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J-PARC E15/E17
KN physics

J-PARC E 1 6 Yokkaichi, En’yo, ...

¢ physics

Riken J-PARC Center under RNC?
K, & physics?
charm physics??
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m,/m, in nuclear matter

Study of KN interaction”|
by E17 / E15

sharing resources: area, setup etc.
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Atomic States

h/h
T. Waas, N. Kaiser%( W. Weise, Phys.
Lett. B379 (1996) 34.

atomic states
Nuclear States level shift and absorption width

E17: K-3He 3d - 2p x-ray
K at rest

level energy and decay width

strongly attractive in I=0 channel



KN study by atomic states

level shift and absorption width

repulsive side

20

attractive side

E17: K-3He 3d - 2p x-ray

Calculated 2p level shift by Akaishi

(Coupled Channel) Y.Akaishi:EXA05
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New data from Osaka group
(one of new data : in-flight) in-flight (K-, n) reaction @ 1 GeV/c

indicating very deep potential
Kaon condensation?

T. Kishimoto et al., Prog. Theor. Phys. 118 (2007) 181
fit = Green’s function

2C(K-, n)
2000 1
}IUUU -
U
- deep & wide KN pot. 2 :
Re(V) ~ 200 MeV S s
Im(V) ~ 50 MeV 3
500
- lower background 100
in-flight ensures ... 050 |
2N process suppressed -

kinematically separated I | Y s
not seen in the spectra 150 -100 50 0 50 100 200 180 180 -140
-BE(MeV) Re(V) (MeV)



E549/E570 (KEK) ... Suzuki
AN Invariant mass vs AN total momentum

counts/{10 MeV/c) counts/(10 MeV/c)
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1. ‘NN’ 5.4 dominance of K ‘NN g -> AN severe background 2N abs.

2. More intense contribution of B, for kaon at rest kinematics



DISTO experiment: exclusive
pp — K+*Ap at T, =2.85 GeV

COR

i 0.3 0.2 0.1 0 -0.1

- | T A A A N A A A
@ 25| B(Kpp) [GeV]
S
(73]
s 20r | : Preliminary
S : :
% : : : 40 45 50 55 6.0 65
G 1.5} ! ! >
S Ul : : M(Ap)~ [(GeV/c?)?]
- I I
- : : :
S 1.0[ - o
s | foBl ol
z || Niodjia
- - ! I NE g J(

0.5 - ! a: _iig !
- ' + i =+ !
1 = -:+§ E'D_ 1
- | AT B VA
) I =i EE| .1+, | T Yamazaki,P. Kienle, K. Suzuki et al.
2.0 2.1 2.2 2.3 2.4 2.5 2.6

arXiv:0810.5182
MpA)  [GeV/c?]



i Koike & Harada
“K'pp” is the lightest, most fundamental kaonic nuclei,

theoretical and experimental measures
B.E. and I' are not converged!

(a) SGM: Shevchenko-Gal-Mares,

(b) YA: YampazaKi-AKaishi, - ~ Fadldeevcal. 7 Theory
variationgal cal. with phenomenolggicalM&b¥amigzaki, Akaishi
with phendmenological K*N ing’  PRL98 2007) 02301, SGM: Shevchenko, Gal, Mares
PLB535 (2002) 70 DISTO ] * 1S: 1keda, Sato
[ % | - DHW: Dote, Hyodo, Weise
| - IKMW: Ivanoyv, Kleine et al.
= 100 —{ = NK: Nishikawa & Kondo
2 FINUDA 1 = AYO: Arai, Yasui, Oka
~ * YHNJ: Yamagata, Hirenzaki et al.
— —¢ * WG: Wychech, Green,
50 Experiment
X - tw - FINUDA
(c) DHW: Dote-Hyodo-Weise, x (d) FINUDA:
Variationtl cal. a0 o fitting to FINUDA
with Chi — e experimental data

based Kbal‘N int. NPA804 (2908) 19N V) PRL94 (2005) 212303.



..o . . . Koike & Harada
€ Decomposition into semi-exclusive spectra
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3He(K-,n) K-3He->“ppK-”+n [Z=2]

Vs
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Reality of E15/E17



Neutron Couy;

" nust — Actual deS|gn

Neutron

Beam Sweeping Counter
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Beam Line

Figure 1: Detector setup f01 the plopoqed eXper lment
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CDC is now at J-PARC

=\We brought CDC to J-PARC site.
"Now aging of the CDC is started |




CDH prototype together with Solenoid magnet

= CDH prototype were mounted inside solenoid
magnet for test purpose

Fabrication of the CDH element will be completed by Nov/2008
CDH will be installed inside Solenoid magnet by mid Dec/2008



L|qU|d 3He Target for E15

R, \ Cooling test with 4He gas
',., .t‘ A
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SHe liquefied system is completed by the - L
end of this year Time [hour]
Temperature of the Target Cell 1.25 K

The x-ray detection device will be installed
in the target next year Temperature of the 1K Tank 1.24 K

Pressure in the 1K Tank 1.2 Torr

Liq. “He Consumption 45 L/
day




Neutron counter

= \We will use same neutron counter used for
KEK E549 experiment ( exist! )

= But support structure will be rebuild for E15

Move to J-PARC



Beam line spectrometer

= Extremely busy because beam line
spectrometer need to be ready by Jan. 2009

= Design of the spectrometer is almost completed
=" Commissioning of the detector is under the way
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HRPERELTPLIRE
K, ¢ meson physics

Kb s F IR F R R EER J—PARC E15 (on going!)
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® production via'p beam

< p+p — @D measurement in 1.2-2.0GeV/c at CEFR

(originally exotic particle search)

< OZI rule broken process

N LEAR

“total cross section of p+p = PO as large as ~4 ub@1.3 GeV/c

@@ dominant up to p at 1.4 GeV/c

< this means ...
“ pbeam @ 1.3 GeV/c
@@ is more than 90 %

cross section (1b)

N

p+p— @D reaction for
@ production channel

Phys.Rev.D57(1996)5370
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Bound state search

p+p— PP reaction

momentum transfer by p at 1.3 GeV/c : ~200MeV/c

(® momentum relative to nucleus)

400_....|....|....|..

D+p—¢+¢

momentum transfer |

smaller than A hypernuclear

formation via (rr, K+) reaction & 300 to the backward ¢ -
Exp_erl_ment 2 ol i 7
Missing mass by forward ®—KK : A G Mol s
backward ® tag by K*A decay 5 100} : .
o L. . .1l
800 1000 1200 1400

incident momentum (MeV/c)

- All the particles marked by strangeness
- Backward ¢ is ensured to be in a mucleus



KK momentum distribution ?

m,/m innuclear matter
1.5

/\ Invariant mass < me

missing mass < Eth
<PKk-> < <PK+>

~
\. 0.0

1 ~ 2 3
/\ ]
T. Waas, N. Kaiser g& W. Weise, Phys.

©
/ iInvariant mass = m¢
Qo missing mass < Etn
\ <PK-> = <Pk+>
@

-
o

200 MeV

o
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>
OS 7 T 717 T 7 117 717 71 1§

Lett. B379 (1996) 34.
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FEK 2

B — )LHIREE ¢ K1.8 & K1.1 /DY OF] & BEZE - AME K

The Panda Detector (as propsed in the GSI| CDR from Nov. 2001)
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Iry to Establish
RIKEN J-PARC

Center



Sub-Nuclear System RD
Hadron Physics

Large Scale Detector at J-PARC

Particle Physics

New Muon Source development |

New generation Slow p * RIKEN-RAL

Ultra-low emittance muon beam
to realize g-2 : high dens. & low temp. & laser






Thank You!






Sub-Nuclear System RD

Hadron Physics * Confinement

Origin of Hadron Mass

— 99. 95% of the Material Mass is from Nuclei
— Nuclei consist of proton and neutron
— quark mass is only 1% of proton and neutron

Where other 99% comes from ?

Is Nanbu’s Theory correct?
Major subject at J-PARC
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From QCD to Nuclei

QCDOM5/\ ROV
QCDD:ERE

FEBEQCD : NS5 —HUASD. BEZOREE. (T, u, mg) 1B

v

INROY EMLERBEZEZRIRTSD./—VILE—K
ZIRISTITNE & Z DIEN

IZDIEFRD (1BXIFRY) 2k (FBEHF) [GRE
ELEIRRED S hESIREEN

\l

SEEER =1 vy ]

JI\ROVHSRF
BREEFEZHZR

SO A—0 (EFY - BRE) O#¥ZzEHLDY K~

BF. I\AROYV, XV, ke ZEVZERIRF*

—fx{t% 73 < QCD

BRDO +—20BBEDIEN

2008/9/1 @ RIKEN Makoto Oka
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€ Energy-dependent K--”pp” optical potential

Uopt,. (’I“) — (‘/0 + 1 W) f(E)) eXP [_(T/b)Q]

K~—pp

L. phase space factor

Mares, Friedman, Gal,
PLB606 (2005) 295.

f(E) =038 fl(E) + 0.2 fz(E) O

08—

* 1,(E) : 1-nucleon K- absorption

0.6—

Kpp — “Kp”’+p—>an+X+N

* 1,(E) : 2-nucleon K- absorption

0.2 —

Phase space suppression factor

Kpp — K- +“pp” > X +N

(nO JC emiSSi()n) 00260 200 180 100 50 o0
E (MeV)

The Green’s function is obtained by solving Klein-Gordon eq.;

{(w — Vc()ul,('r))2 + V2 — 1 =24 U;P_t" (r)} G(w;r,r") = 53(r — ')

(T —pp




€ Parameters of the employed optical potentials

Potentials V, W, B.E. T

(MeV) (MeV) (MeV) (MeV)

(a) SGM -350 -165 72 115
(b) YA -300 -93 51 68
(¢ DHW -240 -100 22 69
(d) FINUDA -405 -300 116 67

* b =1.09 fm for all potentials;
The shrinking effect of the core nucleus is small.



€ Employed K--”’pp” optical potentials

—100

—400

U°PY(E; r) (MeV)
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