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Subject for discussion: J-PARC K15
Strong KN attraction! A(1405) = K-p bound state?

_ — excellent introduction by Dr. Laura Tolos
Key questions :

- Can kaon (boson) be a member of nuclei?

- Kaon properties change in nuclear media?

. Al<qq>l|
- Size of Kaon bound state? g
Could be a good probe for cold & /RN
dense QCD, to study the relation X : ,‘nd%r'r:‘\seiatlynuclear
of hadron mass and y-symmetry ] :'/
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Can “boson” be a constituent of “matter”?
Hyper-nucleus

A : 3-quark baryon (Fermion, same as p, n)

K +n->oA+m K-
(us) (udd) (uds) (ud)

existence might not that strange,
because it is Fermion like p, n

anti Kaon-nucleus ®

New Paradigm

Can anti-quark u
“survive” in a nucleus?
K : (iis) meson (Boson, like i, but strongly attractive)
K +n->-K +n
(us) (udd) (us) (udd)

K-
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qk is as small as 200 MeV/c

large sticking is expected



Published E151st data
PTEP Foe. These 3. Py, 015061001 (1 pags)

3He(K-, n) — semi-inclusive

Letter
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semi-inclusive forward-neutron spectrum in the
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Forward neutron semi-inclusive spectrum
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Resolution o ~ 10 MeV/c2 @ threshold
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Deep-bound region
— No significant peak
set upper limit:
a few hundreds ub/sr
= a few % of quasi-elastic K

Just below the threshold

4L54 —Significant yield ~ 1 mb/sr

should include quasi-free A(1405)



/\p Invariant mass Wlth a mlssmg neutro

Resolution o ~ 10 MeV/¢c2 @ threshold
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K-+3He > (A +p) +

~ 30 times for Apn channel



Comparison between E157st & E152nd

1st — 2nd
Mespsn) - [k, Resolution o ~ 10 MeV/c2 @ threshold
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» X 30 data for Ap(n) final state
« X 7 beam + dedicated trigger (requires > 3 hits on CDH)
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2350 Larger dataset allow us
s to perform detailed systematic study.
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Reaction angle dependence: cos8y,

M(K'pp)
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» Structure around the threshold prefers the forward neutron

» Events widely spread to the phase space in the other region
- Point-like three nucleon absorption? 2 NA relatively weak.



Slice by reactlon angle cosen
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Simple fitting w/o 3NA
B.S.: Breit-Wigner
QF: Gaussian
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Peak position (GeV/¢?)

cos0,CM
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Two structures
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Momentum transfer
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sSummary
» J-PARC E15: “K-pp” search in the 3He(K-,n) reaction

» Ap spectrum with a larger data set obtained in 2015
+ Above the M(K-pp) threshold

- Peak shifts against cos6n / gk 180
: : : : E27]
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What is the structure found in E151st data?

K- +3I-le—>(K PP)+n

Cosn_IMnpipi (Cosn_IMnpipi_px

A*=A(1520)

T=0 domiant 0!

1 11 12 13 14 15 16 17 18 19 2
large A* yield (4-hold

IM(nt* ) [GeV/c’]
invariant mass of A*
coin. w/ neutron)
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Kaonic nuclear bound state

Could be a good probe for dense & cold QCD

Assumption
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A(1405) structure from Lattice QCD calculation
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Particle fraction in dense nuclear matter
— a possibility —

Does kaon can be 1 OT.Muto @ 72th JPS Meeting Symposium 2017
born spontaneously In
star matter?
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What is the structure found in E151st data?
Improving statistics via E152nd data
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MENU2016 Kawasaki et al.,
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