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*... hadron spectroscopy

Illuminates the QCD interaction
that binds quarks.”
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Strange K* resonances: PDG

The fiercely debated
JRP talk
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K*(4)(2045)

10 total states

We will stop here

Why can’t we go further?
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What can we help with?

JRP talk

Heavier K* are poorly known .
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What can we help with?

Ky

Extremely broad — extremely short-lived

Second lightest resonance Correlated with chiral symmetry-breaking phenomena

Not well-understood — new observables ??
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- - https://wiki.jlab.org/klproject/images/c/cd/EPassemar_Seminar KL .pdf
Other applications?

Not even the narrow K*(892) is so well known
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Flavor determinations and BSM searches often rely on hadronic determinations as input
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How do we measure these decaying states?
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Is there a basic "go to” experiment?

Our states are not lines in the spectrum, they decay

How do we model our states adquiring some “width”?
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Challenge |

The BW has worked wonders in many cases
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Definitely not a BW

tg(S) ~7?
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Challenge I
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CT .+ — - One beam?? (maybe)
. Not two beams
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V’LLS

For meson-meson data must be always modeled

“Data” I1s not data

Some systematic uncertainties unknown



Challenge Il
Vesons decay
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Not all theoretically reachable / values
are measurable in practice
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Not all theoretically reachable / values
are measurable in practice
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Challenge li

We exchange more than pions




Challenge li

We exchange more than pions




Challenge li

The pion propagator dominates at low /

We exchange more than pions
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Attract theoretical talent/experts on reaction theory/exchanges

Determine other possible exchange(s) with robustness

Can polarized targets help separate the exchange contributions?

https:/larxiv.org/pdf/hep-ph/9606362 pdf

Increase the energy of the Kaon beam

Future upgrade??




Future??

Much smaller tmin achievable

Increase the energy of the Kaon beam
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Conclusions

6 out of 10 K™ resonances below or around 2 GeV are poorly known

Related to ChPT, CP-violating decays, B decays, CKM and BSM searches

The setup and current models should work very well at low 771

Three possible solutions for tackling the exchanges at high 171_ .

1. Elaborate theoretical input
2. Could polarized targets help factorize the exchanges?

3. Future JLab upgrade



Thank you!!
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Not all theoretically reachable / values
are measurable in practice
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Isospin separation oK
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We can measure different isospin combinations
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Challenge li

The pion propagator dominates at low /

We exchange more than pions
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Future??

Much smaller /, . achievable
Increase the energy of the Kaon beam
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Future??

{,..,, much larger than before

New measurements??
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Definitely not a BW
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“We are beginning to think that « should
Definitely not a BW be classified along with flying saucers, the
Loch Ness Monster, and the Abominable Showman”
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Problem shared with ALL Lattice QCD calculations

Innocent-looking data, around 20 compatible line
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The pole positions are not compatible
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s—plane

Light Scalars

0.65 0.7 0.9 0.95

We use the result of these integral equations to extract our poles

The K has just been recently accepted
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Dispersive scattering lengths
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