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Physics motivation — Neutron star and Hyperons - ¢
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Physics motivation ¢
-AN-ZN mixing in n-rich/A hypernuclel

Large contribution oAN-2N mixingis expected
B.F. Gibson et al. PR C6 (1972) 741 AN-2N mixing TaWA hypernudei
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Physics motivation €£,H neutron-rich hypernucleus ¢

Variety of
experimental results Production of
the extremely neutron-rich hypernuclei.
°H + A » The glue like role of thé particle in nuclei

could stabilize the unbourt#i system.
[MeV] { + 2n +
0.0 t+2n+A N-Z mixing in the neutron-excess environment.
Glue like  « The coupling effect is expected to be enhanced
role In the neutron-excess environment by summed
up coherently.
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Bound state exists ?
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° H search by FINUDAo llaboration
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Study of the’Li(K g, TT'TT) reaction

cut onkinetic
energy sum
consistent with
kinematic%g

.3
et

.,

L L | 1 1
120 140 160 180

200

T(z*) + T(w") (MeV)

°H o °He+

260 -
2503— %
one to one % 20]- "%
correspondencetp £ | Y
.. £ 230 -
missing-mass of [\\§ ™} \
OLi(K 10 TT)X g 0 A
? 210 'Et,
= C ‘:'b
200 —
540 190 Eeree v bl bivsn b Lol

120 130 140 150 160 170 180 190 200 210
n” momentum (MeV/c)

Three candidates 8fH



Present theoretical expectation and result ¢
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J-PARCE10experiment



J-PARCE10 Experiment

Missing mass spectroscopy at J-PARC K1.
carried out in 2012 and 2013

The®Li( 77, K*)X reaction @ 1.2 GeV/c
with SLi target (3.5 g/cry 95.54% enriched).

Expected production cross section
of 6,H hypernucleus.
e 10 nb/sr. (From KEK-PS E521)

A large number of pion beams (3X30using
10 M/spill beam (spill length =2 s.)

K18

| spectrometer
. Analyze T
|

_________________________



Data summary ¢

Production run (rt, KY) 1.2 6Li (3.5 g/cm2, 95.54% enriched)
12, C production (1, KY) 1.2 Graphite (3.6 g/cm2)

2~ production , KY) 1.37 Polyethylene (3.4 g/cm?2)

>* production T, K% 1.37 Polyethylene (3.4 g/cm2)

Production run
« Finally, the effective number of pions were 1.4%1id 13 days beam time using 10 - 12

M/spill beam.

12, C production
» Estimate missing-mass resolution.

>*- production
» Calibrate momentum.
» Confirm correctness of our analysis by comparing with the past experimeiatal dat
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2~[2* analysis

Missing mass spectrum af” + p — K*+ X reactions
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Beam and scattered particles momenta were calibrated by ma3ses of
Present missing-mass uncertainty around bound statel efas350 keV/é
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Cross section (arbitrary unit)

12 C analysis ¢

p—
o

o0

1 . :
AC spectrum and fitting functions The spectrum was fitted by 3 Gaussian
functions.

Missing mass resolution
e 2.9%0.2 MeV (FWHM)

The bound state 6fH was searched with
this missing mass resolution.
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Latest analysis results
of production run



SLi( 77, K*) event selection ¢

TC beam selection Vertex distribution along with the beam axis

 Beamrt were already well g0 T
separated by double ESSs in the
K1.8 beam line.
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Actual target thickness=5 mm
were selected &% target.
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SLi( 77, K*) event selection ¢

M2 distribution of scattered particles
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d*c/dQ/dM [nb/st/(MeV/c?)]

Production cross section @fi( 77, K*)X reaction ¢
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No event was seen below the 4,H+2n threshold

Upper limit
0.56 nb/sr (90% C.L.)
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Production cross section @fi( 77, K*)X reaction

Production cross section &fi( 77, K*)X reaction (Zoom up)
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* The last event we observed was roughly 4 MeV far from the FINUDA result.

* The present upper limit was 20 times smaller than our expectation.dijficiglt to
produce thé,H hyperncleus by this experimental method.

« On the other hand, several events were seen betwde@n and p+4nA threshold.
Some excited states may exist, but at least 10 times stasstiesassary to observe
them. 16



Summary ¢

 The J-PARC E10 experiment was proposed to produce the quite neutrdn-rich
hypernuclei, in which the property of thél (ANN) interaction should be
enhanced, via thex, K*) reaction.

e The E10 experiment was carried out in 2012 and 2013¢LTharget (3.5 g/cm2,
95.54% enriched) was irradiated with the 1.4%J0on beams in total.

* We searched tfgH bound state with the missing-mass resolution of 2.9 MeV/c
(FWHM) and the missing-mass scale uncertainty of 350 KeV/c

 Weobtained upper limit of 0.56 nb/sr (90% C.L).
* Thisisroughly 20 timessmaller than our expectation.
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Back up



Production via the double-charge exchange reactio@

The KEK-PS E521 experiment
10, Li production via thé®B(s7, K*)X reaction at 1.05 and 1.20 GeV/c.

The (77, K*) reaction is suitable to produce the hypernuclei

with quite small cross section because of its back ground free property.

The production of the neutron-rich hypernucleus was observed, but no peak was seen.
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12, C analysis

Relative cross section base
12, C spectrum

Count base
12, C spectrum
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do/dQ [ub/sr]

2~[2* analysis
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Reduce BG events using fiber tracker ¢

Timing difference between
BH2 and SFT
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Since this is almost beam TOF between
BH2 and SFT, it should make one peak.

nd Timing information
2" peak Over 2_ ns was made due to the pepyeen the time0 counter and the fiber tracker.
wrong BH2 timing.
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Count base missing-mass spectrum

Counts/(MeV/c?)
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Last analysis result ¢

H. Sugimura et al., PLB 729 (2014) 39-44

these events were really
H J } whether signal or background.
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%" i Only 3 events around tHgH + 2n mass
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s .
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|mprovementsin thelatest analyss.
» Missing mass resolution

» To set the narrower integral region if events are remained.
* Back ground level

« To confirm these events are signal or background.
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