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Kaonic nuclei @

e Kaonic nucleus is a bound state of nucleus
and anti-Kaon (KNN ,KNNN ,KKNN ,...)

® |nteraction between proton and anti-Kaon is
strongly attractive

® high density?
e A\(1405) <=>KN ? =m?

e chiral symmetry

APPC12 @ Chiba, July17th 2013
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The simplest kaonic nuclei KNN

N. Barnea, A. Gal, E.Z. Liverts(2012) 16 41

A. Dote, T. Hyodo, W. Weise(2008,09) 17-23 40-70
Y. Ikeda, H. Kamano, T. Sato(2010) 9-16 34-46
A(1405) ansatz
T. Yamazaki, Y. Akaishi(2002) 48 61

N.V. Shevchenko, A. Gal, J. Mares(2007) 50-70 90-110
Y. Ikeda, T. Sato (2007,2009) 60-95 45-80
S. Wycech, A.M. Green (2009) 40-80 40-85

¢ Many theoretical calculations
o Little experimental information

e bound or not? B.E. and width?
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J-PARC E15 experiment

A search for the simplest kaonic nucleus K™pp

- NC
reaction <“pp N

> ¢ ®

decay
A

K~ 3He

)+
1 GeV/c

Missing mass
spectroscopy

Invariant mass
spectroscopy

Cylindrical Detector System(CDYS)

everything detected! Low background !
APPC12 @ Chiba, July17th 2013
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J-PARC E15 experiment

A search for the simplest kaonic nucleus Kpp

K pp NC
n

Missing mass
spectroscopy

K~ 3He

reaction
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J-PARC E15 experiment

A search for the simplest kaonic nucleus K pp

K~ SHe NC

—

- 4

reaction

-+

Can not separate

2 components experimentally. Missing mass

spectroscopy
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J-PARC E15 experiment

A search for the simplest kaonic nucleus K™pp

reaction‘, K'pp (A)
» mixed o, + . I

K~ 3He

—

> +
0
Can not separate ﬂ pn(B)
2 components experimentally. o Missing mass
isobarié: analog spectroscopy
K- 3He PC

reactlon K™ pn(C) P

= &

To compare with both 3He(K-, n/p) reactions,
We can get the mformatlon of isospin dependence of reactions.
APPC12 @ Chiba, July17th 2013
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Theoretical calculation on 3He(K-,p/n)

Calculation of (K-.n/p)KNN missing mass spectrum ‘ .
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I\ ____________ /; :\ l
3He(K (n) Reaction 3He(K‘® Reaction
40 _ 120 . ' 80 ~ T
= | Reaction A -~ | Reaction B -~ | Reaction C
= 39 (K-, n) reaction = gol (K-, n) reaction 2 ool (K-, p) reaction
L |_u40
g'& 10 ﬁ 8 ?gZDI. N—E
© o o
0 e~ Tuy 0 0 i
700 650 600 550 504p 700 650 600 550 500 700 650 600 550 500
Tn[MeV] Ta[MeV] Tp[MeV]

J. Yamagata-Sekihara, D. Jido, H. Nagahiro, and S. Hirenzaki.,
Phys. Rev. C80, 045204 (2009)
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J-PARC E15 1st stage physics run

e Accumulated data

e W/ liquid helium-3 target: ~1% of original proposal

period primary beam intensity duration Kaons on target
March, 2013 14.5 kW (18 Tppp, 6s cycle) 30 hours 0.9 x 10°
| May, 2013 24 kW (30 Tppp, 6s cycle) 88 hours 4.0 x 109

production target: Au 50% loss, spill length: ~2s, spill duty factor: ~45%
e |n total, 5 x10° K- on target

e empty target run, beam-through run, pion scattering run ...

e multi-nucleon absorption, hyperon production etc...
APPC12 @ Chiba, July17th 2013

e EXxpected physics output
o SHe(K—, n), [&Apn]
o 3He(K—, p), [ °He(K—, d)]
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the J-PARC K1.8BR spectrometer

B

beam sweepmg

— =i , Forward counter
Cylindrical 5 = 20 &2 2 - neutron counter
Detector 98 '\ " 9% SRV’ - charge veto counter
System PR S ¢ ° proton counter

beam line |
spectrometer /4
D5 |
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Forward neutral particle @
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Forward Charged particle @
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eused in KEK x2 beam line

e aperture: 82cm(H)*40cm(V)
epole length: 70cm

e 1.0T operation

Proton Counter
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e T 3cm

e 27 seg
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APPC12 @ Chiba, July17th 2013

135F7H17HKER



Inclusive neutron spectrum at forward angle

presented by hashimoto INPC2013@Firenze
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quasi-free reaction (K-p KO0 n ) has been clearly seen in the spectra
APPC12 @ Chiba, July17th 2013
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Inclusive proton spectrum at forward angle
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Missing Mass 3He(K-,p) [work in progress]

quasi-free reaction (K-p K- p ) has been clearly seen in the spectra

APPC12 @ Chiba, July17th 2013

135F7H17HKER



Summary

e \We have performed J-PARC E15 1st stage physics run to
search for the K pp bound state.

e ~5x10° kaons were irradiated on 3He

e Missing mass spectra for (K-, n) reaction on 3He has
been presented

e also missing mass spectra for (K-, p) reaction on 3He are
presented in first time.

* in both case, quasi-free reaction. l.e. (K-p > KOnor K-p
— K- p reaction on 3He nucleus) were clearly identified.

e Further analysis results will appear soon !

e hunt small "K-pp" signal by reducing background, tagging
decay particle eftc...

e Apn daliz plot, hyperon production
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Kaon beam quality at J-PARC K1.8BR

Kaon ID —==>AC

beam momentum 1 GeV/c
momentum bite ~ 3%
mom resolution @ 1 GeV/c| 2.2 MeV/c
kaon / spill @ 24 kW 150 k
total beam / spill @ 24 kW 480 k
k/Ttratio 0.45
T1-FF length 31.3m
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Cyllndrlcal Detector System

500 mm

Momentum (GeV/c)

target cell
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1/B
e CDC (15 layers 1816 ch) + CDH (36 seg)

e cover 60% of solid angle.

e particle ID successfully done.
e Kaon elastic event, deuterons are seen.
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Cyllndrlcal Detector System
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Theoretical calculation on 3He(K-,N)
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Theoretical calculation on 3He(K-,n)

>
K-+ 3He —“Kpp” + n @ P, =1GeV/c, 8=0° 2 ‘:;
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may be > mb/sr 2 tag may enhance the

structure in bound region.
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