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Phys.Lett.B 588 (2004) 29

Does the %(1580)2 resonance exist?

(Crystal Ball Collaboration)

Precise new data for the reaction K~ p — @A are presented in the c.m. energy range 1565 to
1600 MeV. Our analysis of these data sheds new light on claims for the ¥(1580) % ~ resonance, which
(if it exists with the specified quantum numbers) must be an exotic baryon because of its very low
mass. Our results show no evidence for this state.

Measurement of| JINET s ERERTTEION BEN R 1S Ts [y = production in K- p
interactions for p(K-) between 514 and 750-MeV/c

S. Prakhov (UCLA), B.M.K. Nefkens (UCLA), V. Bekrenev (St. Petersburg, INP), W.J. Briscoe (George
Washington U.), N. Knecht (Regina U.) et al. (Dec, 2008)

Published in: Phys.Rev.C 80 (2009) 025204 « e-Print: 0812.1888 [hep-ex]

Measurement of K- p radiative capture to FEIINERETILERENRET T ERIT [ El
for p(K-) between 514 and 750 MeV/c
S. Prakhov (UCLA), P. Vancraeyveld (Gent U.), N. Phaisangittisakul (UCLA), B.M.K. Nefkens (UCLA), C.E.

Allgower (Argonne) et al. (Dec, 2009)
Published in: Phys.Rev.C 82 (2010) 015201 « e-Print: 0912.1653 [hep-ex]
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Measurement of (€8 LR ER Ty ls Einear threshold

Crystal Ball Collaboration « A. Starostin (UCLA) et al. (2001)
Published in: Phys.Rev.C 64 (2001) 055205

Search forl € SRR TIRTNTRET 15 Effrom threshold to pK- = 750-MeV/c

M. Borgh (UCLA), S. Prakhov (UCLA), B.M.K. Nefkens (UCLA), C.E. Allgower (Argonne), V. Bekrenev (St.
Petersburg, INP) et al. (Jul, 2003)

Published in: Phys.Rev.C 68 (2003) 015206

Reaction| & EEEb e TN TRET o Jo | from pK- = 514-MeV/c to 750-MeV/c

S. Prakhov (UCLA), B.M.K. Nefkens (UCLA), C.E. Allgower (Argonne), V. Bekrenev (St. Petersburg, INP), W.J.
Briscoe (George Washington U.) et al. (May, 2004)

Published in: Phys.Rev.C 69 (2004) 042202

CC e TS e[ EliNat p(K)- = 514-MeV/c to 750-MeV/c mev and

comparison with other pi0 pi0 production
Crystall Ball Collaboration « S. Prakhov (UCLA) et al. (Sep, 2004)
Published in: Phys.Rev.C 70 (2004) 034605
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H. Ohnishi, F. Sakuma, T. Takahashi, Particle and Nuclear Physics 113 (2020) 103773

1) 9 5= B J-P RCELI: 1% — 2
AL B 5% I , A SKAL BETHEZMIORE
Subsection  Experiment Beamline  Beam Status
particle
3.1.1 E19 High-resolution search for @ pentaquark in 77 p — KX reactions K1.8 b Completed
e 3.1.2 E42 Search for H-dibaryon with a large acceptance hyperon spectrometer  K1.8 K~ Forthcoming
3.1.3 E45 3-body hadronic reactions for new aspects of baryon spectroscopy K1.8 K~ Forthcoming
3.1.4 E72 Search for a narrow A* resonance using the p(K~, A)y reaction with ~ K1.8BR K~ Forthcoming
Japan Proton Accelerator Research Complex ,, o | )
3.1.5 E50 Charmed baryon spectroscopy via the (7, D*) reaction high-p Fig Planned
3.1.6 E16 Electron pair spectrometer at the J-PARC 50-GeV PS to explore the high-p p Ongoing
chiral symmetry in QCD
3.1.7 E26 Direct measurements of « mass modification in A(w~, n)w reaction K1.8 T~ Planned
Hadron and o — 7%y decays
. E29 Study of in medium mass modification for the ¢ meson using K1.8BR p Planned
Experlmental ¢meson bound state in nucleus
FaClllty 3.2.1 E57 Measurement of the strong interaction induced shift and width of K1.8BR K~ Forthcoming
the 1st state of kaonic deuterium at J-PARC
3.2.2 E62 Precision spectroscopy of kaonic helium 3 3d — 2p X-rays K1.8BR K~ Completed
3.2.3 E31 Spectroscopic study of hyperon resonances below KN threshold via K1.8BR K~ Completed
the (K, n) reaction on deuteron
3.24 E27 Search for a nuclear K bound state K~pp in the d(zx™, KT) reaction K1.8 7t Completed
E15 A search for deeply-bound kaonic nuclear states by in-flight K1.8BR K~ Completed
3He(K~, n) reaction
3.3.1 E10 Production of neutron-rich A-hypernuclei with the double K1.8 T~ Completed
charge-exchange reactions
3.3.2 E13 Gamma-ray spectroscopy of light hypernuclei K1.8 K~ Completed
3.3.3 E63 Proposal of the 2nd stage of E13 experiment K1.1 K~ Planned
334 E40 Measurement of the cross sections of Xp scatterings K1.8 n* Ongoing
3.35 E07 Systematic study of double strangeness system with an K1.8 K~ Completed
emulsion-counter hybrid method
3.3.6 E05 Spectroscopic study of Z-hypernucleus, EBe, via the 2C(K—,KT) K1.8 K~ Completed
reaction
E70 Proposal for the next EO5 run with the S-2S spectrometer K1.8 K~ Forthcoming
3.3.7 E03 Measurement of X-rays from Z-atom K1.8 K~ Forthcoming
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KLF Collaboration 2008.08215

and the self- polarlzatlon of strange hyperons with the GlueX detector. These data will allow for
precise PWA for the determination of all resonances up to 2500 MeV in the spectra of the A, ¥, =,
and €2 hyperons, the knowledge of which is very poor compared to the nucleon. The firm estab-
lishment of the lowest hyperon multiplets will allow for tests of models of hyperon structure, and
comparison to future Lattice QCD calculations. Together with the progress made in understanding
the spectrum of baryons containing charm and beauty quarks by experiments such as LHCb and
Belle II, these hyperon measurements will provide new insight into the implications of QCD over a
wide range of mass scales. In addition, this facility provides a unique environment to study strange
meson spectroscopy through the A7 interaction, to locate the pole positions in S-, ’-,D-,F- and
(G-waves, particularly for the low-lying S-wave strange scalar meson /K5 (700).

The K;, beam will be generated by directing a high energy, high intensity photon beam onto a Be-
target upstream of the GlueX detector. The flux of the A’ beam will be on a liquid
hydrogen/deuterium cryogenic target within the GlueX detector, which has a large acceptance with

HIAF?

University of Chinese Academy of Sciences

KR

12 GeV 5 uA

Bunch spacing 64 ns

Pair Spectrometer

North LINAC r 1
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a total rate of 1 x 10* K /sec and 6.6 x 10° n/sec

Reaction Statistics
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Analysis of the new Crystal Ball data on K~ p — 7’A reaction with beam momenta of Y Resonances from K~ N — mA reactions with a center of mass

514 ~ 750 MeV /¢
! 0 Mev/e energy from 1550 to 1676 MeV

E N % 71- A e G B Puze Gao®, Jun Shi¢, B. S. Zou®
%5 A B Bl 4Lk is T a B A% Zﬁ'?‘
B I 8] 038 0 BT

—14 /1141 14 I 1.0/ - . . .10 1 1.0 1 1.0
_‘g i 493M9wc / }é:’ 540Mew:l: } 8 S85Mevic l A g 0.8 514MeVic || 08 560MeVi/c ”l ns_ 581MeVic || 08 629MeVic l
08 oaj- /108 ' 0.6 | 06 Al 08 06 /
Puze Gao, B.S. Zou, A. Sibirtsev, Nucl.Phys.A 867 (2011) 41-51, Eg-g T Eva 4104 | 04 / 04 /
. <02 102} pardte L 02l F <oz ! 1020 e 020 02
Puze Gao, Jun Shi, B.S. Zou Phys.Rev.C 86 (2012) 025201 %5 e e 4 1 3! . < g | ogr ool g > |
' 14 11.41 cosH 1 1.0r 1 1.0 1 1.0r - 1 1.0 - -
SRE: 629MeWc a2 673MeVi/c 2ol 659MeVic || og 6a7MeVic | 08 714MeVic | 08 750MeVic
ko _q . e . %33 { / ag‘ B / 2 o6l | 06 |06 A 08 /
~ - - Liorr = pq,g._.\u,[\ (m-70"K — 7 -7K) c os 0'6‘-{ l i { % 04 | 04 / 04! Y1 oa \\ ;
e - P, v % 0.4 rivi\;_’_r 04/ “'-;U B 02 [0z n.z;”“m‘__w’/: 02 —
KeNa = —greNAA (K So2 {0.2} = Eog Y — . oo ] - B Y S ; — oo .
{ . 0.0} 10.0; ! 1 0 1 9% 0 1% 0 1% 0 1
| IR 0" KN 24 _ cqse _ v cose ) 94 ] ] 05 { 514MeVic| g5 } 560MeVic;| 0.5 581MeVic | 05 b S}29h:13VIc
O 18 493MeV/c 18 18 585MeV/c! b $hy i 1} T H ]
/\\ _ Lonn = ;‘:,\ Vs - TN 124 { 12| 540MeVic | 12 o” OO A Fid 00T mis *A 00y it -T,I,L::‘.{ oot EE Ty
p P @.'\\\\ - B — 1. l_h o8 1, f:,,,,,—‘....,g.l | - JT_k o8 1] | os | osl | o5
@ Lyna = ﬁ s, K+ Hee. o *(1’-2 l *ﬁ'-g} l 7 4132 1 B L R e | .
a -1. =121, - - - -
f\?.'\\ ! ~ - " -1.8 ' 18| 1‘8[ 1 0 1 -1 0 1 A 0 1A 0 1
[‘:1\ NE(th = mr)ﬁth Ty N + H.c. -5.3_1 6 : -5.31 9 1 2‘411 B 1 0.5 ’-i LGSQMSWC 05 l'?‘ﬁ_i 687MeVic| 0.5/44 714MeVic| 05 ./' . 750MeVic
geae  — 18 } 29MeV/d 18 673MeV/c cost < iy P Hy s ;4 [ Y
- . Lonine = 77 - Myt -+ He 12| 2 o oo 1| 00 4| 0.0 iy |00 M
RN -7 S Mat My <00, - . +1 oo r= -05 |05 s 1 Pl
Sao -7 Lynsi-y = —igkneKE-7N + He Q o6l [ ﬁ 06! f _1 [ ! | i | ™
o o 12 12 - 0 1 0 14 0 14 0
PR fam[; ) = “igamstAT o He 24 24, cos@ cosd cosf cosf

: 0 1
Lpgor = TENZ5 T N L He cos® coso
KNE(Z") My
j’.
(25 )Ax

YAT 4 — =M
= —d7 YA+ He
.

- fxnz —d, K" 79N + H.e.
M

My

s AT i % LAEEZ(1620)12- N\ BB T FEA— B R T
tawemxsy o . <

LA NS B, 3(1189), X(1385),2(1670) Al (1775) B ZALFHE, K X(1/2 +)
ey e 1) )53 S £ 1633 MeV 35 5 /2120 MeVA B Z oTik, (HA2X(1620)1/2-1L0F AR E,

it

University of Chinese Academy of Sciences
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K~p — nA reaction in an effective Lagrangian model Evidence for a narrow Dy; state in K~ p — nA near threshold
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Low energy reaction K~ p — An and the negative parity A resonances
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I?N RN 7_[ A > Resonances from a Neural Network-based Partial Wave Analysis on K~ p Scattering
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Partial-wave analysis of KN scattering reactions
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Hyperon |: Partial wave amplitudes for K~ p scattering
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