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Abstract. Nowadays, extensive studies of the problem of the deeply bsundclei stimulate the reconsid-
eration ofA(1405) state as the theoretical basis of the bindiné afuclei, and the old question of the nature
of A(1405) becomes a modern subject by the new interest. In contrast to one of conventional interpretations of
A(1405) as th&KN quasi-bound state at 1405 M&Y, a two-pole hypothesis, by which(1405) consists of two
poles at 1420 and 1390 M¢¥ couple mainly withKN and Xz channels, respectively, was proposed recently.
On the other hand, a very recent theoretical analysis has clarified thai#)feifvariant mass spectra aftir
absorption ind reflect strikingly resonant formation of(1405) (orA(1420)) and thus are capable of distin-
guishing diferent Ansatz’s. We have proposed a new experiment by means of the stdppealction on liquid
deuterium at J-PARC K1.8BR beamline with FES7 experimental devices, so as to give a new precision- and
high-statistics-data oBfr)° mass spectra to examine the isstig,405) orA(1420), in the most reliable way, and
thus to answer the most fundamental questiori§ Mfinteraction and nuclei.

1 Physics motivation KN andXr channels, respectively. Then, the less attrac-
tive KN interaction leads to shallower binding fnuclei,
A(1405) was discovered in 1961 as a broad peak in theas claimed by several authors [6] [7]. Concerning the mass
(Zn)? invariant mass spectrum from thep — (Z7)° + and width ofA(1405) a question can also be casted to the
(=m)° reaction measured in a hydrogen bubble chamber ex-current PDG values of the mass and the width4(fL405),
posed to the 1.15 Gg¥% K~ beam [1], and was attributed which were adopted from Dalitz-Defits analysis [8] of
to a baryon species with strangen&ss: —1, spin-parity K p — 2*(1660)~ data atpx- = 4.2 GeV/c on a hy-
JP = (1/2)7, and isospirl = 0. While its assignmentto an  drogen bubble chamber [9]. Thus, the present knowledge
ordinary 3-quark state isfficult, it has been interpreted as  aboutA(1405), the most important basic building block of
a quasi-bound state &~ p. At the end of the last century  kaonic nuclear systems, remains highly controversial, and
the so called anti-kaonic hydrogen puzzle was resolved bythe current issue4(1405) orA(1420), should be discrimi-
a KEK-PS E228 experiment [2], indicating th&{1405) is nated experimentally.
most likely to be a strongly bouri€i~p state. Triggered by
the experimental result, Akaishi and Yamazaki postulated
A(1405) as art = 0 KN bound state, and constructed the
KN interaction so as to reproduce the mass and width of
A(1405) and the low energiN scattering data [3]. Fur- _
thermore, they applied this very attractive phenomenolog- The problem ofA*(= A(1405) orA(1420)) is the most
ical interaction to few-nucleon systems involvingaand  clearly illustrated in the dierence oKN scattering length
predicted deeply bound discreffenuclear states with un-  between counter hypothesis. The figure 1 exhibits a com-
usually high nuclear densities [4] [5]. parison of isospin = 0 KN scattering amplitudes be-
According to the prediction, many search experiments tween calculations by chiral-SU(3)(1420): double-pole)
were performed from the early 2000s, and new experi- [7] and phenomenologyi(1405):single-pole) [4]. In the
mental p|ans are now in progress in the_\Nor|d_ Some of former Calculat|0n, Imaginary pal‘t of the amphtude_does
these groups reported possible candidatéé bbund sys- ot show any bump structure by the second pole. This phe-
tems, and intensive discussions are being developed, nofomenon, which is commonly shown by many calculations
only experimentally but also theoretically. In contrast to based on the chiral SU(3) dynamics, indicates fiea of
the Akaishi-Yamazaki's interpretation a{1405), a double- the second pole in thEr — X7 channel to th&KN — 27z
pole hypothesis claims that(1405) consists of two poles invariant mass spectrum, because the imaginary part is di-
at 1420 and 1390 MeM2, which are coupled mainly to  rectly connected to the spectrum as discussed right after.

2 A* problem and KN — Zr reaction
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10 , . | L , . | by_Tzz, and only sensitive to thEn - Xr ela_stic scat-
L — Re (phen) =N . tering. Therefore,. the observatlo_n IQN. — X invariant
O mmm Re (chiral) SN =0 F mass spectrum directly lead the imaginary part oflthe
6 SR - KN scattering amplitude which is the focal point of the

present physics discussion, and the spectrum depends ex-
clusively on the first or single pole position, regardless the
presence or position of the second pole. The availability of
the KN — Xr reaction to determine the first pole position

is also pointed out by the chiral unitary approach [10].
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Although the validity of theKN — Xz reaction to study
_ A* has been verified, the direct production 4if in the

Fig. 1. A comparison ofKN scattering amplitudes between KN — X7 reaction is kinematically forbidden due to its
counter models. The red dashed curves are imaginary parts, whilesyb-threshold feature, and we do need to consider nuclear
black real ones are real parts. Thin and thick lines represent phe‘targets to take energy away from initial kaon. From this
nomenological [4] and Chiral SU(3) [7] models, respectively. viewpoint, a possibility o/k-d — z2n reaction in kaon
in-flight kinematics, in which nuclear Auger process pre-
dominantly occurs (figure 3), has been discussed by sev-

— ImTy | KNmissing mass spectrum eral authors [10], and corresponding experiment has been
T ‘T“‘z" proposed [11]. On the other hand, a very recent theoreti-
_mN‘ T:fz‘n" cal analysis [12] has clarified that thEA)° invariant mass
2 spectra afteK~ absorption in*He, *He andd do reflect
= resonant formation of(1405) (orA(1420)) via the spec-

Arbitrary unit

tator process by the projection onto well-known Fermi
momentum distribution in the target nuclei, and the mass
and width ofA(1405) have been actually determined to be
Mc? = 14055'1* MeV andI” = 265 MeV from a statis-
tical analysis of an old bubble chamber data*sie [13].
Furthermore, it was pointed out that the targetips the
calculated spectra are shown in figure 4, is even more inter-
esting, because the “quasi-free” shapdvpf o is narrow

s
ITE>3T
invariant mass
spectrum

1330 1350 1370 1390 1410 1430 1450 1470 1490

S™2 [MeV] enough because of the low internal momentum of the spec-
tator n to observe a resonan(1405) as a separate peak
Fig. 2. T-matrix elements and experimental observables. on a distant tail which is expected from the high-Fermi-
momentum component of realistic deuteron wave function
[14].

Figure 2 shows the relationship betweEmmatrix el-
ements and experimental observables. Thmatrix ele-
ments are calculated from Hyodo-Weise’s Chiral SU(3) n-spectator process n-Auger process
dynamics [7], for which pole positions are

z (KN = Zn) : 1432- 17i MeV, (1) p
2 (Zn—2n) : 1398- 73 MeV. (2)

The imaginary part of the scattering amplitude shown in
the figure 1 is proportional to the Ifi;; drawn here by
black solid curve. This coincides witiN — Xr invariant Fig. 3. Diagrams for the neutron-spectator and the nuclear Auger

mass spectrunthllz-q, in theKN bound region. Namely,  processes of th&~d — z2'n reaction [14]. The former process
dominates the reaction for a lower incidé¢tt momentum, while

Im(Fg) o IM(T14) the latter dominates for a higher incideiit momentum [10]
= TP q, 3 B4

and hence th&N — Xx invariant mass spectrum is just _
proportional to the imaginary part of th€N scattering Figure 5 showsl(Kg, ;.4 1)(Z7)° spectrum calculated
amplitude, to which n&r — X7 second pole féect is from various published&N scattering amplitudes [7] [15]
expected according to the figure 1. Furthermore, it shouldin a model-independent way with realistic Fermi momen-
be noted here that the second pole is the object describedum distribution. As it is expected from the discussion de-
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Absolute value of neutron spectator process with C3G & HO potential

| HO
——— 1405-40
——————— 1420-40 A-Y
B C3G t1428-34
———1405-40
Ll - = —1420.40 Hyodo-Weise
r 1432- 34
L 1398-146
—————— =i | 1 L
1370 1380 1390 1400 1410 5 1420 1430 A-Y
M;. (MeV/c?) 1420-30
Neutron spectator process with C3G potential r A-Y N
1405-30
oF N
| ——1405-40 F
— — -1420-40
i 1380 1390 H1400 1410 1420 1430T
M [MeVi/c?]

2nd pole 1st pole

1370 1380 1390 1400 1410 1420 1430

M. (MeV/c?)

Fig. 4. Top: Mz spectra calculated with harmonic oscillator R-S
(black) and realistic (red) deuteron wave functions. The solid and | Onepee
dashed lines are results fravy- = 1405 and 1420 (Me}¢?), re- N
spectively. Bottom: Calculatel s, spectra compared by scal-
ing each of spectra so as to adjust the peak values to be equal. The sho oo o o o o
red solid- and dashed-lines represent the resulef = 1405 4 M [MeVic?]
and 1420 (MeYe?), respectively, while the green solid line is the one pole

"quasi-free” spectrum shape.
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Fig. 5. Top: &x)° invariant mass spectrum from stoppkd re-

action ond, calculated from two-pole model [7]. For the com-
veloped in the previous section, the spectrum shape de-parison, spectra calculated from single pole model with various
pends exclusively on the fiysingle pole position, and con-  pole positions are overlaid. Bottom: Spectra from same reaction
versely, the pole position is uniquely and exactly derived from different model [15], and their comparison with single-pole
from the spectrum shape. Thus, we propose the present exmodel with similar pole position.

periment adopting(K;topped n)(Zn)° reaction, to examine

the issueA(1405) orA(1420), in the most reliable way.

Wheren;rimaw andnprimary are pion and neutron from the
4 Experimental Method primary reaction detected in coincidence, &fddenotes

undetected™* particles in the final states. Then, the mass
4.1 Principle of the measurement of (Zn)° system,Msny0, is kinematically identified as the

missing mass evaluated from the detected neutron momen-
In the experiment, we aim to measure tBa)’ mass spec-  tum, MM(n),
tra from the stopped~ reaction on a deuterium target.
In order to achieve a high mass resolution2stz* pro-
duced in t_hefinin final states Qf t_he stoppd€ reaction Mzmo = MM(n) = \/(fo + Mg - En)2—-(pn)2, (5
on deuterium, we perform a missing mass spectroscopy of
the neutron in coincidence with the charged pion,

_ ” Y whereMg-, My, M, denote the masses Kf ', d, andn, re-
Kstoppea d( = "A(1405)"+n) spectivelypy is detected neutron 3-momentum, dhd=

- 2* 4+ T primary *+ Nprimary» (4) V(Mn)? + (pn)? isthe neutron energy.
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Fig. 6. A schematic view of the setup of the proposed experiment.

In addition, hyperon mas#ly:, is reconstructed from 3. CDS operation mode. In the E17 experiment, CDS is

the neutron and pion momenta, as used as a tracker of secondary charged particle just to
get the reaction vertex without magnetic field. In the
M. = \/ My + M — E1)2 — 2 6 present experiment, a 0.5 T field is applied _along the
v (M« d )= (pr) ©) z-direction for momentum measurement, as in E15.

4. EO counter. In the E17 experiment, EOQ, which is the

whereEr = En+Eq= andpr = pn+ps=. Then, the require- counter located most downstream for incident kaon de-

ment, Mv: = M 7 tection, is expected to supply pulse height information

Ye = @ to select "stoppedK~ events. In the present experi-
ensures the discrimination of the detectednd ™ pair ment, it also gives the start timing of neutron TOF mea-
from wrong combinations with secondaty andn from surement.

the weak decay af*, S Ndecay + ngecay or the other
hadronic reactions, and hence the equality;,o = MM(n).

Obviously, possible contaminants from in-flightd reac- In the experiment, we perform a coincidence measure-

tions are also rejected. Actuallydn andX%dnfinal states ment of a neutron and a charged pion. The neutron is de-

of stoppedK ~ reaction orfHe, were successfully discrmi-  tected by 3cm-thick plastic scintillators, CDH, and iden-

nated in KEK-PS E549 in this way [16]. tified by using the CDC as VETO detector to separate
charged particles. Then, the TOF of a neutron is measured
as

4.2 Overview of the experiment

A schematic description of the experimental setup is given

in figure 6. The setup, including the setting and the cen- TOF = Tcon — Teo — Teo->stop (8)
tral momentum of K1.8BR beamline, is almost identical to

that of E17 which is described in detail in the proposal [17] ) ) o

and the proceedings of this conference [18], [19]. There- WhereTcpy is the time when a CDH is fired by the neu-

fore, here we briefly describe the features specific to thetron, Teo is the time of beam kaon arrival onto the EO
proposed experiment [20]. counter. andlgo—>stop IS kaon flight time from EO arrival

to its stop inside the target. Combined with the neutron hit
1. Thetarget material. Target material is replaced from position given by CDH and reaction vertex given by kaon
liquid ®He to deuterium, with the same container and and charged particle tracks measured by BLC3 and CDC,
cooling system. respectively, the TOF is converted into the neutron momen-
2. Removal of the E17 X-ray Detectors. The Silicon tum. The momentum, charge, and species of secondary
Drift Detectors (SDD) placed in the cryostat surround- charged particles are identified by CDS, as described in the
ing the target cell for the X-ray detection are removed E15 proposal [21] and the proceedings of this conference
from E17 setup. [22].
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)

tron energy in time for the timing gate &2 MeV, which
defines an upper limit on the sensitive mass, 1427 M&eV
Those neutrons are detected with 36 segments of 79cm-
length, 10cm-wide, 3cm-thick scintillation counters, CDH,
which are made of EJ200 plastic. The detectifiitiency

is quantitatively simulated by DEMONS (Bérential Ef-
ficiency for Multi-cell Organic Neutron Scintillators) [23]
as the function of neutron incident energy. The results ob-
tained for various software thresholds with hardware (dis-
criminator) threshold of 0.6 MeVeand the light attenua-
tion length of 329 cm are shown in the bottom of figure 7. It

~ @ IS @

Missing Mass Resolution (MeV/cz)

0 L L L L L
1370 1380 1390 1400 1410 1420 1430

d(stopped K-,n)X° Missing Mass (MeV/c?) is found that sensitive neutron kinetic energy is over 5 MeV
o vaveves + applying a 1.0 MeVeeoftware threshold, which defines
v an upper limit on the sensitivilso of ~1421 MeV(2.
- —— 20Mes [ In the present experiment, we aim to apply a 1.0 MeV
g e 4oMeven software threshold to be sensitive uptd 420 MeVt?.
Qo T In figure 8, calculated spectra are shown with the ex-
“gJ - o ""‘_”" e 11 perimental conditions to summarize the situation.
5 006 x Hgp0ax ™
§ e
it 4.4 Calibration method of neutron TOF
w oo As is found in the 28, spectrum from stoppeld~ reaction
e P on“He from KEK E549 experiment (figure 9),

Neu1t5ron Enzcgrgy (MZSV)
1. y-ray (3B, = 1.0), and

Fig. 7. Top: CalculatedMyo resolution ¢) as the function of 2. neutron fromxg, 4 — na* (1/8,=5.176)

M(zqpo- Bottom: neutron detectionfieciency of a CDH segment  are available for the calibration of TOF of neutral particles
for various software detection thresholds, as the functions of neu-in the stopped - reaction. Accordingly, the calibration is
tron energy. robust by those two intense monochromatic peakg éyd

n, and neutron energy resolution is directly and exactly de-

250 200 150 100 500 - . .
L termined by neutron at the energy region of interest for
neutron momentum (MeV/c) / . . .. .
30 20 10 5 2 this experiment. This is one of strong advantages of this
| 20 neutron energy (Mey 5 o4l - experimental program, since neutron energy resolution is
maximum light output by H(n,p) riactioonS(MeV¢§ e normally not exactly known at the interested energy range.
3 : /IS
L mass resolution (MeV/c2) | ‘s“ 3
) 20 304(h0% 5 o 350 1
maximum neutron TOF (nsec)f»/ .L§ S Y T T K‘EK E549
L AC R Q300 (1/8,=1.0) . . E
58 3 > | n X >N E
S led E Lo2s0 F stopped >
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Fig. 8. Calculated spectra and mass-dependences of relevant

quantities. ) )
Fig. 9. 1/8 spectrum for neutral particles from KEK-PS E549

experiment, unden — & back-to-back event selection [24].
4.3 Neutron detection efficiency and ~ (Z7)° mass
resolution

As already described, the neutron from the reaction is mea- I ,
sured byya TOF method with a mean flight distance of 4.5 Identification of - 2*xn final states

~_60 cm. The mass resolution, Whi(_:h is copservat_ively €S- Following the reaction,

timated to be~2 MeV at the most interesting region as-

suming a 400 psec TOF resolution as the achievement of Kstoppedt d = 2% + Tgrimar, + Nprimary» 9)
KEK-PS E549 for 3 MeVeeg-ray, is exhibited in the top of ,

figure 7, as a function of missing mass. As the E17 trigger, the2™ can weakly decay intOgecay+ gecq, If Ndeca,andor
electronics and DAQ systems have the time gate length upTge,, are detected and combined, they produce combina-
to ~ 40 nsec to CDH-detected particles, the minimum neu- torial background in théMy: spectra. This synchronized

07014-p.5
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background is considered to be the most dominant one of4.6 Acceptance correction
our measurement, and it should be examined in advance

together with the feasibility of identification &f*z*¥n fi-

nal states. In figure 10, simulatédl- spectra constructed
from all combinations of detectath* pairs are exhibited
for M("A(1405)") = M(Z*x%) = 1400 MeVc?. In the
simulated spectrat* appear as well isolated peaks, and
2*n7nfinal states are identified by$ ratio better than 5.

For the coincidence measurementaf from the stopped

K~ reaction, acceptance can be corrected in general by
an acceptance functiory,-, defined by three kinemati-
cal variablesp,, pr=, and co® = pp - Pr=/(Pn X Pr=) N

a process-independent way from the spherical symmetry
of the reaction. Now, let us define the distribution function
of these three variablegy,:, from which any distribution

of any dynamical variable of andn* is derived, could be

~§ o [T (i o) Z_ g constructed as
2 1400 - T MM(npr\maryTﬁdecay) Cnﬂi(pm Pr=, CO§)
o —
% 1200 | - MM(ndecayﬁpnmary) i ¢nﬂi(pn’ Pre CO§) a NstopK* X fnni(pn, Pr=, COSg)’ (10)
8 oo [ . whereNsiopk- is the total number of the stopp&d,
Cr= (P, Pre=, CO9) is the count number of each three di-
800 ] mensional bin. For three-body final states liker™n, the
w00 L ] acceptance function is reduced to be defined onlypby
and p,: under the kinematical constraint. Thanks to the
a00 | ] spherical symmetry of CDS, the acceptance map can be
exactly evaluated. The neutrofiieiency is, as already de-
oo B ] scribed, estimated with DEMONS, to which the outputs
i S N L b ke are well examined and highly reliable in the neutron mo-
F et v s mentum region interested in the present experimental pro-
- : : I gram.
% 1800 | = MM(npnmaryniprimary) Z+ ]
; 1600 | MM(npr\mary”ﬁecay ]
S o | MM Ndecay primary) ] 5 Trigger, Rate and Yield Estimations
g 1 As the experiment is essentially the coincidence measure-
1000 - ] ment of incidentK~, n, andx*, the trigger scheme is the
800 | ] most simply represented #s ® CDH, whereK- denotes
incomingK ™~ identified by scintillation counters and Lucite
- Cherenkov counters located in the beam line, @B de-
400 - ] notes a hit on CDH.
200 I e i In order to estimate the trigger rate, we refer to the
—— ‘ J o KEK-PS E570, where the triggersche@,@(fé@ PA®
R R R v PB), and the detector location were essentially identical
to the present case with smaller solid angle coverage of
Fig. 10. SimulatedMy- spectra from the reaction fa¥l s, 0 = TC@P_A@’PB(ZS_%) [17] Compared to_CDH (60 %). In both
1.40 GeV£2. Contributions from all four possible components €XPeriments, trigger rate is predominantly determined by,
are separately shown (colors) with overall spectra (black). and is proportional to the product afcident K~ number

reached the last beamline countét_, which is nearly

identical to the number k-, and the solid angle cover-
age for secondary particle detection, as the trigger num-
ber is actually dominated by in-flight decay of decelerated
low-energyK~. Now, we compare thancident K num-

1. TheMy. = MM(nr¥) spectra depend dWs... There- ber to the first beam count,efo,, between two experi-
fore, overall 9N ratio must depend on the global spec- ments. In the present program, _ is estimated as 10k
trum shape oMz . events per spill by TURTLE simulation assuming 27kW-

2. Requiring a further coincidence detectiom@icay fur- equivalent primary beam power and present K1.8 beam-
ther improvement of @l ratio is possible, as contribu-  line, while N,._ at KEK-PS K5 is known to be-20k for
tions originate fromgeca, (blue and yellow linesinthe 2 x 10'2 ppp as an achievement of KEK 12 GeV PS for
figure) can be eliminated by requiring the condition, E570. Here let we assume that thg /N, ratio, which
IM(nr*) # My-, wherelM(nz*) is the invariant mass  represents the survival rate & during its deceleration
constructed by detectetandr™. within degraders, are identical to both experiments. Then,

The following two facts should be noted here:

07014-p.6
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the ratio of trigger number per spilNg,) in the two exper-  and 5, respectively. As found in the top figure, the ex-

iments, are evaluated as pected spectra reproduce the theoretical calculation excel-
lently due to the perfect mass resolution at the high-mass

N_Ef x NI _(present) region and statistics of 10° events, and two scenarios,

Nug(present) n. = K . S(CDH) A(1405) andA(1420), can be distinctly discriminated as

Nty (E570) Ne- % NI (E570) Q(TCo PA® PB) the result, as quantitatively shown in the bottom of figure
Ni- K- 11. This high-statistics and high-precision data will allow
=12 (11) us to determine the mass and the width of Afievery pre-
cisely, even in the case that the measured spectrum is devi-
Accordingly, the actual rate in the present program is then ated from the both model calculations to update the PDG

estimated to be value of the mass and the width.
1.6(FT duration of KEK PS)
1.2 x 550(E570 resul 4000
( ¥ 0-7(of J-PARC PS) & A(E=1420,W=40) theor
~ 15k (events)s (12) > me [ NETASIE Y
= N(E=1420,W=40) experiment
Since we will actually request hit multiplicity2 for CDH, @ | A(E=1405,W=40) theory
the trigger rate will drastically decrease relative to the esti- 3 1o | [\(EZ1405,W=40) experiment
mation above, because the multipliciy2 condition elim- °
inates>90% of the in-flightK ~ decays, which contributed 2000 [
dominantly to the E570 trigger rate. Therefore, the moder-
ate and controllable value, 1.5 k(evends)s the absolute 1500 |-
upper limit of the trigger rate of the experiment.
Now, let us switch the discussion to the yield estima- 1o ¢
tion. Here we denote expected modes with lowefisu, oo |
(i=12,..). Expectedyield o£~n*n(mode 1) and*nn
(mode 2) eventsy;, are estimated from the following rela- o e == i e i "
tionship, M((Zn)°) (MeV/c?)
45
Yi = Nstoppedk X BIi X €& X €n X epaq X €ana  (13) J— Ataos | N0 |
ol 9% ri‘f‘i..@... F=40 -
—99.9%
where &~
o
Nstoppedk : total number of stoppeld~ = 1.9x 107, which 2 “F : :
will be achieved in 14 days with 27kW-equivalent pri- 2 A0S A1420 ¢
mary beam intensity at present K1.8BR beamline, - or @ AT
Br; : branching ratio to thé— th mode, 0.22 and 0.30 for :
i = 1,2, respectively [25], s '
& : pion detection fliciency=0.6 (solid angle coverage of
CDC and CDH)’ 2l1)370 13‘75 13‘80 13‘85 13‘90 13‘95 14‘00 14‘05 14‘10 14‘15 14‘20 1425
& : neutron detection effiency~ 0.05 for neutrons over M(A*) (MeV/c2)
5 MeV kinetic energy assuming 1 M&¥ detection
th':65h0|d_’ ) Fig. 11. Top: SimulatedV s spectra from the two dierent sce-
eoaQ  DAQ live time rate= 0.7, narios ofA(1405) (74 x 10* events, blue) and(1420) (10x 10°
eana : Analysis dficiency= 0.9, events, red) are drawn with error bars, and overlaid on the the-
- : oretical calculation (green and blue real lines, fgd405) and
and we finally obtain A(1420), respectively). In both calculations, the width of 40 MeV
Y, = 7.9% 10%, Y, = 1.1x 10P. (14) is assumed. Bottom: Expected sensitivity of the mass and the

width of A* for various cases, assumirg0% of expected statis-

This statistics is more than two orders higher than that of tics [14].
2~ n't, 652 events [13], and we aim to investigate the na-

ture ofA(1405) with this high-statistics and high-resolution

data with the most simple reaction.

7 Summary and conclusion

6 Expected spectra and sensitivity In order to give an answer to the currently debated hot top-
ics on the structure of th&* resonance, we have discussed
On the top of figure 11, we present the expected spectraKN — Xz reaction and related observables under the cou-
from two hypotheses, assuming the realistic mass reso-pled channel scheme in a way available for both single- and
lution and stopped™ number as described in Secs. 4.3 double-pole models of*. We conclude that the spectrum
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shape depends only on the first or single pole position, and21. M. lwasaki, T. Nagaet. al Proposal for J-PARC 50

hence the reaction is the most relevant to judge two counter

hypothesis.

According to the theoretical consideration, we have pro-

posed a new experiment to measure tive){ mass spectra
by means of the stoppdd~ reaction on liquid deuterium
at the J-PARC K1.8BR beamline with the EE37 exper-

imental devices, so as to obtain new high-precision and
high-statistics data to determine experimentally the exact24.
first/single pole position. As the result of studies from var- 25.
ious angles including Monte-Carlo simulations taking re-
alistic experimental conditions into account, we expect the

proposal to have sficient sensitivity to resolve the contro-

versial situation. The resolution will lead the final answer

of the yet unresolved problem &N interaction andK-
nuclei.
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