Experimental study of a K'pp bound state by using the d(t*, K*) reaction.
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. Abstract y

An experimental search for the K-pp bound state, which is considered the simplest kaonic nucleus, is performed by using the d(si*,K*) reaction at J-PARC K1.8 beam line
(J-PARC E27 experiment). A pilot run was carried out in June, 2012. The missing-mass spectrum of this reaction studied of the beam momentum of 1.7 GeV/c, which allows the
production of A(1405), has been obtained for the first time and a significant peak shift by ~40 MeV was observed in the Y* region. In a preliminary proton-coincidence analysis,

a sharp spike due to the 2N-AN coupling and a broad enhancement around 2.3 GeV/c?, which might be attributed to the K-pp bound state, are clearly observed.
N y

Physics motivation \ Result of pilot experiment

> Nuclear kaon bound state » Run summary

- The deeply bound state by strong interaction. - Typical beam intensity of secondary pion beam was 3.0X10° per pulse(1.7s).

- Strong attraction of the I = 0 KN interaction (KN'=°) plays an important role O p(mtt, KX run at 1.7 GeV/c O d(mtt, K")X run at 1.7 GeV/c
in nuclear kaon bound state. - 0.6 day; #(ot*) ~7.6X10° - 7.6 days; #(o1t) ~ 3.3X 104

» K-pp nuclear bound state > p(mtt, K)X at 1.7 GeV/c data

- The simplest nuclear kaon bound state. - To check the contribution of proton in deuterium target.

- Theoretical prediction of B.E and I" depend on the KN interaction and calculation method. -3+, ¥(1385)* and Yot are produced and these cross sections are consistent with old data.
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- The missing mass spectrum of this reaction is measured for the first time.
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A(1405) + p -> K'pp < Coincidence analysis with RCA>

- The obtained pion coincidence probability is almost consistent with a simulation for the
quasi-free process considering the angular distributions and decay branch.

- Protons from quasi-free B.G. cannot be emitted in the side-ward angles (>60° ).
-> By requiring the proton hit in the RC-2, the contribution of QF B.G. should be negligible.

- K'pp bound state is produced through the A(1405) as a doorway.

- The binding energy and decay width of K-pp is measured in the
missing mass spectroscopy at J-PARC K1.8 beam line.

- There are many background from quasi-free hyperon production.

- The production cross section of K-pp will be small.
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- Summary and future work ~

QF - Background Proton fro.m <Inclusive analysis>
Proton from ¥ decay Spectator proton S PP non mesonic decay « We have obtained d(st*, K*) at 1.7 GeV/c for the first time.

Momenium 250~800MeV/c <250MeV/c 250~800MeV/c » Together with the p(stt, K*) data, the inclusive spectra are understandable except for Y* region.

Emission angle Forward angle (<60° ) All angel (0~180" ) All angle (0~180" ) + ¥N-AN cusp structure and peak shift of Y* are observed.
. <QF — Background> <Proton from K-pp> <Coincidence analySIS>

- If we detect a proton at >60°  "*mE ;;;;_Black Spectator protor] £ - 7t detection probability is almost consistent between data and simulation.

(RC-2L, R), quasi-free B.G. < 31 5 ! « In proton coincidence, the XN-AN cusp structure and an broad enhancement around 2.3 GeV/c?

are eliminated and the signal % & are clearly observed.

is enhanced!! U d - — A possible explanation of the observed structure is K'pp.
- If we detect two protons, 6 « — The detail studies on detection efficiencies are in progress.

QF B.G are eliminated more :0 N T » Hyperon masses are reconstructed from 2 protons analysis by using the RCA.
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k Apply the acceptance correction for protons which detected by RCA. /




