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Hadron Experimental Faclility (Current Layout)
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Hadron Experimental Facility (HEF)

Lines

K1.8

K1.8BR
K1.1BR
KL

Hypernuclei, p, K, p (2 separators) < 2.0 GeV/c
Hadron Physics with S

Hadron Physics with S p, K, p (1 separator) < 1.0 GeV/c
Lepton Flavor violation p, K, p (1 separator) <1.1 GeVic

Neutral K rare decay Neural Kaon ~ 2 GeV/c

~10° Hz for K*

~104 Hz for K*
~104 Hz for K*
~106 Hz

Intense Kaon Beam in the momentum range of ~

1 Ge'\//c
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L
Nuclear/Hadron Physics at HEF

- Modern picture of nuclear force based on QCD
- Hypernuclear spectroscopy — YN/YY int. = lattice-QCD
- g-ray spectroscopy(E13), double-strangeness system(EO3/EO05/EQ7/E42)
- YN scattering (E40)

- Hadrons in vacuum and medium
- Exotic hadrons (E19)

- In-medium property of hadrons
— Chiral Symmetry Breaking (CSB)

+ meson-mass spectroscopy (E16)

- LNN three-body force

- Phase diagram and Equation Of State (EOS) of quark (hadron)
maltter
- low-T high-r region Strangeness physics
« n-rich L-nuclei (E10), multi-strangeness, KN interaction (E15/E17/E27/E31)

- Hadronization phase  Hadron physics
- exotic hadrons (E19) , charmed baryon spectroscopy (E50)

Blue: performed or on-go
Red: plan



Results (1)

- E19:Search for Q* by p~+p—K-X 2010, Jan.201’
- No peak was observed L odmony | Tp K X at 2,01 GeVie ]
- U.L. of cross section : 0.28mb/sr
- U.L. of Q*width: 0.36 (1.9) MeV for Y2 * (V27)

Counts / (MeV/c")

PRL 109, 132002(2012)
PRC 90, 035205(2014)
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- E10:Neutron-rich 6 _H via the SLi(p~,K")
- No peak was observed
- U.L. of cross section :1.2nb/sr

= QObservation of 3 candidates
by FINUDA ( PRL 108,04251(2012) )

PLB 729, 39 (2014)
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Results (2)

Experimental Method

« E27: Search for K-pp bound states by /@

the d(p*,K*) at P,=1.7GeV/c
Jun. 2012 s
Missing mass spectrum is obtained with two protons tag 0
Observation of “K-pp”-like structure
PTEP 2015, 021D01 (2015) B @ @
Binding Energy g5 (stdt) (syst.) MeV y*o
Width +87 162 +6dStat.) (syst.) MeV
-45 -78 Missing mass spectrum
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.
t

A positive sighature of K-pp bound state
was obtained. Comparison with other

experiments and theoretical studies are
necessary and important to establish K-

pp bound state.

Analysis of inclusive spectrum was also
published.
PTEP 2014, 101D03(2014) -
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Results (3)

E15: Search for K-pp bound
states by the 3He(K-,n)X-Lp Formation

1st- stage RUN with 1% of the proposal

arxiv:1408.5637 [nucl-exMay 2013 exclusive measurement by

[Missing mass spectroscopy|
and
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Results (4)
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Discovery of X-Nucleus for the first time — KISO Event -
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Plan and prOSpeCtS We have almost finished the renovation work from the

radiation incident on May, 2013, and just restarting the

- In 2015 beam operation soon.
- g-ray spectroscopy of 4, He and '° F (E13@K1.8)
- Charge Symmetry Breaking of 4-body hypernuclei YN int. (in medium)
« LN spin-spin interaction in sd-shell hypernucleus EOS

< radial dependence of the interaction

- K-pp search by both missing-mass and invariant-mass (E15@K1.8BR)
< comparison Wl.th E27 results KbarN int. EOS
- Some conclusion of K-pp bound system

- 2016 —

- Study of double strangeness system at K1.8 using KURAMA/S-2S
- Emulsion exp. (EO07) 100 LL hypernuclei, X-nuclei

- Energy shift of X-ray from X-atom (E03) LL and XN interaction
- Spectroscopy of X-hypernuclei (EO5) 1?,Be

- Search for H-dibaryon (E42)
- Detailed study of KP2'N interaction / L(1405) at K1.8BR(E31)

KParN int. EOS
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s
New Primary Proton Beam Line

- New primary Proton Beam Line

= High-momentum BL + COMET BL = |
has been funded and the construction ' Ej
started. : =
: High-p -
Separatio
- . é N,
n High-momentum Beam Line = ey
— Primary protons (~10%° — 10%?pps) I
e E16 (phi meson) is considered to be | COME
the first experiment. I
— Unseparated secondary particles (pi, ...) n COMET
* High-resolution secondary beam by — Search for m to e conversion
adding several quadrupole and — 8 GeV, 50 kW protons
sextupole magnets. — Branch from the high-momentum BL

— Annex building is being built at the
south side.



Status of Beamline Magnets

Branching Devices :
Lambertson magnet,
Magnetic Septum (MS) x 2
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Branching devices: field measurement underway

B-line A-line
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B-line A-line

MS2

Field measurement

Field measurement probe




Lambertson




Beam Line Magnets in SY :
Construction & Alignment are completed
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High-p Line and E16 Spectrometer
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Large spectrometer magnet being installed at
the right position on the beam line




Secondary beams

Thin production target!
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Unseparated Secondary Beam

Noumi

Prod. Angle = 0 deg. (Neg.)

Prod. Angle = 3.1 deg (Pos.)
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J-PARC E50

Stage-1 approved by J-PARC PAC-18, August 12, 2014,

CHARM Spectrometer

Inclusive p(7,D*) Y, **

Cross Section:

p(7,D*p)D° 6 (A) ~ 1 nb (no meas.)
P PlED YY)

D(Y,)

Acceptance:
~ 60% for D¥,
~ 80% for decay 7'
Resolution:
Ap/p~0.2% at ~5 GeV/c
(Rigidity: ~2.1 Tm)

H. Noumi, KEK workshop 2015



http://research.kek.jp/group/hadron10/j-parc-hm-2015/slides/Noumi-2015-03-15.pdf

Charmed Baryon Spectroscopy

Level structure (Exp.)
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v A /pmode assignment is not established yet.

v Little of Y, is known.

H. Noumi, KEK workshop 2015



http://research.kek.jp/group/hadron10/j-parc-hm-2015/slides/Noumi-2015-03-15.pdf

Measurement of GPDs:

Spacelike vs. Timelike Processes
Muller et al., PRD 86 031502(R) (2012)

Deeply Virtual Meson Production Exclusive Meson-induced DY
T -

To be measured with hadron beams.

27



“GPD” and “Transition GPD”
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J-PARC E50 Spectrometer + MulD

< 2m > Ring Image
Internal TOF  FM magnet Cherenkov
T Counter ecay p(p*)

T

Internal DC \

e & e
Beamp- ~ 7 | L HR || e -
/ﬂ o y

Fiber tracker

\ \ 19]<60_

YF wall
DC _ Scintillator Muon

Internal TOF P trigger device

Acceptance: ~ 60% for D*, ~80% for decay p* 29
Resolution: Dp/p~0.2% at ~5 GeV/c Rigidity ~2.1 Tm)



See Takahiro Sawada’s Talk!
GPD(xg,t;Q?) from space-like and
time-like processes
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Hadron Hall Extension
- Extend the Hadron Hall for ~105m.

- Construct 2 production targets with beam lines.
From discovery to

measurement of KO rare
decay

Single strangeness
experiments to explore
generalized baryon-baryon m

interaction

Spectroscopy of multi-
strangeness and charm
systems



Hadron Hall Extension

- Hadron Hall extension has been proposed to the Science
Council of Japan for their recommendation as a next big
project, and selected as one of the 27 important big
projects.

- The Institute of Particle and Nuclear Studies, KEK has
made the discussion for future projects (ILC, neutrino, and
Hadron extension) at the research program committee,
and they have concluded that the Hadron extension
should be promoted, as well as other projects.



Summary

- Physics experiments started at the Hadron Hall of J-PARC, and
the first physics papers have been published from experiments.

- The funding for the high-momentum beam line with COMET was
approved by the government. The construction started. Mass
shift of phi meson would be the first experiment, and other
experiments are being discussed.

- The Hadron Facility restarted after the May, 2013 incident. More
fruits come soon.

- Discussion on the extension is active. Your ideas are welcome.
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