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possible existence of n’N bound state

attractive interaction

(large) mass reduction between Kand nucleon (nucleus)

L :
of nr in nucleus n’-N interaction

n’-nucleon interaction in LOM

NJL, linear-o, QMC;: g T N o

CB E L S A /T A P S 5 AN Wei/nberg-To\mozawa

B term :anomaly effect €ancel each other at chiral limit thanks to ChS

Sakai, D), PRC88 (13) 064906; l
in preparation

O'te? g 27 E interaction sj:/r:ength (symmetric limit) ¢ _ 0086 MeV-'  WT term of KN (1=0)
°° : Vyyn =68 g/ = -0.053 [MeVA-1] — 10-15 MeV binding of KN
two-body bound state
/\ ( 7 405) ~ 6 MeV calculated in the same way as /A(1405) of K*N bound state
coupled channel effect (N'N, nN)
BE = 12 - 3i [MeV] scattering length = -1.9 + 0.2i [fm]

the details numbers are sensitive to the parameters of symmetry breaking

Ismall n'N scattering Iength"\

Re ap'n=0+0.43 fm U]i; 2' —
, 0.40 fy D. Jido, EXA2014
Im ayn = 0.37:575 fm KN scattering length,

Czerwinski et al., PRL 113,062004 (2014)  repulsive shift of K'p 1s atomic state
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@Introduction ~ 1'N bound state

search for n'n bound state ... N. Muramatsu (LEPS collaboration)
Fitting test using the LD, 1/10 sample

After applying E >2.1 GeV & prﬂb<5 °to the 1/10 sample of 200-2007 LD, data,
unbinned fits were performed with the 2 assumptions without & with a signal process.

* Quasi-free n’, ®, & ¢ photoproduction: Template shapes were fixed by MC simulation.

* Non-resonant BG (multi-rts) :
* 1n’n bound state signal : Gaussian with ¢=16.1 MeV (mass resolution from MC sim.)

A fit without the 1’n signal A fit with the signal @ M(1’n)=1.887 GeV/c?
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N. Muramaitsu (]‘_ Ishi kﬂlﬂﬂ), ELPH workshop Coo9, progress of the hadron
Status and Prospects of the BGO calorimeter experiments at SPring-8/LEPS2, o4 November 2014 interaction study by photoproduction

T. Ishikawa, ELPH C009 workshop (2014)
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@Introduction ~ 11'N bound state

search for n'p bound state via the n'p—7p conversion
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~p—np database for the Bonn-Gatchina PWA

O. Bartholomy et al., Eur.Phys.J. A33, 133 (2007) [CB-ELSA]
V. Crede et al., Phys.Rev. C80, 055202 (2009) [GRAAL)]
E.F. McNicoll et al., Phys.Rev, C82, 035208 (2010)[MAMI-C]

High statistics and precise data
are desired for yp—np cross sections.

ELPH workshop Coo9, progress of the hadron
interaction study by photoproduction

T. Ishikawa, ELPH C009 workshop (2014)
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< direct search [bound region]

» y+d—(n'n)+p or m+d—(n'p)+p (cf. K+d—=>A(1405)+n)

L P an deca
< indirect search [unbouneTegion] Y
inte. n
» TT+HP—N+n A% mass

» signature of n'nbound _ »decay into nn, (mn) —

state just above n'n threshold?

» (merit) no background (as far as N* dominance model is valid)

» (demerit) only sensitive in case of small B.E. ~ T
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cf. n-3He system

WESTFALISCHE
WILHELMS-UNIVERSITAT
MUNSTER

The Reaction d+p — 3He+n

Fit to data very close to threshold: Only s-we T e
500 _ - . E
o A e wti bl .o The d+p — 3He+n Scattering Amplitude
wook - C P n g P
E 350g le
5 T FE e C : :
. S00E = Extracted scattering amplitude (Q > 0 MeV)
§ #F *Fi 2000 _ _
§ 2000 2 W 00 * Scattering amplitude
g ao®)_pr Ml A e decreases rapidly
100F- O P iy Loy . with increasing final
50F- 2 = 1000 state momentum p;
L Q{%ﬂ . T £ 1000 « Scattering amplitude
s e _F s00 almost constant at
600 high energies
Alfons Khoukaz 400 g
— i S e ~-———-~-  — strong FSlin

250 n3He system

Center of mass momentum P, [MeV/c]

Alfons Khoukaz

L eee—

A. Khoukaz et al., HIN2013
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previous measurement (in 1970s, at RAL)

Y l 0.53 <1t 1< 0.67 |

$ osf
!,j “reanalysis”
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Fig. 5. = B, = 1889.3 MeV, I, = 1.36133 MeV, I'y = 1.210% MeV, J = §, y = 0.015.

P. G. Moyssides et al., Nuovo Cimento 75, 163(1983)

FIG. 15. Mass spectra between about 900 and 1060
MeV for several intervals of ¢{. No decay selection has
been used. Note the expanded scales. The X% and ¢

both sha clessly e tarsshold. Of the right sre the “an alternative explanation ... could lie in a
e o e e e or one o rapid modulation of the cross section by an
than this value. There is also some indication of a dro

in the background levels near bin 185. ’ s-channel effect such as a narrow N*.”’

D. Binnie et al., PRD 8, 2789 (1973)
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N
_ 2 al(J + Pl ol
T 3 (E—E) + §(La+ T'ew + 10 _odf
= width for decay into X°n, (:Vp*) %0,3-
®
= width of X°n resonance of rest mass F,, 0.2 N\
1 N [
= partial width to all other channels, ol \l\ ‘
. ]
= total ¢.m.s. energy,
0 210 1:0 610 810 l(l)O 150

= angular momentum of N*. p*(MeV/c)

Fig. 5. = B, = 1889.3 MeV, I, = 1.36133 MeV, I'y = 1.210% MeV, J = §, y = 0.015.
P. G. Moyssides et al., Nuovo Cimento 75, 163(1983)

binding energy ~8MeV relatively large B.R. into mN?
total width ~3MeV
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photoproduction cross section close to threshold n
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eliminary total cross section for yp — n’p from

the Crystal Ball/TAPS experiment at MAMI-C (black error bars).

are of statistical nature only. These data are com-

pared to CBELSA/TAPS results [25]

M. Unverzagt for the A2 collaboration,

[MeV]
V. Crede et ai., PRC 80, 055202 (2009) EPJ Web of Conferences 72, 00024 (2014)
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possible experiment at J-PARC

detected by forward neutron counter

@ J-PARC K1.8 (existing beamline)

mp—n'n

L. i n

B.R.=43% L» o p e .
o feasibility study in progress
B.R.=23%
K. Hosomi, presentation at NSTAR2015
E45 HypTPC Spectrometer
J-PARC E45

Measure (rt,2r) in large acceptance TPC in dipole magnetic field
wp—mtan, B°xp 2 charged particles + 1 neutral particle
atp—atp, mtatn —missing mass technique

Studies of Baryon resonances in (w,27) reaction for

* Deeper understanding of non-pertabative QCD

L e—

. : .
Preceise measurements of baryon resonance ANKY (2-body reaction) hodoscope
properties Tp—KOA,

— Many resonance have not been established Tp—K*St (1=3/2, A*) S ——— I
experimentally -

— tN—nnN: “Critical missing piece” for the N* 7" beam on liquid-H target Y
spectroscopy (p=0.73-2.0 GeV/c HErdt

— New N—nnN data will provide
1.significant modifications to the current N* mass
2.discovery of new N* states.

» Search for new type baryon states
— e.g. hybrid baryons (qqqg)

NSTAR2015 3

W=1.5-2.15 GeV)

LH target: ®5cm

Superconducting Helmholt
Dipole magnet (1.5 T)

'
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