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gIntroduction of J-PARC Hadron Facility

§Recent Results
§search for pentaquark ©+

§Prospects of near future experiments
§Summary
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Physic Program at J-PARC

Hypernuclear Physics
= hypernuclei in 2C(K,K*) double-A

Particle Physics
_T-violation

[counts/0.5MeV]

Exotics
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Pentaquark ©*
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Summary of Stage-2 Exp. T
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Search for K-pp Gamma-ray spectroscopy of
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deeply bound kaonic nucleus
E31  spectral information of A(1405)
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Power Upgrade Plan of 30GeV PS
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Recent Results
of hadron experiments

Search For Pentaquark Theta+



Search for pentaquark ©*

§ ©* (uudds) : explicitly exotic 5-quark
state LEPS 2003

§ First discovery from LEPS
Syna K0 a KK*n
§M =154 £ 0.01GeV
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Events/(0.02 GeV/c?)

ST <25 Mev 5 :“;baiékgrouné
§ many positive & negative results e
§ negative results from dedicated 14515155 1.6 165 1.7 175 1.8

MM, (GeV/c?)

experiments

§very narrow width
§ internal structure



o |
Search for ©* in - paK- X reaction

§ exclusive & only s-channel process

contributes " N
§ background processes well studied —e
§ no strong angular dependence  oton " o

§ crosssection T,

examine the existence of the narrow pentaquark
— with high statistics.

determine the width

— with high resolution of 2MeV



KEK-PS E522 experiment

« O*search via mpakK-X reaction
p,.=1.87,1.92 GeV/c

= target : polyethylene

= intensity : 3.3 X 10° it ~ /spill

e~ 7 X10% t ~on target

«dM = 13.4MeV(FWHM)

a bump was observed
at M =1530.8MeV/c2

at p,=1.92 GeV/c
but : S/N = 2.50
upper limit : ds/dQ < 2.9ub/sr

Counts/4MeV/c?
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p,. =1.92 GeVl/c

'10?.3 135 14 145 15 155 16 165 1.7
Missing Mass(GeVIcz)

ifexist, do/dQ =1.9 ub/sr



J-PARC E19

~ search for ©* in p(rt—, K7) with o | 8
missing mass techinque Cerenkov

-~ target: liquid H,, p=0.86g/cm? v -~=:-\
» beam momentum : H2 Target __—Tiaam @) Spectrometer
s Drift Chamber
pn:(1'92’ 2.00GeV/c) %\ (SDC1)
~ 8x 100t on target for each p,. Beam Drift Chﬂmbﬂ?’/.ﬂ.

(BC3)

odoscope2

Mass Resolution

SKS : AM = 2MeV FWHM
SKS

weight: 280 tons
Magnetic Field: 2.5T

odoscopel Acceptance : 0.1sr

as Cerenkov
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()mp =K X at 1.46 GeV/e

Study of 2* production +
Z_
4t

In T¥pakK*X reaction

= AM; = 2.21 + 0.05(stat.) = 0.1(syst.)
(FWHM)

"

=1 AM0+ =213 + 0.15 MeV/c2 (FWMH) ’185 1190 1195 1200 1205

Missing Mass [GeV/c’]

absolute mass scale uncertainty :
+1.4 MeV for ©* region

Achieved enough good resolution.



T+p - K"+ Xt @ 1.38 GeV/c T +p - K'+X- @ 1.38 GeV/c

™ E19 2012 data E192012 data, 1.38 GeVic
E19 2010 data, 1.389 GeVic
Goodetal, 1325 GeVic
Candlin et al. (1983) @ Goodetal. 1.275 GeVic

E19 2010 data

mp —=K X at1.38 GeVic

0 2 4 6 g 10 12 14 16 18 20 / g 10 12 14 16 15-,'
Scattering Angle (Lab) [deg] Scattering Angle (Lab) [deg]

U Good agreement with previous data
U Most precise measurement from E19

14
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1.92 GeV/c mpaK-X 2.01 GeV/c mpaK-X

—}— E19 data (2012) mp—K X at2.01 GeV/c
—— Simulation sum

----- Nonresonant KKN

--------- hn

- A(1520) K"
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1.50 155

Missing Mass [GeV/c?]

*: : : : : '
44 146 148 15 152 154 156 158 1.6
Missing mass [GeV/c?]

K. Shirotori et al., PRL 109 (2012) 132002

M. Moritsu et al., PRCI0 (2014) 035205

no significant structure was observed.
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90% C.L. upper limit of cross section
2.01 GeV/c mpaK-X

1.92 GeV/c mpaK-X

do/dQ,. ;5 [ub/sr]

1.54 1.55
Missing mass [GeV/c?]

upper limit of the differential cross section is
0.28ub/sr (90%C.L.)



90% C.L. upper limit for 1/2+ Upper limit of decay width can
be obtained in model
dependent analyses.
o Ig
Hyodo, Hosaka & Oka, PTEP 128, 523 (2012)
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' With combined analysis, we
T obtain

' v [ <0.36 MeV for %2+

I <1.9 MeV for Y-

Decay Width [MeV]

Yot . P-wave resonance
510 1515 1520 1525 1530 1535 1540 1.545 1350 Yo- 1 S-wave resonance
Mass [GeV/c’]
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comparison with other experiment

U We give the best upper Limit among negative results
cf. Belle (I'g < 0.64 MeV) R.Mizuk et al.,PLB 632, 173 (2006)

90% C.L. upper limit for 1/2+

o DIANA finite width reported from

DIANA estimated from o
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DIANA:
M = 15382 MeV

[ = 0.342-0.10 MeV
PRC 89, 045204 (2014)

LEPS: :
M = 152442 + 3 MeV For DIANA region,
PRC 79, 025210 (2009). Our U.L. is comparable to their width, but

: does not completely contradict the DIANA result.
For LEPS region, I <0.22 MeV.



Comparison with LEPS

§ LEPS : o =12nb/sr (lab.)

§ g is translated into ® through
calculations based on the

effective Lagrangian.
Nam et al., PLB 579 43 (2004)

allowed regions of ',
—JP=1/27

§ the allowed regions are shown
by red/blue arrows, obtained
from mt/K-induced reactions,
respectively.

§ the I' p IS Shown by green
arrows.

§ seems no model to reproduce
O eps Within upper limits from
meson induced reactions.

T.N. Takahashi, doctor thesis, Univ. of Tokyo (2015)



branch angle . 5°

at SM1 high-p beam branches off from the primary line
30 GeV primary proton (101%/s, 104/s)

8 GeV primary proton for COMET
secondary particles (~20 GeV/c) 20



Physics Programs at High-p

§ Medium modification of mass of light
vector mesons

§ dilepton measurement

§Baryon Spectroscopy
% § Strangeness to Charm : = & A,
§ close up diquark correlation inside baryon
§Exotics
§ Z(1690) : K-~ molecular states?
& q(udss)

§ =--?
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(p) p(o,D*X)
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* Decay measurement in coincidence w/ p(rt,D*") assists the
Missing mass spectroscopy.
* Decay Branches:
diquark correlation affects I'(A*->pD)/T (A *->X ).
* Angular Distribution: spin, parity
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Expected spectra: oz =1 nb

N(Yc*)~1000 events/Inb/100 days
Sensitivity: ~0.1 nb (30, '~100 MeV)

If there are
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II2.I3III3III.I :
Missing Mass [GeV/c?]




summary

§The first physics programs was successfully done.

§ upper limit of tpaKo production

§ observation Kpp-like structure in d(m+,K+) reaction
Y. Ichikawa et al., PTEP 2015 (2015) 2, 021D01

§New high-momentum beamline will provide us
an opportunity to study a variety of hadron
physics programs.
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