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AN scattering measurement

for study of two-body spin dependent YN interaction

Baryon-baryon interaction is important to test SU(3)s symmetry of
octet baryons (N, A, 2, =) and to construct Y-nucleus inteaction

The short-range regions of YN interaction is particularly interesting, where
the roles of quark-quark interactions become visible

Realistic 2-body YN interaction based on scattering data is important to
understand the EOS of the neutron stars

YN interaction still has large uncertainties including AN-ZN conversion

Spin dependent interaction (spin-spin, spin-orbital, tensor) can be studied
using polarized H/D targets at KLF in the future

There are several experiments in J-PARC to study >N scattering...



J-PARC E40 measured Xp scattering cross section
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J-PARC E40 measured Xp scattering cross section
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-fss2, Chiral EFT : reasonable angular dependence.
- Nijmegen ESC models underestimate for the forward angle.



J-PARC E40 measured Xp scattering cross section
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. fss2, FSS (quark model) are too Iarge compared to data
. Chiral EFT's momentum dependence does not match with data
- Nijmegen (ESC) models are rather consistent.
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N\p scattering differential cross section

Differential cross section of Ap scatterinW
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SPring-8 LEPS for Ap scattering measurement
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SPring-8 LEPS for Ap scattering measurement
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SPring-8 LEPS for Ap scattering measurement

H(y,K+)A
and A rescattering with H

A\p scattering Experiment @ SPring-8

m A momentum range
- 0.3-0.6 GeV/c

m Corresponding to (nucleon) fermi momentum in nuclei and neutron star

m Constraints on theoretical models

— Both total cross section and angular dependence are important.

Momentum dependence of total cross section
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KLF for Ap scattering measurement
H(KL,pit)A and A rescattering with H
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Experimental Concepts

H(KL, pi*)A
KL

KL

P

KL beam 104/s
dp/p =3% at 1.5 GeV/c

Kan < 150 MeV
Oa< 55 deg.

Reaction summary for 500+938 +1115+139.6, p(500)=1500 MaV

Reaction summary for 500+938+1115+139.6, p(500)=1500 MeV

« The maximum 1115 energy is 1036,536 MeV. The minimum 1115 energy is 5.225 WeV. The maximum 1115 2

* The maximum 139.6 energy is 1259.344 MeV. The minimum 139.6 energy is 228.C33 MeV.

KE4 as a functior of 84:
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* The maximum 1115 energy is 1036,536 MeV. The minimum 1115 energy is 5,225 MeV. The maximum 1115 angle is 1000.824 mrad.
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KE3 as a function of 84:
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Experimental Concepts
H(K.,pit)A\ and A rescattering with H

Missing mass of A
KL /‘ pA Mmeasurement
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Experimental Concepts
H(KL,p|+)/\ Fcal

KL beam 104/s H(AN)p
dp/p =3% at 1.5 GeV/c

Barrel calorimeter

. . TO
M.C. wanted for PID, energy resolution, angular resolution,

acceptance including range, and background estimate

Start counter performance is a key

L Polarized H in future
and R&D ongoing in Osaka + RIKEN
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e Kaonic nuclei search



“ “K-pp” Spectroscopy @ J-PARC E15
K'pp
« Kaonic nuclei = anti-kaon — nucleus bound states
Possible high-p objects close to neutron stars

Predicted from attractive KN interaction in 1=0 channel and recently
discovered in J-PARC E15

3He(K-,n)K-pp, K-pp = Ap

1 GeVic 1.2~1.3 GeV/c
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|=0 K-p attractive interaction contributes largely to form K-pp



“ “K-pp” Spectroscopy @ J-PARC E15

K'pp

» Kaonic nuclei = anti-kaon — nucleus bound states

v Predicted from attractive KN interaction in 1=0 channel
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KNN at KLF

— Kaonic nuclei —
D(Ky,pi®)Kopn
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Summary

AN scattering measurement is important for setting constraints

in the YN 2-body interaction

Theories predict different scattering angle dependence of cross

section

KLF provides opportunity for high qua

ity scattering data

Further opportunity of studying spin-dependent interaction is

important using polarized targets

Using D(K,mm%)(K%bar pn) reaction, we have a chance to search for
KbarNN bound states. Though binding energy seems to be smaller
than K-pp (in J-PARC E15), it may worth studying the feasibility

SC performance is a key to set constraints on the initial beam energy

and kinematical conditions



