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'Kaonic Nuclei and KNN bound state

¥ Kaonic nuclei

» What’s this?

* Bound state of anti-kaon and nucleus
» As a consequence of attractive KN interactionin I = 0

» What’s interest?
» KN interaction in the sub-threshold region

» Cannot be provided by KN scattering experiments
* High-density matter could be realized.

@ KNN bound state

* The simplest kaonic nucleus
» So-called K~ pp bound state
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'Recent status of K~ pp bound state

©® Recent results

» Theoretical calc. » Experiments
KbarN interaction model Reports structure / NO structure
E-dep. / E-indep. ——— J-PARC E27 LEPS
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'Recent status of K~ pp bound state

¥ Recent results including E15
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Recent status of K~ pp bound state

¥ Recent results including E15

Y. Sada, et al, arXiv:1601.06876 [nucl-ex]
(Accepted by PTEP)
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» E15-15t experiment
* Assuming 1-pole structure
* Lack of statistics

> . .
= 100 : ‘: » E15-2"¢ experiment
S 50— E-dep. | ! * 8-times more K™ -beam
e | ) s more K" -bea
60ct %, P ¥ i * Special trigger condition
w0 4ol » Statistics becomes larger.
20; | | | | | T More detail analysis can be performed.
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'J-PARC E15 experiment

Search for K pp bound state via the (ln—ﬂlght K~ n) reactlon

Neutron counter
Charge veto counter
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etector Performances

Mnmentum (GeV/e)

OVertex reconstruction
» Well performed -

10

@ PID by CDS

» Each particles are clearly
separated.

* 2D PID function is applied.
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Detector Performances

¢ K° and A reconstruction

» Both particles are well reconstructed.
* Mass position is almost same as the PDG value.
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Analysis overview p—
# Ap invariant mass analysisin |
SHe(K~, Ap)"n"reaction : F
» Event selection Esz_
Selecting T~ pp-events 2 “E
* Reconstructing A from T~ p-pair LIE —_A
- [ ]
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¢ Ap invariant mass
analysis in
SHe(K~, Ap)"n"reacti
on

» Event selection
* Selecting T~ pp-events
* Reconstructing A from
T~ p-pair
* “m”-tagging

» “n”-peak is clearly
observed.

M.M.(Ap) (GeVi/el)
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Summary

¢ We performed 2" physics run to investigate K~ pp
bound state with high statistics data.

¥ Preliminary analysis results
» MM(Ap) spectrum

* “n”-peak is clearly observed.

* We can select Ap"n" events clearly.

» Analysis of Ap"n" (Dalitz plot)
* Data points are widely distributed in phase space.
* Locus around T,,/Q ~ 0.4 is observed.
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esult of semi-inclusive analysis

FPo/dV/dM x A (ub/sr/(MeV/c?))

T. Hashimoto, et al, PTEP, 2015, 061D01
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*He(K~, n)X missing mass (GeV/c?)

2.35

Counts/10 MeV/c?

¢ 3He(K~,n)"X" missing
mass spectrum

» Tail structure just below
the threshold
* Cannot be explained by any
elementary processes
» NO structure in deeply
bound region

* Different from
FINUDA/DISTO/E27
experiments
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esult of exclusive analysis
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Y. Sada, et al, arXiv:1601.06876 [nucl-ex]

Min ap of 3He(K_, Ap) [GeV/c?] M(X.ii=.) of 3He(K_, Ap)Xiniss [GeV/c?]

¥ Ap invariant/missing mass spectrum
» Well reconstructed by MC simulation.
¢ In Apn final state

» 3NA processes are dominant.
 3NA(Apn) : 3NA(Zpn) : 2NA(Apn) = 0.62 : 0.20 : 0.01
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'Result of exclusive analysis

Y. Sada, et al, arXiv:1601.06876 [nucl-ex]
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» Widely distributed in the phase space
* Contribution from 2NA processes is very small
» Consistent with global fitting result
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Result of exclusive analysis

Y. Sada, et al, arXiv:1601.06876 [nucl-ex]
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¢ Ap invariant mass spectrum
» Peak structure around threshold was observed.
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'Result of exclusive analysis

Y. Sada, et al, arXiv:1601.06876 [nucl-ex]

'| (x5)
transfer region

e MA(1405)+p) ¢ Invariant mass spectrum
+p+) M(K+p+p) .
() . hpinvarinat mass » Pole structure around threshold
Sl pole, IiH © /MultiNAsum ¢ Momentum transfer
¥ I "~ 3NA (Apn) . . .
2 121= : /,3NA{_\T_Upm dlStrlbutlon
= 2NA (Apns .
§ 8 P » Large events in Low momentum

I
1
—_—
1

Count per 50 MeV/c

- 8 1216

0 :"'é:'-_

i B 1 | 1 | 1 1 I 1 I
[ el _ . ... F momentum transfer to Ap
16 —_:(a) _kinematical limit |
SF | e -(C) 2NA (Apny)
4B CDS acceptance -/ ®®  3NA (Z°pn)
s [ - c ,3NA (Apn)
— 12 [ O : o .
Y F L L. e - . iy / Multi-NA sum
TR SR S Ry A —
L ! - . P "‘":_""..."" i
g 08 __ :nl.__._-.--c- #* - +- ....n- +-|- e - .1
b R T * ) data ,
= o6k A - S 1 sum
S R
R P A - o+ - il S
R N P
04 . \“:‘f' _‘ﬁt_._\:q_; - o
C T £ - -
02 »REE L
: ! h-;'\" ’IF
0 _J I I 1I Il I.JI.I. ll dd I‘i“;\-ﬂf]‘l Ll J.J el 1 - l

2 21 22 23 2425 26 27 28 29 3
M. Ap [GeV/c ?]




HAMIEF = E710ERKXR@FILFE AT
C ——

'Result of exclusive analysis

Y. Sada, et al, arXiv:1601.06876 [nucl-ex]

¥ To explain the peak structure
» S-wave Breit-Wigner with Gaussian form-factor
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