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GlueX in Hall D

Nucl. Instrum. & Meth. A987, 164807 (2021)
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* tag electrons to
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determine photon Beam
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Radiator Solenoid

+ Acceptance: Gl =0y
« Charged particles: o0,/p ~ 1% — 3% (8% — 9 % very-forward high-momentum tracks)

+ Photons: E = E®?2 e
et 2 ? %/\/_ s 3% | Since 2019: DIRC |
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BESIII saw interesting threshold enhancement
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Grug~ A(1405) line shape measurement  ~ et
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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
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A(1405) —» X%° (I = 0) is free
from 2(1385) background
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Many theory models find two-pole
structure:
not just one state

Recent PDG addition: ** A(1380)



G- A(1405) line shape measurement — fiypsom e s
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A(1520) SDMEs

PP (Phys. Rev. C 105, 035201)
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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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G- A(1520) cross-sections e

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

L)

« 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

X/

* More data on tape, including some with lower photon beam energy
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GruX~ Cascades at GlueX

* Only six well known states (>3***)

+  Would expect as many =s as N*s
and As

*  Not many photoproduction
experiments have been

Overall — Status as seen in —
Particle JP  Status =r  AK YK =(1530)7 performed sofar (S — 7
1318) 1/2F  *%
1530 3 2+ % %k %k 3k k & 2 2
1620§ / £ *  GlueX with its good charged and
1690) ok e neutral final state particle
1950) SRR CIE * coverage could help here
2120) * * o
2950) - + Difficult analyses due to many
2370) koK ; .
2500) ) . final state particles
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GL% E - ( 1 8 20) C. Akondi (HYP2022)
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Further Cascades at GlueX

Counts

J. Hernandez (SESAPS 2021)
C. Akondi (HYP 2022)
B. Sumner (APS DNP 2021)
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¢ KLong facility in Hall D Ved 1235

Compact Pair Spectrometer GlueX

Photon Source M
North LINAC \\ : Xf / :
5 5 y beam

Area Magnet Flux
East ARC Monitor

New kaon beam facility proposed (and accepted by PAC) for Hall D

Study of hyperons and kaon spectroscopy z:; “l
Produce ~ 104KL /s (1000 times higher than E:/m :
previous experiments) . o o
Proton and neutron targets |
Use GlueX spectrometer to identify final state 10-1?’/
Might run 2026-2028 - EE 4&;,,?;,;118,“ [gglv,;jf
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CEBAF Large Acceptance
Spectrometer (1995-2012)
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JLab 12 GeV upgrade completed
i 2007 > CLAS]D

Beamline

Old and new data under analysis

Very broad science program

Many experiments and analyses

dedicated to strange baryons
boxes for info

Providing huge amounts of world data for (double) polarisation experiments
(A. D’Angelo, Mon 10:30; S. Fegan, Mon 16:35)

Very Strange Group, studies excited strange baryons with § = — 2, — 3
Search for strange Hexaquarks (G. Clash, Wed 16:40)

Study of hyperon-nucleon interactions
16
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CIQS" P()larlsatl()ﬂ ObSGYVables Phys.Lett.B 827 (2022) 136985

*  “Missing resonances” : There are far more predicted nucleon resonances
than have been measured

+ Measure (double) polarization observables to provide additional data

d_a - d_0|unpolarised []- — PZZCOS(2¢)
dQ2  dQ) v
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vy — KY (Y= N\ D) —PY (=T + PLPcos(2¢))
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*  Adding more and more L
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+ Used in fits to various ]

models (JuBo, BnGa, -
MAID, SAID) to extract
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More by S. Fegan, Mon 16:35 7



N. Zachariou (HYP2022)
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C|05°§ Hyper()ﬂ Scatteflﬂg Rowley et al., PRL 127, 272303 (2021)

* YN interactions are crucial ingredient in

solving the “hyperon puzzle” for
neutron stars

Target

K T p

—
*  EOS needs to be stiff but can get
softened by existence of hyperons in
neutron stars b ©
—Two parallel sessions (Tue) s00F
e 2505— @
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: S 150f- A ©
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| | | I N do Mx—x
10 1 ' . | T —A = ""_(27)[Acos(d)] P(x)=exp|—— 0
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E12-17-003 in Hall A Tha 134

i : Prog. Theor. Exp. Phys. 2022 013D01
There is limited Ap scattering data but no An data Phys Rev. C 105, L051001 (2022)

/
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= A previously reported potential Ann state might be the
only way to investigate An interaction experimentally

ANALYSIS RESULTS — Ann Spectrum | YP2022| ANALYSIS RESULTS — Possible YNN Resonances

2ot JLab Hall A B,(=°nn) = 76.9 MeV _ 0

~ 605 E12-17-003 B,.(Xpn) =80.4 MeV 405—|- Mean =0.18 £ 0.44 MeV 90 :Ag'::))-:z:gfm:\\ll

- - = + A = O
2 " f ’H(e,e'’K")YNN >3 0=1.26 £0.42 eV Il. Mean = 87.03 + 1.82 MeV

50 = 30 c=3.73 £1.2 MeV

:‘_" - 19 o5t 1. Mean = 73.76 +0.84 MeV
~ 40 NG T 6=2.28 +1.20 MeV
(72) - P 20E
€ 30 € 15;
- — F
o 20F S 10 ] |
© 1 O:_I Accidentals B e . b

— N R R el A ke ek

mhﬂw&%ﬁﬂ % <0 0 10 20 100 110 120 130 140 150

%00 50 B, (MeV) B, (MeV)
-BA (MeV) * Possible Ann resonance: * Possible bound 2°n state (1%t):
L L -B, =0.18 + 0.44 (stat) + 0.4 (sys) -Bso,, = -3.14 £ 0.84 (stat) + 0.4 (sys)
Although no definite identifications could be made, enhancements [/2 = 0.35 + 0.42 (stat) + 0.5 (sys) « 27 peak is about 13 MeV away
at both the Ann and ZNN thresholds are highly interesting » Significance: ~2.2. If real, cross section = e Cross sections (15t/2"d) = 20/45 nb/sr
10 nb/sr)
14 15

Statistics too low for definitive statements — new proposal conditionally approved

19
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ferson Lab Summary

JLab delivers exciting strangeness results

GlueX provides valuable photoproduction
data for many different reactions

#  DIRC upgrade will boost analysis power
for strange final states

KLong will be the next big neutral kaon beam facility

CLAS still adds to the world data on polarisation
observables for strange baryon production

* But also important data such as YN scattering

CLASI12 has an ambitious program with many
different analyses in the pipeline

Other experimental halls also perform impressive

experiments with strange baryons
20



