RCNP

B-PAC

GeV

1994.5 Work Shop on Hadron Physics with Cooled Stored GeV Proton Beams

1991.9
1993.4
1994.2

GeV
1994.3 B-PAC
1994.4
1994.5 WG

1993.12 TARN

1994.4 lattice injection

TARN
1994.10
1. RING
3.
1. GeV

( )
1996.2
1996.3
1997.3

i) GeV e-A
1997.6 8 /

e-A
1997.12
1999.4
( PEARL )
1999.12 TARN 1.1 GeV

TARN
2000.7
2001.2 e-A
PEARL
TARN

2001.4

( )
2.SPring-8(LEPS) TARN R&D

2. LEPS
i) R&D
/ ( 1)
RCNP WG
300 MeV/u
( 1)
e-A
AVF etc.



2001.6 LEPS e-A JHF
2002.1 FFAG, RING
AVF
1 1-3GeV
2002.3-2003.3
2003.7
2003.7
- WG
2003.11

2004.2

AC-AG

RING

WS

1.5GeV



2004.08.06

1991.9.14
(B7) RCNP
ECR ( ) DSR+FPP
RCNP
RCNP
( )
2 2

“Letter of Intent”
1



1992.10.16

(B4)
(3) RCNP
RCNP

1993.4

1994.2.22

[B]
1.

)

GeV

PAC ( :

KEK "Review Committee”

B-PAC)



1994.3

B-PAC
1994.4
1994.5.18
[B]
2.
3)
RCNP program Current program
PAC( B-PAC)
program
[ 7
GeV
( ) 3
1. 5 12 21-22
1. RCNP
2. TARN2 (
3. TARN2 (
4. RCNP ( )
5. 1
6. Magnetic Monopole Condensation for Confinement and

Chiral Symmetry Breaking



6 4 14-15
lattice

injection

~N o o1 A W N P

6 5 6-9
Workshop on Hadron Physics with Cooled Stored GeV Proton Beams

1. AVF H-(D-)
Stripping injection
2. lattice 2GeV
TARN2
3. lattice

8] RCNP Workshop "Hadron Physics with Cooled Stored GeV Proton Beams™

1994 5 5 -5 9
proposal 1 1

TARN (Tp 2GeV)
N,=10" p/  x 10° rev/sec
=10'" p/sec

Nt=10% atom/cm?

L=10% /sec/cm?

K.Hatanaka Current discussions of the Working-Group(status report)



-Imai

. Itahashi
.ToKi
-Hosaka
.Sato
.Suganuma
.Ohsumi
-Nakano
-Ejiri
-Enyo
-Arima
-Yabu
.Suzuki

.Hosaka

< » X T = x x 4 xx T 4 » T 4 X H

.Mizno

1994.10.11

[E]
5.

€Y)

&)

a)SPring—8

b)

.Kishimoto Physics with GeV proton beams

Real and virtual photons from nuclear reactions in GeV region
Several comments on internal targets

Subnuclear Physics at RCNP

Hadron Physics at few GeV regions

Hadron physics with GeV proton beams-Meson Production-

Glue balls, hybrids and exotics

Meson production, Hypernuclear production, Solar fusion reaction
Eta decay physics

Quark Nuclear Physics Project

Toward the RCNP "Cooled stored GeV proton ring"

Hadron Physics & pi—nucleus interaction at low energy

Exotic mesons
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Meson Production(summary)

Systematic and precision studies of quark Photon spectroscopy (summary)
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DISCUSSION on Research Programs at RCNP

© The general remarks on the present situation of RCNP were reported by Y.~Nagai.

A booklet of the report of the review committee (January 2000) was handed to the

PPAC committee members.

Discussion points were:

1.

Role of RCNP as one of the national user facilities in Monbusho is important
for development of advanced sciences, education of young scientists,
experience of professional scientific carrier.

Scientific projects should be considered by taking into account a limited
number of the RCNP staff members.

Discussions on the future projects in the past were shown and the problems
of the projects were pointed out from the viewpoint of cost, site, and

engineering development.

. The Review Committee reports that the activities of RCNP are relatively diverse,

and the RCNP theory group should play a leading role in the field of (low energy)



nuclear physics.

o Collaborative work between theory groups and experimentalists were discussed. The
PPAC will organize a good system to support the scientific activities at RCNP by
the mutual effort from both experimental and theory sides. One way to solve this
problem is that the PPAC encourages the experimentalist to invite theorists in
the COE program.

© There was a request that the support for the ring cyclotron experiment should be
specially considered for a small group.

© The PPAC suggested that statistics of education and scientific achievements are

necessary for RCNP as the national user facility.

2000.11.1

5 DISCUSSIONS

Future project

We start to discuss the future project of RCNP. It was suggested that we need

to summarize the activities and their outputs of the Ring Cyclotron, the LEPS at
SPring-8, and the Oto Cosmo Laboratory. We will edit a booklet to summarize these
activities, and another booklet to write clear motivations for the future project.
We again discussed the projects (e-A collider, PEARL etc.) proposed in the past. These

discussions will be continued in the next PPAC.

2001.2.23

6 Discussion of the RCNP future program

K. Sato (RCNP) reviewed a plan and problem which had been discussed on the e-A collider
in the past.

* 8-shaped rings, then it is good for the spin physics.

* Luminosity becomes better for colliders at energy, e (10 GeV) + A (several GeV).

* Cost estimated was around 40 billion yen.

K. Hatanaka reported the present status of the PEARL project. This was considered

as the first stage of the e--A collider project.



It is also recognized that it may take many years (like 5--7 years) before start up
a big project for RCNP even in the earliest case by considering the present situations
as RIBF and JHF.

Therefore, a medium-range plan is necessary. In the past, a few plans were discussed
such as,

* TARN Il install. (1 GeV, hand-made Synchrotron)

* AVF cyclotron upgrade: Good for beam quality.

In the PPAC discussion, RCNP members showed a strong motivation to the Quark Nuclear
Physics. In order to go this direction, several necessary works should be discussed.
* Workshop series, Proposal to J-Lab., Proposal from PPAC, Review of Quark Nuclear

Physics, Workshop just before or after PPAC, Systematic study,...

2001.4

2001.7.27

6 Future Plan
RCNP future plan is discussed, and PPAC members agreed in following points.
* Quark Nuclear Physics in LEPS facility at Spring8 is without doubt a promising,
unique and attractive direction of study, and should be proceeded. It is the current
project and still under development. Thus future plans in this direction will be
discussed later in the future.
* Election-Nucleus collider (e-A collider) proposed a few years ago will conflict
with JHF project, because a few tens GeV/A is required for incident energy of hadrons
and nuclei to get good luminosity. The cost for this part is huge, even if we utilize
Spring8 electron beam.
* Proton machine with high intensity and almost continuous beam at around 1.5-1.6
GeV is attractive. We can proceed the physics developed in AVF and Ring Cyclotrons
at current RCNP. The physics involved with this type of new accelerator facility is
as follows.
- Various Nuclear Beams at around 400 MeV/A:
-—- Clear Spin-Isospin Spectroscopy with d, 3He beams
- Correlation and Medium Effects of Nucleons
-—— (P.3p), (pP,.2pM) (M: meson)



- Meson medium modifications:
-—- pionic and other mesic atoms

- Surface pion condensation:

2002.1.8

1 Future Plan

* Report for the future plan (Hatanaka, Sato)

FFAG, Ring Synchro-Cyclotron, and AC-AG Synchrotron have been considered as the next
accelerator in RCNP.

(Ep,D=(1 GeV, 10 mA) machine will cost around 8-10 Byen.

If we require Ep=2.7 GeV, cost will be larger by about 30 %.

To put the next accelerator in the present building or in the present site,

more area (tennis court area ?) and better shield for walls are necessary.

4. Discussion of the RCNP future program
RCNP future plan is discussed, and following direction was suggested for the proton

machine.

* The next "Dream Machine™ can be opened to public, but we should put the main
motivation in nuclear physics. RCNP is strong in
* Spin-isospin excitation of nuclei, and neutrino interaction
* Single and Double Giant Resonances
* Pion physics and Chiral Symmetry
* Cluster excitation in stable and unstable nuclei
* Few-body physics
and we should keep these strong points also in the next machine.

* Midium time scale:
Injector upgrade and lon source upgrade will cost around 2 Byen, and the resolution
is improved a lot by these upgrade.
These upgrades increase the above mentioned strong points of the current Ring

Cyclotron.

* Long time scale:
Dream machine construction should be considered.



We expect Ep=(1-3) GeV, and I >= 10 mA. The essential points to keep strong points
are Beam Polarization and Good Resolution.
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