K-Long @ Jefferson Lab: TAREEFOID Highlights
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o ' project has firmly to setup secondary K, beam line @ Jefferéon Lab ,
with flux of three order of magnitude higher than SL.AE had,

for scattering experiments on both proton & neutron (first time !) targets. ek
@enerey % 1iT TNS

o CEBAF will remain prime facility for fixed target electron scattering @ luminosity frontier.
First hadronic facility @Jefferéon Lab .

e \We will determine differential cross sections & self-polarization of hyperons
with GlueX detector to enable precise PWA in order to determine all resonances
up to 2500 MeV in spectra of A*, 2*, =%, &

e \We intend to do strange meson spectroscopy by studies of 7K interaction
to locate pole positions in | = 1/2 & 3/2 channels.

- - - - mgw, . ".,",7“ ~ -
.' has link to ion-ion high energy facilities as | &L’ & will allow
understand formation of our world in several microseconds after Big Bang.
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Proposal for JLab PAC48

Strange Hadron Spectroscopy with Secondary X7, Beam in Hall D

Experimental Support:

Shankar Adhikar **, Moskov Amaryan (Contact Person, Spokesperson)'®, Arshak Asaturyan',
Alexander Austregesilo*®, Marouen Baalouch®, Mikhail Bashkanov (Spokesperson)®,
Vitaly Baturin'?, Vladimir Berdnikov''*, Olga Cortes Becerra'?, Timothy Black®,
Wemer Boeglin'?, William Briscoe!?, William Brooks®*, Volker Burkert!?, Eugene Chudakov'?,
Geraint Clash®, Philip Cole®?, Volker Crede'!, Donal Day®, Pavel Degtyarenko'?,
Alexandre Deur'?, Sean Dobbs (Spokesperson)'*, Gail Dodge ', Anatoly Dolgolenko®,
Simon Eidelman®"!, Hovanes Egiyan (JLab Contact Person)*?, Denis Epifanov®-!!,

Paul Eugenio'*, Stuart Fegan®, Alessandra Filippi®®, Sergey Furletov', Liping Gan™,
Franco Garibaldi®', Ashot Gasparian®®, Gagik Gavalian'?, Derek Glazier'®, Colin Gleason®?,
Vladimir Goryachev?®, Lei Guo'!, David Hamilton'!, Avetik Hayrapetyan'?, Garth Huber®,
Andrew Hurley®®, Charles Hyde ', Isabella Illari'?, David Ireland'®, Igal Jaegle *?,
Kyungseon Joo™, Vanik Kakoyan', Grzegorz Kalicy'!, Mahmoud Kamel'®, Christopher Keith'?,
Chan Wook Kim'?, Eberhard Klemp®, Geoffrey Krafft'?, Sebastian Kuhn'?, Sergey Kuleshov?,
Alexander Laptev®, Ilya Larin®**®, David Lawrence™, Daniel Lersch'?, Wenliang Li*,
Kevin Luckas?®, Valery Lyubovirskijw'“‘m'm, David Mack*?, Michael McCaughan®,
Mark Manley®, Hrachya Marukyan', Vladimir Matveev?®, Mihai Mocanu®, Viktor Mokeev'?,
Curtis Meyer”, Bryan McKinnon'®, Frank Nerling'*'®, Matthew Nicol™, Gabriel Niculescu®’,
Alexander Ostrovidov'?, Zisis Papandrcoum. KiJun Park', Eugene Pasyuk*?, Peter Pauli'®,
Lubomir Pentchev'?, William Phelps'®, John Price”, Jorg Reinhold'?,

James Ritman (Spokesperson)®*#%, Dimitri Romanov?®, Carlos Salgado'?, Todd Satogata®,
Susan Schadmand®, Amy Schertz™®, Axel Schmidt'?, Daniel Sober'!, Alexander Somov ",
Sergei Somov®, Justin Stevens (Spokesperson)™, Igor Strakovsky (Spokesperson)*?,
Victor Tarasov?®, Simon Taylor*?, Annika Thiel®, Guido Maria Urciuoli®!,

Holly Szumila-Vance'?, Daniel Watts®, Lawrence Weinstein'®, Timothy Whitlatch®?,
Nilanga Wickramaarachchi*?, Bogdan Wojtsekhowski*®, Nicholas Zachariou®,
Jonathan Zarling®, Jixie Zhang®!

Theoretical Support:

Alexey Anisovich™!!, Alexei Bazavov*®, Rene Bellwied®!, Veronique Bemard'2,
Gilberto Colangelo®, Ale$ Cieply'®, Michael Déring'?, Ali Eskanderian'?, Jose Goity®*#,
Helmut Haberzettl'?, Mirza HadZimehmedovié™, Robert Jaffe®®, Boris Kopeliovich®,
Heinrich Leutwyler®, Maxim Mai'?, Terry Man®, Maxim Matveev?!, Ulf-G. MeiBner**?,
Colin Morningstar?, Bachir Moussallam*2, Kanzo Nakayama®, Wolfgang Ochs®7,
Youngseok Oh*!, Rifat Omerovic™, Hedim Osmanovié™, Eulogio Oset®, Antimo Palano®,
Jose Peldez®!, Alessandro Pilloni®®7, Maxim Polyakov 'S, David Richards*?, Arkaitz Rodas %,
Dan-Olof Riska'2, Jacobo Ruiz de Elvira®, Hui-Young Ryu'®, Elena Santopinto®?,
Andrey Sarantsev®!*, Jugoslay Stahov™, Alfred Svarc'”, Adam Szczepaniak?>*,

Ronald Workman'?, Bing-Song Zou'

arXiv:2008.08215v2 |nucl-ex| 14 Sep 2020

https://wiki.jlab.org/klproject/index.php/Main_Page
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Kaon Beamline @ Hall D

SLAC @ 16 GeV ¥ @12Gev
2 T £ e Electrons (3.1 x 10* e/sec) are hitting Cu-radiator @ CPS located in Tagger alcove.
AN tf neutrons 18,4, e Photons (4.7 x 10*? y/sec @ E > 1.5 GeV) are hitting Be-target located in Collimator alcove.
% - 4 12 \\ o K;s (1 x 10* K, /sec) are hitting LH./LD, target within GlueX setting.
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IS et al. [arXiv:2002.04442 [physics.ins-det]

, - & - c—
D. Day et al. Nucl Instrum Meth A 957, 163429 (2020) Readiness Review is schedule for 1/2 2023.
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Summary of Spectroscopy

Z1320) 28 e We showed that 'sensitivity with 100 days
of running will allow to discovery many
hyperons with good precision.

e Why should it be done with KL beam ?

0.02

This is only realizable way  ~. . .
S Y
100 days L ’
g B to observe s-channel e
1800 1800 .
W [MeV] resonances having b

=* sensitivity

all momenta of KL @ once
(“tagged” kaons) .

|« Why should it be done @ JefferSon Lab ?
o Because nowhere else in existing facilities
this can be done.

=*(2030) e

| | : i50 200
A length of experiment [days)  ® W/hy should we care that there are dozens
ER. G. Edwards et al, Phys Rev D 87, 054506 (2013) of missing states ?

...The new capabilities of the 12-GeV era facilitate a detailed study of baryons
. containing two and three strange quarks. Knowledge of the spectrum of these

states will further enhance our understanding of the manifestation of QCD in
| the three-quark arena. 12015 LRP for Nuclear Science

The 2015
LONG RANGE PLAN
for NUCLEAR SCIENCE

© @
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Proposed Measurements for K Scattering
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Summary of Ky Spectroscopy

of = E?c(sifvaf;icr param. — . . . . . —_— ° have very significant impact on our knowledge
S N, K*(700) 1 " on K scattering amplitudes.
-50§ € Zhouetal =
A Bonvicini et al. |
o E g%l‘ff’“?'(‘; | | eIt will certainly improve still conflictive determination of
_ S PolicRodes CFD ! heavy K*’s parameters.
> _150 @® KLF expected errors |
L
s | e |t will help to settle tension between phenomenological
o - — . . .
[\T 200_ | determination of scattering lengths from data vs
250} T 1 ChPT & LQCD.
-300f /’il * 1 e For K*(700), it will reduce:
350' / | e uncertainties in mass by factor of two &
| / | e uncertainties in width by factor of five. .
400 1 M 1 M 1 " 1 " 1 "
650 700 750 800 850 900 ) ) ) )
/ M (MeV) e |t will help to clarify debated of its existence, &,

therefore, long standing problem of existence of

: - scalar meson nonet.
DJO e Roy-Steiner dispersion approach : f”
Odays M= i[/2 = (648 £ 4) (280 £ 8) MeV | &

J.R. Pelaez et al Phys Rev D 93, 07;10212} ‘(2016)
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