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Kaonic nucleus

¥ Bound state of K and Nucleus
» Result from strongly attractive KN interaction

2 I_(NN system b K-+ pp

e’
&

» The simplest kaonic nucleus

E =-48 MeV
=61 MeV

Y.Akaishi & T.Yamazaki, PLB535, 70(2002).

2015.09.27
’ &Y




R
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® There are many Theoretical/Experimental results.
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Theoretical calculation

'Y.Ichikawa, EXA2014
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— Experimental measurement
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» KNN bound state is still unclear...
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'J-PARC E15 experiment

Search for K-pp bound state via the (in—flight K~, n) reaction
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'J-PARC E15 experiment

T. Hashimoto, et al, PTEP, 2015, 061D01 | .

¥ Formation channel

S

» *He(K~,n)"X" missing mass spectroscopy_ |
4 \ .

_/‘ Neutron counter

Charge veto counter
{ I

» Ap invariant mass spectroscopy
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'Result of E15-15t :: Formation channel

M At least one charged track in CDS is required.
B CDS acceptance (Acps) is not corrected.

¢ Semi-Inclusive 3He(K~, n) X missing mass spectrum
» Sub-threshold excess is observed

» NO structure is observed in deeply-bound region

Binding Energy [GeV] T. Hashimoto, et al, PTEP, 2015, 061D01
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'Result of E15-1% :: Decay channel

B Missing neutron is selected in MM (Ap).

¢ Ap invariant mass spectrum in Ap"n” final state
» Structure is observed below K-pp threshold.

" l{

* § = —1 di-baryon state? The result will be fixed quite soon.
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'HZ/ D2 data analysis

® To investigate a contribution of elementary process

* p(K™,n)
* n(K ,n)

» Comparison of the H2, D2 and 3He data
—> Today’s talk

® To determined NC detection efficiency
»p + K~ - n+ K° reaction
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2/D2 data analysis

Counts ¢/ 10 MeV

Counts / 10 Me\/

® Semi-inclusive p/d(K~,n)“X” missing mass spectrum

B(K") [Ge
=010 _ { [_ -\5]20

¢ p(K,n)X"
» Charge-exchange process is
clearly observed.

Semi-Inclusive
K?-tag (scaled)
X ,-tag

B(K p) [GeV]
<010 000 010 " "0

¢ d(K-,n)“X”
» Excess below the K™ p
threshold is observed.

» X(1385)/A(1405)
contribution

Semi-Inclusive
K?-tag (scaled)
X -tag
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'Comparison of the H2/D2 and 3He data

€ Semi-inclusive neutron missing mass spectrum

» Sub-threshold excess in 3He is similar to that in D2.
* Y" production may contribute to the excess below the threshold.

—> Exclusive analysis is daﬂc‘f(
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Summary

©® E15-15 result

» Excess below the threshold is observed in
Formation/Decay channel analysis.

© H2/D2 data analysis
* Comparison of H2/D2 and 3He data

» Sub-threshold excess is observed in D2 data.
* X(1385)/A(1405) contribution

» Excess in 3He comes from Y*N contribution?
* Exclusive analysis is desired.
* Apn, TXNn

@ The E15-2"9 physics run will start this October.

» Exclusive analysis results with higher statistical data
will be performed. (x10)
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Thank you for your attention

~ The E15 coIIaboration ~
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d’c/dQ/dM x A (ub/sr/(MeV/c?))
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'Deeply-bound region
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eeply-bound region
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Semi-inclusive SHe(K~,n)"X" spectrum

Binding Energy [GeV]
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'Upper limit

Binding Energy [GeV]
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"Dalitz plot

(= -
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=>3NA is dominant!!
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Assuming a Breit-Wigner
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* y’-test with a Breit-Wigenr and 3NAs
— assumption: isotropic Ap decay
— parameters: Mass, Width, and Yield
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A) 2NA followed by
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2-step reaction

C) 2NAfollowed by 1 ¢ The structure is NOT

A(1405)"N”"—>AN .
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-inclusive 3He(K~,n)"X" spectrum
Binding Energy [GeV]

®
3

M At least one charged track in CDS is required.
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Semi-inclusive SHe(K~,n)"X" spectrum

Binding Energy [GeV]
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Comparison with other experiments

© LEPS/SPring-8 and HADES/GSI also reported NO

structure
2 . F _ ¥
S 141 - R B 8
= L B Z z z Y 250
- - s + + + o O
8 b 2 2 s 2 23 5
g 'S0 S S S S = =
= L —j200 =
gof | | 1 Il [ wE
< I FINUDA/DISTO/J)-PARCE27 &
x 8 + _H150 5
% - —|— Data e 8
6— B 0
g — || BG(z-decay) ‘|'+ .
B o - BG(neutral) | -
“o 4: BG(cell) i N x
ol BG(accidental) + 190
('_)_ ’ 11"11[111111—0
2 2.05 2.1 2.15 2 2 2.29 2. 2.35

*He(K~, n)X missing mass (GeV/c?)

2015.09.27




JPS meeting

Ap invariant mass spectrum in 3He(K~, Ap)“n” reaction

2015.09.27

Count per 20 MeV/c?

M Missing neutron is selected in MM (Ap).
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The result will be fixed quite soon.
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Ap invariant mass spectrum in 3He(K~, Ap)“n” reaction

M Missing neutron is selected in MM (Ap).

a
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Decay channel analysis

# Ap invariant mass spectroscopy in SHe(K~, Ap)‘n”
reaction

» Select missing neutron in MM (Ap)
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Ap invariant mass spectrum in 3He(K~, Ap)“n” reaction

M Missing neutron is selected in MM (Ap).
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Summary

¥ Formation channel
» 3He(K~,n)"X" missing

mass spectrum

* Excess below the
threshold is observed.

* NO structure in deeply-
bound region

# Decay channel
» Ap invariant mass

____ The experiment will resume this October.

2015.09.27

spectrum

* Structure is observed
below K-pp threshold.

Binding Energy [GeV]
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* Structure is observed
below K-pp threshold.
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