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Experimental Setup for E31 at J-PARC K1.8BR
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KN scattering below the KN mass threshold (J-PARC E31)
1 GeV/c K
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relative S-wave dominant

measuring an S-wave KN — 12X scattering below the KN
threshold in the d(K",n) z2 reactions at a forward angle of N.

ID’s all the final states to decompose the 1=0 and 1 ampl’s.

A(1405)
interference btw 1=0 and 1 ampl’s.

P-wave 2" (1385) to be suppressed
A(1405)




What we measured: missing X /m/A mass spectra
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Interference btw I’ = 0 and 1 is clearly observed.



Isospin relations seem to be satisfied well.
[rE2t — 7= 201/2 vs n020(1' = 0) n-Avst'A(l' = 1)
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What we measured: missing X /m/A mass spectra
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Extracting Scattering Amplitude
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E31: Response Function, E..s(M5)

Fres(Mps) = U Go(q2, q1)T1P4(q2) d3q2

<\/P22+M \/P22+W(q’)2>

— Go(q2,q1) = " qlzﬂgf(%»q ) Moz +W (g ’

f(qo0, 9" )" = [E1(qo) + E1(q)]™" + [E2(qo) + E2(q)] ™"
Miyagawa and Haidenbauer, PRC85, 065201(2012)

—Ti:K n->Kn(=1),Kp- K°n(I =0,1) amplitude,
Gopal et al., NPB119, 362(1977)
cTV/(KKn->Kn)=fU=1)
* i(K"p - Kn) = [fU =1) = fI =0)]/2
Off-shell treatment :See eq.(17) in PRC94, 065205

— ®,;(qg,): deuteron wave function, PRC63, 024001(2001)
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E31: Response Function, E..s(M5)
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Demonstration of the T} amplitude

* 1-step process

2

j dqy, Ti 8 (k- + Pp — Pn — Px0)Pa(qn,)
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Demonstration for fitting data with the 1-step
K—d - nK°"n" reaction calculation

e Data: d(K~,n)K°n Ks/KL, BR(Ks->pi+-) corrected (K. Inoue)

Exp. Resolution
was convoluted

Myo. . [MeV/c?]
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KN Scattering Amplitude

L. Lensniak, arXiv:0804.3479v1(2008)

TS (KN - KN) = ——2— ,
1—lAk2+EARk2 T11 — szZI (KN — KN);
1 T = k1k2T21 (KN — KN),
, .. \/1mA——|A|21mRk§ 5 5
T1 (KN - 1Y) = P 2 - T111% + |T12|* = ImTy,,
2 VK1 1—l'Ak2+EARk% S=1I+ ZlT,

TZI,(nZ — 1Y)

el (sin do +i1m(e_i60A)k2 —%Im(e_iSOAR)k%)

k1 1-iAk,+2ARK?
5 real number parameters (effective range expansion)
— A: scattering length, R: effective range, 6,: phase
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Fit the spectra to deduce KN scattering amplitude

Resol. Deconw. v2/NDF(24)=1.76

Resol. Conv.
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Best fit KN scattering amplitude
K Tg:O(I_(N — KN)

. 20 Resol. Deconv. | | 2/NDF(24)=1.76 .g
S — Resol. Conw. —_ =
= P ~
§% 15 g |§
< % 1 r 1
E = =
=
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Ap0|e at (14‘177 74 10)"‘( 261 —79— ZO)I' MeV/C
TI=O(RN - KN)| /|Td=° &N - nZ)‘ —
A= = (=112 + 0.11%919) + j(0.8440.12%998) fm

RI'=0 = (—0.18 + 0.31%3:98) 4 i(0.41 + 0.137332) fm

*best fit value =+ fitting error + systematic error

systematic errors assuming the K'p/K°n mass threshold 15



Two-pole structure of A(1405) in Meson-Baryon dynamics
(theoretical analyses constraint by KN scat., Kaonic X-ray data, etc.)
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What’s next?

* Similar analysis for I=1 channel, K-d>pzr°

* Line shape analysis for K-pp->Lambda p
— Two-channel model: K-"pp” = K-"pp” and K-"pp” - Lambda p

— Local Potential analysis as is the case with the Sigma-Nucleus
potential?

e Search for the Lambda(1380) resonance pole
— Could be found in Sigma-pi scattering
— Sigma-pi+ -> SigmaOpi0 is the golden channel
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ON(1405) DIEEMR EK-RF% DL

Reaction: 3He(K-,d)A(1405)
P(K-)=1 GeV/c
P(d)=1.5GeV/c P(A(1405))~-0.5 GeVic

Physics Motivation:
A(1405)D1E1E DFREE -
K-p —A(1405)—n-X+ or n+X- scattering process using virtual K- beam
(c.f. yp —» K+A(1405) or K-p — yA(1405))

Extra Arm for d-spectrometer can be added to the E15 setup.
trigger:



H. Noumi, Phys. Rev. Lett. 89 (2002) 072301
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H. Noumi, Phys. Rev. Lett. 89 (2002) 072301
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L(1405): a picture of KN-bound system — potential
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Dote et al.

Y. Akaishi & T. Yamazaki, Phys. Rev. C65 (2002) 044005.



Very Rough Estimation with (DW)IA
d(K-,n)A(1405) (very roughly ~ 3He(K-,d)Ax*)
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SMI Mini-WS on
“Future opportunities toward studies in low-energy hadron physics with strangeness’
December 3-5, 2018

Future Experiment at J-PARC
- Beyond E31 -

Hiroyuki Noumi
RCNP, Osaka Univ./IPNS, KEK
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Very Rough Sketch of X7 p Scat. Exp.
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Very Rough Sketch of X7 p Scat. Exp.

¢ 1.3GeV/cX BeamviaK p—->X"n"

— X p-o> Xt n,Xntn, X 0%,

1.1 GeV/c Kaon
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