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Exotic hadrons and hadron structure
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Many exotic candidates lie close to hadronic thresholds.

Threshold spectroscopy probes exotic hadron structure.



Why is the A7 threshold interesting?

¢ A(1670) J© = PR > An:purel = 0, S = — 1 channel

 my+m, = 1663.5 > A(1670) — An: S-wave

> Diagonal LOWT V,, ,, =0

> Coupled channels: A7, KN, 2, K=

The A7 threshold probes
both coupled-channel dynamics and the structure of the A(1670).



The /A7 threshold is visible in another channel
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Sharp structure at the /\7 threshold.

Well described as a coupled-channel
cusp influenced by the nearby

A(1670).

Threshold dynamics can appear in
channels other than Ay,.



Hints of /\7; threshold dynamicsinold K p data
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Narrow / = 3/2 contribution was suggested.

Another puzzle at the same threshold

Differential Cross Sectionsof K p — Ay

Possible extra narrow A*
not predicted by quark model
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Parity not determined.



J-PARC E72: high-statistics K p data near the A7 threshold

J¥ = 1/2" threshold dynamics Possible / = 3/2 contribution

e S-wave /A0 o Differential cross section

e Coupled-channel cusp e Angular distribution

e Constrain Ay scattering e Testthe narrow/ = 3/2
parameters contribution

e A(1670) coupling / structure

E72 addresses both puzzles with high-statistics K p data.



J-PARC Hadron Experimental Facility

< 1 (] 2 Ge ~ /C S5 ‘ ‘
< ‘ o e
N . \\ . Y, .. : "

> " e g g N -

% = = .‘\ \v/- 2
' . 3 . "-\‘ ‘.\// ' —
> A N - -
: .\.\‘ - ’r-' ~ n r
K1 8 B R .. l‘\‘\ ‘ ‘l -
. v'f‘ > - . .V;_
® A S R

e T [ R - - = ol = e

W O, % S
2o, i ST g T

- ; : - __.-,-,, N S .
! &

N*/A* spectroscopy (E45)
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Hyperon Spectrometer / HypTPC

Reconstruction of charged multi-particle final states

Hyperon Spectrometer Electronic Ax ~ 500 um
| Ap ~ 3-4%

Al Bubble chamber
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E72 data set covers the \7 threshold region

K- counts
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~100x the statistics of
past experiments
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Examples of reconstructed events in E72

Various K p final states are recorded simultaneously.
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Analysis status
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Basic reconstruction is established;
channel-by-channel analysis is ongoing.
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Simulation
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Accessible A*/X* resonances using K p reaction

oo Overall Status as seen in — Overall Sta_tus as seell 11 —
Particle JP  status NK Xn« Other channels Particle ~ J"  status NK  Arm 2T Other channels
A(1116)  1/27 sk N7 (weak decay) 2/(1193) 1/21 Dol Nm (weak decay)
A(1380) 1/27 o ok ok 2/(1385) 3/2_ okkok kokkok kKKK A~y
/1(1405) 1/2_ sk ok k kskoksk  skokokok 2(1580) 3/2_ X * * *
A(1520) 3/27 ok ok kkkk  kdokk Arm, Ay, Yrm 2(1620) 1/2 K K * *
A(1600) 1/2F  sxxx ek wwrr A, D(1385) 7 X(1660) 1/241 koK skk kkk kokk
A(1670)  1/27 sk skobkok ok An 3)(1670) 3/2_ KRRk kkkk kkkk kKK
A(1690) 3/27  skk  wksk kwk A, D(1385)w S(IT50) 1/27  ewx ek ek ke S
A(1710) 1/2% " N . X (1775) 5/2+ fokkk kol kokkk ok
A(1800) 1/27 K ¥k ok Arm, NK 2(1780)  3/2 ¥ * * *
X(1880) 1/27 * % ¥ *

Other opportunities in E72
o 21 threshold: 2(1750)
e A(1710): does it exist?

e 2(1670): structure and couplings ~ K1.8 /K10 beam lines

for more higher energy

14



Summary

J-PARC E72: K~ p measurement near /\1 threshold

e J-PARC E72 collected high-statistics K~ p data across the
An threshold region.

. The data will constrain the J© = 1/2~ coupled-channel
cusp dynamics and /Ay scattering parameters.

 Also tests the possible narrow J = 3/2 contribution in
K p — An.
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