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Outline of the Talk

1. KP>'NN search via Ap channel
-> Non-mesonic channel

2. KPa'NN search via tZp channel
-2 Mesonic channel




Kaonic Nuclei

® Bound states of nucleus and anti-kaon

® Predicted as a consequence of attractive KN

interaction in I1=0 my/m, innuclear matter
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Will provide new insight of low energy QCD
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Width (MeV)

Present Status of KParNN

180

o el * Binding energy
- — Chiral:
o | B.E. ~ 20MeV
e T, PISKOL- — Phenomenological:
toop —— B.E. ~ 40-80MeV
B0p- g | — FINUDA/DISTO/E27
C P EINUD,
gy T L s
a0l L ) B.E. ~ 100MeV
»f & Phenomenological e Width
0{; L1 Izlﬂ. L1 |4|0 L1 |6|0I L1 Iglﬂ. L1 Il(_|]0| I |12|0 - almOSt agreement in
Binding Energy (MeV) ["~40-100MeV

» Theor.: mesonic decay

Upper limits were also obtained: > Exp.: non-mesonic decay
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J-PARC E15 Experiment

* 3He(in-flight K-,n) reaction @ 1.0 GeV/c
@ 2NA processes and Y decays can be discriminated kinematically

1 GeV/c 1.2~1.3 GeV/c
K- 3He K-pp
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Experlmental Setup for E15

% heutron counter
& charge veto counter

proton counter

. gepsctrometery }:;::;e::esse./ [
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Outline of the Talk

1. KPa'NN seach via Ap channel

-2 Non-mesonic channel
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Count per 20 MeV/ 2

Exclusive 3He(K,Ap)n
in E15-2nd
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Momentum Transfer

Momentum transfer (GeV/c)
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Structures in Forward-n Region

MK
400_| [T | 1T T | T T | I f IYIITII))I I | T T | T T | T T | T T | T I_
- : Above M(K -
3 Below M(Kpp) | |} N
P > Bound-State! H =2 QF = [Quasi-elastic K] x |
" acceptance 1= |~ 300 ' ’ [KNN->Ap] -
el SR .|. _H_ + ]
%20 b -
o : CM —
S £ e 0.7<cos@,“"<1.0 -
S 200 2 I =
~ E ]
7 - O c L. . —
£ 50— © ‘ Flat distribution -
g - = + : prop. to phase space |-
C 00 E t > Point like 3NA [
n l R (0.0<cos0,M<0.7)-
50— —
B +=|=i-*-+-++++++ #+++M+i+i¢+ X 0.47 N
— ...**-4. : + ++ —
O_I I'lll*-l ’-.-I [ | I | L1 Il | 111 | [ | | I | [ WI-.!L..I | | 11 I_
20 21 22 23 24 25 26 27 28 29 3.0

Ap invariant-mass (GeV/cz) h



Fitting with BW and Gaussian
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Sliced by Reaction Angle

cos0 . dependence
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Reaction Angle Dependence
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Width (MeV)

Present Status of KPa'NN

® Exp. CANDIDATES
— Upper limit
e LEPS/HADES

— B.E ~ 10-40 MeV
 E15

— B.E. ~ 100 MeV
e FINUDA/DISTO/E27

® Theor. calculations.
— Difficult to reproduce

. E27

T T N I I deeply bound state
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For further understanding:

v' A(1405) production > A*N doorway
v 12N decay channel = new info. of KP2'NN 15




Outline of the Talk

2. KPa'NN seach via tZp channel
- Mesonic channel
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K- 3He = nXpn @ E15
CDS

e Exclusive measurement of
nitX " pn final state in K+3He

K-

1 GeV/c

CDS

 Experimental challenge of neutron
detection with thin scintillation
counter (t=3cm)

n detection efficiency ~ 3%




Neutron ID with CDS

e m'mp events (3 tracks) in CDS with 4 CDH hits are selected
e a CDH hit with CDC-veto (outer-layer) is applied to identify the “neutral hit”

dE vs. 1/B dE-cut dependence
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nt2.pn Events
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A’pn Events
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nfZ*p n_.. Final-State [IM(tEZ™)]
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(“iz-l_)p r‘miss VS. (T[-I-A)n r‘miss

mtAn n, final state was obtained as with m*Z¥pn_.
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Discrimination of A(1405) and 2(1385) is under way

— Careful investigation of the backgrounds is needed
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Production of A™ and “K-pp”
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“Kpp”-2>7n=N Decay Channel

kaon absorption probability
of A"N->nZN/AN

w(py W) (107" MeV2)

S.Ohnish et al.,PRC88(2013)025204

3.5 . .
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nEZp n_. . Final-State [IM(1I+Z+p)]
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niZtpn_. . in A1 405) Region
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IM(TtEZ ) vs. IM(TTEZ T p)

A(1405) and QF are strongly correlated

= consistent with K+N quasi-free followed by K+N.N.2>A"p
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Ap vs. T2p
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Conclusion

e Structures around the K'pp threshold were TR e
found in 3He(K',Ap)n N L
— above M(K'pp): KN quasi-free followed by KN.N.=> Ap | P
— below M(K'pp): would be S=-1 di-baryon decayingto Ap " ++13£m*“:+**w
e I'(A(1405)) < I'(measured “di-baryon”) E‘ff:'::;“;:s_'\ g n:mnmz?:‘??ﬁ‘“’“o
- Ya[ 2(1385)/A(1405)
e A(1405) was clearly observed in m*XZ*p Npiss & |
final state b
— Important hints of “K'pp” production mechanism would * { muszu)
be obtained NI |
obir bt T2

11 1.2 13 14 15 16 1.7 138 ‘i.B
IM(nr*n) [GeVic?]

 Weak structure below the K'pp threshold was " 7
seen in 3He(K,m*X " p)n ﬂH nETp
— Suppression of “K'pp” = nZN channel? ﬂ |
or R
— Limitation of detector acceptance / statistics? ,** +H+++*f» N
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need further investigation of “K'pp” 2 XN
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