Baryons @ELSA meet LHCb via PWA W=

—

In future:
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Gas Electron Multiplier detectors Straw tube detectors Time of Flight detector

For now: use existing data < project (BnGa-PWA) started already
Combination of existing KN — scattering data with LHCb A, - y p K
A*-states
do contribute



KN — scattering data W=

Table 1. List of reactions used in the partial-wave analy-
sis. A denotes the A(1232)3/27, A* the A(1520)3/27, X* the

¥(1385)3/2+.
K p— Kp K p— K K p—a'A
K™ p—wA K™p—nA K™p— X% nx? Similar reactions (existing data)
Kp—oaty* K p—-KWo=2/0 Kp— K /0AH/0 were fitted by different groups
Kp—onat2*T K p—-aaA* Kp—K'p including the Bonn-Gatchina PWA
K p— K*n K p— %74 K p—n'n'y

do/dQ, mb/sr (K'p — Ron) Bonn-Gatchina PWA

Example for the fit quality

(and data consistency —
many different data sets)




KN — scattering data — A*- states — used for fit to LHCb-data 0=

RESUItS: Eirr?:ﬁiizic;als.,(2”cl)-|1y9p)e1r8’n1II8:oProperties of excided hyperons”, sooof _1F:?

Resonance Pole position 25001 o
(Re,2-Im) 2000~ | e

A(1405)1/2~ (1432410, 4247)
A(1670)1/2~ (1676+2, 33+4)
A(1800)1/2~ (18099, 205+16) m—)
A(1600)1/2+ (156248, 232+15) used i _
A(1810)1/2+ (177347, 38+14) L
A(1890)3/27 (187245, 101+10) 25001
A(2070)3/2+ (204420, 360-+45) 2o00f
A(1520)3/2~ (1517.5+0.4, 15.3+0.9 ) oo
A(1690)3/2™ (168343, 72+5)
A(1830)5/2~ (1819.543, 6245) 1000
A(2080)5/2" (2070415, 172+28) soo]-
A(1820)5/2* (181343, 7T8+£T) e T B B ——
A(2110)5/2* (2048410, 2554+20) TR K ke o ]
A(2100)7/2~ (2040+14, 2154-29) => good description of the LHCb-data reached



KN — scattering data —» A™- states — used for fit to LHCb-data

Partial wave analysis of the A, & yKp data with fixed K-matrix parameters
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» satisfactory description
» only minor deviations




KN — scattering data — A*- states — used for fit to LHCb-data W=

—

Combined fit of the data:
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KN — scattering data — A*-states -- Results from different PWA-groups
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KN — scattering data — A*-states -- Results from different PWA-groups

Fit with
ANL-Osaka-A states:
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KN — scattering data — A*-states -- Results from different PWA-groups
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KN — scattering data — A*- states in the LHCb - data W=

—

» LHCb-data nicely compatible with the Bonn-Gatchina solution but not with ANL-Osaka

> Interesting structure in the LHCb data: Destructive interference of A(1670)1/2- and A(1800)1/2-!
Successful data description not possible in the absence of A(1800)1/2-.

» A(2070)3/2+ needed to describe the data in the region of 2100 MeV.

Along those lines: Cross functional research team:
Johannes, Sebastian, Ulrike + Andrey, Deborah + .... + further support from theory

Christoph, Bastian...
+ flavor theory

< 3 quick examples



N*- states in the LHCb —data — pentaquark properties 0=

= Spectrum and properties of A*, 2* < not even all states of the first excitation band known
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For determination of pentaquark properties:

Contribution of strange

baryon resonances / < Strange baryon resonances S ELSA

= badly known and their properties needed!

.. interferences ... Polarisation experiments to avoid ambiguities !

& Common analysis of ELSA- and LHCb-data




—

Light baryons (ELSA) — LHCb - data 0=
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only examples shown

To understand the LHCb — data <& Better understanding of the strange- and non-strange baryons needed!

New particles (resonances) found

< new high precision
photoproduction data

< Bonn-Gatchina PWA

Further states?
Photoprod. off the neutron !

+ JUBo-solution as alternative
option

—



N*- states in the LHCb — data

- common analyses

flavor

Example: Rare baryon decay - search for new phenomena
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Light baryons -eg A*states- in the LHCb-data — new phenomena (@

color
meets
flavor

Along those lines:

Cross functional research team:

Johannes, Sebastian, Ulrike + Andrey, Deborah + ....

+ flavor theory + ...

+

. _@ELSA

——
I ,7 ..GH ]
Investi strong interaction
in the

+ further support from theory

Christoph, Bastian...
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Gas Electron Multiplier detectors

Straw tube detectors

Time of Flight detector

RA1, TAl < RA2
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