-

KPRFI SR —LEEENBNDEH
K ppP S A5 —RRAFR DE=RIFR
—

Takumi Yamaga

Research Center for Nuclear Physics, Osaka university




"Contents

¥ Studies of the K™ pp cluster

© Overview of the E15 experiment

@ Preliminary results on E15 new data

¢ Summary

2017.03.20




"Situation of K ~pp bound state

» Theoretical calc.
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Experimental studies on K~ pp cluster
¥ J-PARC E15 experiment

» Momentum transfer is smaller than other experiments.
» Apn final state is identified.

Experiment Reaction Momentum transfer (MeV/c)
rINUDA (Ksioppea:17) ° mm) 2N A background
KLOE (Ks_topped' Zop) 0
DISTO - K*A 300 — 400
PP P m) V' > AK™T decay
HADES pp > KTAp 500 — 700
LEPS p(y, 1 KH)X 300 — 600
J-PARC E27 d(m*, KX /500 500 — 700

J-PARC E15 (Kin—prigne- AP 200 — 300
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-PARC E15 experiment
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® K™ pp search with

(K~,n) reaction :
» We have reported the -
structure around K pp ¢

mass threshold in
SHe(K~, Ap)n reaction
¢ Study with higher 3
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”1-PARC E15 Experiment
4 Searchmg for K pp

Beam spectromete S
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'?’He(K‘, Ap)n Analysis

¥ Measurement
» SHe(K~,Ap)"X" missing-mass

3
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Analysis for the *He(K~, Ap)n reaction

¥ Final spectrum of Ap invariant-mass

= MK
:U'|]|||||||||||||||||IJF;}|||||||||||||||||||||||||||||

4 PRELIMINARY
¢
I

++

%
+
H++++ +++m +++

450 * Continuum contribution

* Peak structure around
K™~ pp mass-threshold

400

350

4 MiZp)

300 » Contribution from other

material can not make
the structure

250

200

Counts/ 20 (MeV/c?)

150 » The peak structure can

not seen in “Mixed
event analysis”

100

50

)

-
IpllllllllllllllII|IIII|IIII|IIII|IIII|II'|IIII

2.1 2.2 2.3 24 2.5 2.6 2.7 2.8 2.9

Ap invariant-mass (GeV/c?) , 8 ‘

,_
=
i HEEN
e
=




"R

esults and Discussion

JPS Meeting @ Osaka UniversitK

M
_cosB®
=]
=

-0.4

-0.6F

-0.8F

# Relation of cos 85"

D el [ ]

CM  HCM
o Px- Pn

GCM _
M- IpsM|

COS

» Continuum contribution

* Distributed widely
» Peak structure
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'Results and Discussion

¥ Fitting the spectrum
» Pickup the peak structure

Continuum Peak + Continuum
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¢ Fitting the spectrum

» Pickup the peak structure

* Peak=0.7 < cosOM < 1.0
—0.47-(0.0 < cosO5M < 0.7)
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¥ Fitting the spectrum
» Pickup the peak structure

* Peak=0.7 < cosOM < 1.0
—0.47-(0.0 < cosO5M < 0.7)
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"Results and Discussion

¢ Fitting the spectrum

including Z%pn P RELIMlNARY o

300 2/ ndf=17.6/19
» Solid : Apn
» Dotted : Z%pn
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€ Mass position and width
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» Mass position does not changed. o E T
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'Results and Discussion

0.7 < cosOM < 1.0

¥

Applying the fitting for,
0.95 < cos M < 1.00
0.90 < cos M < 0.95
0.85 < cos O™ < 0.90
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350

2
)
9 ~
=3 n
= =

Counts /20 (MeV/c
7
=

To check the peak position and width of

24 25 26 27 28 29 30 peaks below and above the threshold
Ap invariant-mass (GeV/c?)

2017.03.20 ,14 ‘

n
[ —]
=]
o
[
[0
o
()
L8]




JPS Meeting @ Osaka UniversitK
'Results and Discussion
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"Results and Discussion

¥ Peak positions
» Lower peak (Breit-Wigner) : constant
» Higher peak (Gaussian) : depends on cos 5™

20T T T T T 1T T T 1 1 1 T 1]

2E EBEHMINOGT:
g e hiherpek ~2450 MeV /c? NOT constant
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i e e
2.3_§—+—| | | | E )(Z/ndf —3.71/4 Constant
2'3111'.75 — 0.80 — I[l.t*l:'s — I []J:il}I — IU‘FJS — 1.00

2017.03.20 ,16 ‘



JPS Meeting @ Osaka UniversitK
'Results and Discussion

At first, n(K~,n)K~

€ Assuming

» The “QF” peak position can K@ —‘ n
be estimated by, \ ¢

2

— >

. _ q
Mor = ZMp + My + 53—

» g : momentum transfer Second, ppK~ — Ap conversion

» Mg~ : mass of Kaon ” . —_
¥
A. ‘

2017.03.20 ,17
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¥ Peak positions

Z-SOL T T T T T T T T T T T T | T T T T _1
2482_ S S PRELIMINARY 3
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2 240 S't/On—_
g- 238 M(K pp) =
= 236 —
5] C .
- - -
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©® K™ pp bound system 350 NG pp)

» Quantum number 300

* Strangeness: S = —1

[\
N
=

[\
=
=

* Baryon number: B = 2

Counts / 20 (MeV/c?)
2

» The lower peak could
be K~ pp bound state

5
90 21 22 23 24 25 26 27 28 29 3.0
Ap invariant-mass (GeV/c%)

o 5

2017.03.20



' JPS Meeting @ Osaka UniversitK
Comparison with previous experimental results

¥ Deep (B.E.:100 MeV) state is not observed.
& Peak position and width close to theoretical works.
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00~ 2 ndf=17.6/19 4 WpTrT T
- ; - 160 £27 -
K 2505 . 10F- ) 3
E 200 - _ 3 This work mfio}.. E
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omparison with theoretical calculation

¥ Spectrum shape is similar.
¥ Peak position is slightly deep in the Exp.

E15 result
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ummary

¢ IM(Ap) spectrum in the SHe(K~, Ap)n reaction has
two peaks below and above the Kpp threshold.

@ The peaks can be fitted by Breit-Wigner and Gaussian
distribution.
» Assuming that the Breit-Wigner resonance for the lower peak,
the mass and width are found to be...

» Mass : ~2330 MeV /c?

» Width : ~70 MeV /c?
= These values will be finalized in near future.
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"Future plan of E15

¥ Higher statistics
» J7 study

¥ Neutron detection
» K~ ppn cluster study

¥ Gamma ray detection
» XN decay mode study
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