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A heavy quark differentiates diquark motions = modes

A and p modes are distinct ~ isotope shift

isotope shift
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Lambda Baryons
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A(1405) : 1405.1+13 , , MeV (PDG)
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A(1405) : Double pole?

JP=3,I=0, Myq05¢ Mbary , lightest in neg. parity baryons
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A(1405) : Controversial Experimental Data?

JP=3,I=0, Myq05¢ Mbary , lightest in neg. parity baryons
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E31:

0 aims to conclude if A(1405) appears at ~1405 MeV or

~1420 MeV in a KN — mX scattering.

v This provides basic information on a longstanding argument on a
deeply bound kaonic nuclei.

O employs d(K-,n)z2 reactions at §,~0 deg., which is
expected to enhance an S-wave KN — mX scattering
even below the KN threshold to form A(1405).

K ,~  — N
N7 o gl
d jLimg
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amplitudes.
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Faddeev Cal. (AGS)

S. Ohnishi, Y. Ikeda, T. Hyodo, E. Hiyama, and W. Weise

Dominant at 6,=0
K-d -> 72n reaction Ky!{_ SN _ AN

N N

V(q',q) = 2g(q)¢(q)
ti(q,q,W —E;) = g(q) (W — Ei)g(q)

Alt-Grassberger-Sandhas(AGS) eq. : Xij; quasi two-body amplitude
X j(pispj,W) = (1-6;;)Z j(pi-pj,W)

+ Z/dpnzi,n(PhPmW)Tn(W—En)Xn,j(PnspjaW)
n#i
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Experimental Setup for E31

K- d 095 A(1405)
~ GeV/c Neutron
s JNES ©
1 GeV/c ‘ ~1.25 GeVc w)
—————— @
" ‘ TOF~15m
ju Beam Sweeper

-
-
-
-
-

Cylindrical Detector Sys

P
(Solenoid Field Q,7 Counte( C)

1 ) ——

il

K- Beam Spectrometer
(K1.8BR-D5) CDH



N(1405)—T2*, T*2- modes
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A(1405)—1°2° mode




Run 62 (April-May, 2015)

* Beam time for E15 was allocated in order to take
calibration data of elementary K p = K%n and
K™n — K™ n reactions using H, and D, targets.

* This provided a good opportunity to evaluate
feasibility for E31.

* We demonstrate the d(K",n)X s spectrum, based
on the D, data for 2.2 days (26.5 kW).

- >33kW from this Autumn?



Event selection for the (K, n)
reaction



Kaon Beam Selection
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Neutron 1/f3 spectrum

‘ Neutron
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Reaction Vertex Selection |
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ntt and 1t detection in CDS
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Semi-inclusive d(K,n)X spectra,
KY selected (x10), and 2., selected (x10)
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Semi-inclusive d(K,n)X spectra,
KY selected (x10), and 2., selected (x10)
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Event selection for
exclusive d(K~,n)m*X™ reactions



d(K~, nﬂ+n_)nmi55ing
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d(K~—,n)mtxt



d(K~,n)X _+F Spectrum

Missing mass spectrum of the d(K~,n)X_+s¥ reaction

K®and .., events have been excluded.

K—p Oresol. ~10 MeV



Remarks

* The d(K™,n)X_ s+ spectrum at 6,=0 deg for
the first time.

— provides a KN — mX scattering data below the KN
threshold.

* A bump structure at ~1420 MeV has been
observed.

— Yield excess of bound region
— Strength of unbound region



Experimental Issue

e Separated spectra in the final states

Isospin decomposition

— X7 identification separately to provide
e |1=1/I=0, interference term
* S-wave Scattering? by Decay Angular Dist. (GJ frame)
n®20 (1=0) analysis in progress
« A (I=1), too.
* Need statistics -> future beam time

— 1A (I=1) mode : X" sensitive to p-wave contribution?

o IM(ttZF) analysis in event sample “nttn”

— Angular distribution of Y* production
* Need statistics -> future beam time



n’Z% mode ID (in progress)
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Theoretical Analysis

 Whatis ambiguous?
— How tunable is the I1=0/I=1 amplitude?
— P-wave contribution (should be small?)

 Full calculation?

— Faddeev?

* Higher L btwn 72’ ? (Difficult)

* Validity of the S-wave KN — TX is important.
— Any other?

e Green’s Function Method ...
* Coupled channel



Faddeev Cal. (AGS)

S. Ohnishi, Y. Ikeda, T. Hyodo, E. Hiyama, and W. Weise

Dominant at 6,=0
K-d -> 72n reaction Ky!{_ SN _ AN

N N

V(q',q) = 2g(q)¢(q)
ti(q,q,W —E;) = g(q) (W — Ei)g(q)

Alt-Grassberger-Sandhas(AGS) eq. : Xij; quasi two-body amplitude
X j(pispj,W) = (1-6;;)Z j(pi-pj,W)

+ Z/dpnzi,n(PhPmW)Tn(W—En)Xn,j(PnspjaW)
n#i
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What is next?

* E31 should provide conclusive data for the KN
interaction/pole...
— KN — T[i,OZTr,O’noA
* How to conclude if double pole structure...
— The 72 pole?
— How to approach?
— Different momentum (Aq) is helpful?



