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Executive summary:

At its third meeting, The Muon Science Advisory Committee reviewed the progress on construction
of the Muon Facilities at J-PARC, the technical advice provided by the Technical advisory
committee (M-TAC) which had met in mid December and the initial responses by the Muon team
. Good progress was noted in all technical areas and the specific advice from M-TAC was taken
very seriously in the design of the facilities. Good progress was seen in the civil construction of
the MLF building during the site visit as part of M-TAC December 2004 meeting and installation
of components will proceed very soon. Critical orders are being placed and it is important that
operational requirements be reviewed in detail now. This was a key recommendation of M-TAC
which is implemented by the group. Most of the MuSAC meeting concentrated on the plan for
“core Users® projects as endorsed last year by the International Advisory Committee (IAC) and
its possible implementation at J-PARC. Candidate core projects were presented; the process
for evaluating these core project proposals was discussed and the requirements for experiments
evaluation were reviewed. MuSAC endorses the concept of a call for letter of intent to screen
the proposed core projects in the near future and allow the proponents to seek funding from
their respective funding agencies. Regarding experiments approval and beamtime allocation, the
committee is recommending that a single PAC be created under the aegis of the future J-PARC
centre as part of a Muon facility Division and that all experiments be subject to such reviews except
possibly for proprietary research which would be handled by J-PARC management. The detailed
scheduling of experiments would be done by the J-PARC management taking into account the

advice on priority given by the PAC.



Introduction:

The third meeting of the Muon User Science Advisory Committee (MuSAC III) [see appendix
A for membership of MuSAC] took place on Friday and Saturday February 25™ and 26™ 2005
at KEK ahead of the International Advisory Committee on J-PARC. This meeting was preceded
in December by a meeting of a Technical Advisory Committee (M-TAC) dedicated to the review
of the technical issues associated with the Muon Science facilities at J-PARC. This arrangement
allowed MuSAC to focus this time on the more scientific and user related issues while the technical
experts on M-TAC concentrated on design, engineering, commissioning and maintenance issues.
The agenda for the meeting is reproduced in appendix C.

The previous MuSAC II meeting had recommended to better integrate the muon facility in the
overall technical environment of the MLF and to focus on operational requirements affecting the
design and concepts for the beamline components. It also considered the concept of Core User
facilities, which was endorsed by MuSAC II and subsequently by the TAC.

In this report, a brief survey (section 2) of M-TAC ‘s recommendations and of the initial responses
to those is given, followed by a review of possible initial experimental programs associated with
“core user” proposals (sec 3). The committee examined the suggested experiments and their
requirements, and discussed how core programs would be selected (Letter of Intent process) and
how beamtime would be allocated. This is described in sections 4.With two years remaining before
initial commissioning of the 3 GeV ring, it is time to define how users will interact with Facility

builders to optimize the muon opportunities at J-PARC.



1) Response to recommendation from MuSAC II:

The main recommendations of MuSAC II were:

- push for better technical integration of the Neutron and Muon facilities in particular with
regards to maintenance, remote handling, safety related systems and exploration of common
infrastructure support for neutron and muon users like for example computing support.

- Discussion of core program - Minimal standards for equipment supplied by users(LOI) and
contractual arrangement with core users.

- Meson Science Users Association to take an active role in defining user interests in J-PARC.

The first recommendation was dealt with and reported to the new M-TAC committee in December
This report summarizes the finding of the M-TAC committee and the initial response of the Muon
Facility team to the December recommendations.

The second recommendation was dealt with during the MuSAC meeting itself and is reported under

section 3.

The third recommendation was directed to the Muon User group and Dr. Nishida (TIT) reported
that a number of new initiatives had been undertaken to better link the user community with the
Muon facility of J-PARC. They are:

- Bi-annual newsletter
- Annual general meeting
- WEB site

2) Technical progress and responses to M-TAC recommendations:

The committee heard a comprehensive report by Dr. Y.Miyake on the status of the Muon facility
construction and J.-M. Poutissou summarized the recommendations made by the M-TAC committee
at its December meeting.

The civil construction of the beam transport and associated muon production target and secondary
channels caves is progressing very swiftly. Most of the permanent shielding is in place and key
magnet positioning plates are now installed. Most of the beamline elements are, or are about
to be, ordered. Hence it was critical that the technical review in December examine all the key
components prior to making the purchase commitments.

The composition of the M-TAC committee is given in appendix B.

Very detailed evaluations were performed on systems for which imminent decisions had to be taken
before going to the tendering process and more specifically on the proposed production targets. The
committee also reviewed how operational requirements ( for maintenance and repairs ) could affect

the design of major components.



Based upon the recommendations from the M-TAC meeting, the

muon facility construction group has been working on the following items:

i)

iii)

V)

Vi)

Pillow Seal Test Bench: constructing a test bench for the pillow seal that will be used at
J-PARC. The pillow seal is a radiation hard sealing system that was first developed at PSI.
This design was adapted to match the J-PARC requirements, such as a longer stroke, a better
vacuum, and different flange diameters. A prototype has already been manufactured and
successfully tested. But the full system that will include the shield plug, the insertion guides,
etc. still need to be fully tested. That is the reason why the construction of a real-size pillow
seal insertion device was started. It is 3.3 m high and will be used between the primary beam-
line magnets. The tests will include insertion using a crane, sealing, leak testing, and removal.
They will also test insertion and removal with tilted guides, miss-aligned flanges, different
surface finishes, damaged flanges, and operation with and without the pantograph. Each test
will be repeated several times to check the reproducibility.

A redesign of the pillow seal assembly to equip them with a thin He tube to diagnose vacuum
leaks.

As recommended by M-TAC, further evaluations of radiation induced problem (DPA and heat

generation) in the muon target were undertaken. The summary is as follows:

performer Calculation code

N. Kawamura PHITS (a.k.a NMTC/JAM)
G. Heidenreich MCNPX

K. Saitou MARS

The results from PHITS and MCNPX are in good agreement. The evaluation using MARS is
in progress.

Design of a stand for the cask to allow any rotation matched to the individual component.
Modifications of the magnet shims to make them easily removable and allow later adjustments
of the beam elevation after initial operation started.

Discussions with BNL experts as to the possibility to do irradiation tests on the interface
between Ti and graphite of the fixed graphite production target. A funding request was

submitted to cover the fee for the irradiation at BNL but was not granted.

vii) Modification of the storage pits (located at the 10m level) to allow evacuation of the target

assembly to eliminate deterioration of the bearings by the moisture in the air and to permit
regular operation of the target rotating mechanism while in storage. A steel tube with a
diameter of 100 mm is imbedded at 10m level through which vacuum flexible tube, control

cables and AC cable can be connected to the target assembly in the storage pit.

viii) Between M1 and M2 line, a door is now provided to allow access in the case of emergency.

iX)

According to the recommendation from M-TAC, the target chamber was designed to

accommodate either a fixed target assembly or a rotating target assembly.
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The decision on the final production target can now be delayed until after the R and D is further

advanced since either fixed or rotating targets can be used.

As the installation of components is about to be started, it is imperative to continue review in detail
the beam monitoring system, the interlock procedures, the regular maintenance activities as well as
to anticipate possible failures and repairs involving complex remote handling procedures in the high
dose level anticipated at J-PARC.

This is now where the focus of the design team is redirected.

3) Possible Scientific Program for J-PARC Muon:

A large part of the MuSAC meeting was devoted to the presentation of the scientific aspirations
of some representative muon users groups. In this regard MuSAC heard of the significant step
taken by KEK management to provide a supplementary budget allocation for cost associated with
the “movement of equipment from KEK to Tokai”. This is a significant positive initiative which
outlines the commitment of KEK to Muon science at J-PARC. This allows groups to consider
what science could be tackled in the early days of operation when the KEK decay channel will be
reinstalled at J-PARC. In the same vein , JAERI is also mounting a Muon group to exploit J-PARC’

s facilities. Other initiatives are considered to bring more resources to J-PARC , using the core user

concepts which was endorsed by the IAC last year.

Several scientific proposals have been presented and discussed. Those are:

1) uSR studies on spin and orbital dynamics in f-electron systems are proposed by ASRC/JAERI
group. They intend to explore the novel and exotic properties related to magnetism, multipole
ordering and superconductivity in 4f (Ce, Pr, Yb ---) and 5f (U, Np, Pu ---) compounds. In order
to do this kind of research, they proposed to construct a part of beam line and spectrometer at

the surface muon port.

ii) In order to characterize microscopically materials used industrially, a group at Toyota Central
R & D Laboratories has proposed pSR experiments at J-PARC. They particularly focused
on materials related to thermoelectrics and proton conducting polymers. They also proposed
experiments under high-pressure ~3GPa and high-temperature of ~500K to understand the

underline properties.

iii) #SR study on Nano-structured materials has proposed by a group at Osaka University. New
quantum electronic and spin states in low dimensional nano-structures are new challenge in
uSR research. Several examples, K3C60 complex and nano clusters in Porous Zeolites are
demonstrated. They need to have strong experimental support and collaborations, as well as a

good sample handling facility.



iv) In order to study properties at surface and interfaces, atomic physics and surface chemistry, it
is strongly required to use ultra slow muons. A proposal to develop a beam of slow positive
muons was presented by KEK group. Having such a characteristic beam, #SR opens new area
of science, like surface magnetism, surface diffusion and chemical reactions at surface. A part

of research activities has already been supported by external budget.

v) uCF research program has been proposed by RIKEN group. There is a general understanding of
the basic process of muon induced catalyzed fusion: more than 120 d t fusions per muon can be
achieved, the resonant formation mechanism and precise a—sticking calculation. Nevertheless,
discrepancies between theory and experiments still exist in the a—sticking probability and X-ray
yields. They proposed several experiments, like #CF in high-temperature and high-pressure
solid, high precision X-ray measurement, thin films study and non-equilibrium target. All

require intense y~ beam at J-PARC.

In summary, the proposals presented here are all quite unique and well match to the J-PARC
MSEF. Nevertheless, each proposal should have wider participation from their community,
particularly the industrial use and the area of nano-sciences. To initiate the process of accepting
some “core Projects” for the muon facilities at J-PARC, it is proposed to proceed via a Letter of

Intent call, as soon as possible.

Call for Letters of Intent

In the near future, the MuSAC will launch an international Call for Letters of Intent (Lol’s) for
Muon Science Experiments at the Muon Facility of J-PARC. Compared to regular Lol’s for
experiments at running accelerator labs, these Lol’s serve a distinctly different purpose, namely
to get from the future muon users, especially the Core Users, an effective feedback for the design
and construction of the Muon Facility in the planning phase. Therefore, these Lol’s are mainly
addressed at muon experiments requiring major instrumental installations which may affect the

design of beam lines, apparatus and equipment including the production target.

Clear distinction is made between the “muon facilities” provided and funded by the J-PARC
construction program of Phase 1 or Phase 2, and “Core user facilities” financed by Core User
programs. Only facilities not belonging to the Phase 1 or Phase 2 construction of the J-PARC
project are entitled to get privileged allocations of beams and beam time during o years with 3
occupation fraction. The definitions (and limitations) of the o, § coefficients will be made by the

J-PARC management after consultation with the MuSAC.



A Lol must be rather specific and cover the following informations:

- title, names of experimenters and their institutions, spokesperson(s), contacts,
references of the leading partners

- scientific goals and merits of the experiment

- request of beamline and leg if applicable, specifications of experimental equipment,
desired changes and extensions of the muon facility

- requested beam intensity and beam properties

- estimated cost for the hardware installations, beamline changes and the later operation

- time plans for installations, tests and experimental running

- plans of funding among participants, requests as core user for a years, (5 occupation fraction

Recommendation: The MuSAC supports strongly the launch of an International Call for Letters
of Intent for Muon Science Experiments at the Muon Facility. The Lol’s must be specified well

to create an effective feedback for the Construction team.

The committee discussed the proposed timescale and procedure to be followed .The Lol process
should be initiated by the J-PARC director. The deadline for a first round should be no later than
December 31, 2005, giving the J-PARC-management and the MuSAC the opportunity to evaluate
and prepare a response at the time of the next MuSAC meeting. This first round of LOI’s should
not completely freeze out the plan for future facilities for ever and a second round of Lol’s may be
launched sometime after the review process of the first one is finished.

The Lol process would result in a scientific evaluation of the proposed facility in terms of their
impact on J-PARC muon science, the feasibility of incorporating this core contribution in the muon
facility and the conditions for it to be approved. Armed with this recommendation from the J-PARC
centre management, the proponent would then initiate the search for funding at their respective
funding agencies and would be invited to sign a formal agreement with the J-PARC centre when

funding is approved.



4) Program Evaluation Committee (PAC):

The MuSAC committee reviewed the proposed structure of J-PARC in the operation phase and in
particular how the program advisory committees (PAC) will be formed under the proposed J-PARC
centre. The propose structures for the neutron experimental facilities was reviewed as a possible
template.

The MuSAC committee is of the opinion that the PAC evaluation system should be as simple
as possible and one single PAC for the muon facility would be best. An overlap between the Muon
Facility PAC and the Neutron Facility PAC would be desirable for cases where scientific topics
are addressed using both probes (Magnetism, superconductivity for ex.). Under the core project
system envisaged for both Muon and Neutron facilities, core users who contribute large facilities
(Beamlines, spectrometers etc.) are given the privileges of using a fraction {3 of the beamtime
for their own program during a period of o years. The (1-f) portion of beamtime on that core

installation is available for open competition.

Recommendation: MuSAC recommends that all of the experimental proposals for (1-f)
portion of the beam time should be evaluated on their scientific significance by a single PAC.

The experimental proposals for o-year and the [-portion of beam time of owner usage should
be also evaluated for their scientific significance by the same PAC even if beamtime is not
allocated in competition with other users.

The proposals of proprietary research should be evaluated and approved by J-PARC-Centre in
an ad-hoc fashion. However this component of the research program should be limited a-priori
by management to a small fraction of the beamtime to keep open research as a the main purpose
of J-PARC.



Conclusions:

The Muon facilities at J-PARC are entering the phase of completion of the civil infrastructure
and initial installation of beamline components. Most of the components are ready for tendering
to industry and critical decisions are being taken. The technical advisory committee is providing a
detailed technical review of the proposed facilities. Its advice has been taken into account by the
facility group and good prospects for an early start of the physics program can now be envisaged.
It is time to evaluate the “core projects “ submissions to complete the experimental infrastructure
beyond Phase I and Phase II projects. A proposal for Letter of Intent process is endorsed by MuSAC.
MuSAC strongly advocates that a Proposal Advisory Committee (PAC) structure be implemented
soon under the aegis of the new J-PARC centre and as part of a muon facility division.

MuSAC is pleased to offer its congratulations to the dedicated team for their progress towards
building the Muon facilities at J-PARC.
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Appendix A:

MuSAC membership

J. Akimitsu* (Aoyama gkuin U)
R. H. Heffner* (Los Alamos Lab.)
S. Ikeda (KEK-IMSS)

Y. Ikeda (JAERI)

M. Iwasaki* (RIKEN)

Y. Miyake (KEK) Secretary

N. Nishida (Tokyo Ins.Tech.)

K. Nishiyama (KEK MSL Head)
C. Petitjean (PSI)

J.-M. Poutissou (TRIUMF) Chairman
L. Ponomarev (Kurchatov Inst.)
Y. Yamazaki* (JAERI)

H. Yasuoka (JAERI)

Observers:
R. Kadono (KEK)
K. Nagamine (KEK)

Appendix B:

M-TAC membership

Mr. George Clark (TRIUMF)

Dr. Chris Densham (ISIS)

Dr. Gerd Heidenreich (PSI)

Dr. T. Matsuzaki (RIKEN)

Dr. Y. Miyake (KEK) secretary

Dr. Jean-Michel Poutissou (TRIUMF) Chairman
Dr. Nickolas Simos (BNL)

Dr. K. Tanaka (KEK)

Dr. K. Ueno (KEK)
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Appendix C:

Agenda and schedule for 3" MuSAC meeting

Feb 25 (Fri)
9:00-9:30  Closed committee meeting
9:30 Greeting A.Koma
9:40 Report of J-PARC Project construction
Overview (30min ) S. Nagamiya
(Including RCS Accelerator)
10:10 MLF (Materials and Life Science Facility) (30min) Y. Ikeda

(Including 3N-BT)

10:40 - Tea break -----
10:50 Report of J-PARC.MSL Facility Construction

Overview (40min ) Y. Miyake
11:30 Report of 1* M-TAC meeting

M-TAC meeting (20min ) J. M. Poutissou
12:00 - Lunch -----

Provision for J-PARC muon:

13:00 Current design of the secondary muon channels (20min)

K. Shimomura/J. Doornbos

13:25 1SR research program in JAERI-ASRC (20min) W. Higemoto (R.Heftner)
13:50 1SR research program in Toyota (20min) J. Sugiyama
14:15 #SR study on nano-structured materials; a user’s view (20min)

Y. Nozue
14:40 Ultra slow muon beam ( 20min ) Y. Miyake (Y. Matsuda)
15:05 uCF research program( 20min ) K. Ishida
15:30 - Tea break -----
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On the “Core Users Program” and “Call for the Letter of Intent”
15:40 MLF operating system and decision mechanism of muon experimental program
(10min) K. Nishiyama
“Core Users Program”including beamline/spectrometer installation (10min)
K. Nishiyama
16:00 Discussion on the “Core Users Program”and draft of the “Call for the Letter
of Intent”

17:20-17:40 closed committee meeting

Feb 26 (Sat)
9:00-11:30  Closed meeting
11:30-12:00 Summary talk (open)
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Appendix A:

MuSAC membership

J. Akimitsu* (Aoyama gkuin U)
R. H. Heffner* (Los Alamos Lab.)
S. Ikeda (KEK-IMSS)

Y. Ikeda (JAERI)

M. Iwasaki* (RIKEN)

Y. Miyake (KEK) Secretary

N. Nishida (Tokyo Ins.Tech.)

K. Nishiyama (KEK MSL Head)
C. Petitjean (PSI)

J.-M. Poutissou (TRIUMF) Chairman
L. Ponomarev (Kurchatov Inst.)
Y. Yamazaki* (JAERI)

H. Yasuoka (JAERI)

Observers:
R. Kadono (KEK)
K. Nagamine (KEK)

Appendix B:

M-TAC membership

Mr. George Clark (TRIUMF)

Dr. Chris Densham (ISIS)

Dr. Gerd Heidenreich (PSI)

Dr. T. Matsuzaki (RIKEN)

Dr. Y. Miyake (KEK) secretary

Dr. Jean-Michel Poutissou (TRIUMF) Chairman
Dr. Nickolas Simos (BNL)

Dr. K. Tanaka (KEK)

Dr. K. Ueno (KEK)
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Appendix C:

Agenda and schedule for 3" MuSAC meeting

Feb 25 (Fri)
9:00-9:30
9:30

9:40

10:10

10:40

10:50

11:30

12:00

13:00
13:25
13:50
14:15

14:40
15:05

15:30

15:40

16:00

17:20-17:40

Feb 26 (Sat)
9:00-11:30
11:30-12:00

Closed committee meeting

Greeting A. Koma
Report of J-PARC Project construction

Overview (30min ) S. Nagamiya
(Including RCS Accelerator)

MLF (Materials and Life Science Facility) (30min) Y. Ikeda

(Including 3N-BT)

Report of J-PARC.MSL Facility Construction

Overview (40min ) Y. Miyake
Report of 1 M-TAC meeting

M-TAC meeting (20min ) J. M. Poutissou
----- Lunch -----

Provision for J-PARC muon:
Current design of the secondary muon channels (20min)
K. Shimomura/J. Doornbos

1SR research program in JAERI-ASRC (20min) W. Higemoto (R.Heffner)
1SR research program in Toyota (20min) J. Sugiyama
1SR study on nano-structured materials; a user’s view (20min)

Y. Nozue
Ultra slow muon beam ( 20min ) Y. Miyake (Y. Matsuda)
UCF research program( 20min ) K. Ishida

On the “Core Users Program™ and “Call for the Letter of Intent”

MLF operating system and decision mechanism of muon experimental program

(10min) K. Nishiyama

“Core Users Program”including beamline/spectrometer installation (10min)
K. Nishiyama

Discussion on the “Core Users Program”and draft of the “Call for the Letter

of Intent”

closed committee meeting

Closed meeting
Summary talk (open)
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