fit
------ A(1405) states |
Coherent sum
------ A(1520)

------ Background

¢ 2% GlueX

0.35 < -t' < 0.60 GeV2

Gui’

Preliminary
.

(a.u.)

Cross section do/dM

e e S REEEzasmssscmm e e eeeesd R s f R ERRRN -

1.35 140 145 150 155 160 1.65 1.70
Invariant Mass 2°n° (GeV) R. A Sch. / CMU

+ Fit of two coherent Flatté
amplitudes, incoherent A(1520)
and backgrounds

*  Preliminary fit results support
two-pole structure



A(1520) SDMEs
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framework (priv.
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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 = B L)
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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

PH (HYP2022)

« Fit t-distribution and integrate to get “total cross-section”
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A(1520) cross-sections PH (HYP202)

*  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 PH (HYP202)

*  Good agreement with previous data by SLAC
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* More data on tape, including some with lower photon beam energy
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Cascades at GlueX V. Crede (Wed 10:10)
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Only six well known states (>3**)

Not many photoproduction
experiments have been
performed so far (§ = — 2)

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

Difficult analyses due to many
final state particles

K+

é




Summary
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#  GlueX has an exciting Target
hyperon program and o—
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
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