Minutes 

of the first Meeting of the European  Muon Concertation and Oversight Committee

CERN, Thursday 18 April p.m. and Friday 19 April

AGENDA :

Thursday 18 April 2002

14h30-14h40: Welcome - C. Wyss

14h40-15h00:  Introduction to neutrino factory physics - K. Peach

15h00-15h20:  Status of neutrino factory studies as seen from CERN - H

Haseroth

15h20-15h30:  Coffee break

15h30-16h40: Discussion about present and possible future contributions

from the represented Institutes:

- CERN - H. Haseroth (10')

- CLRC - K. Peach (10')

- INFN - M. Napolitano (10')

- CEA-DAPNIA - A. Mosnier (10')

- IN2P3 - M. Lieuvin (10')

- GSI - O. Boine-Frankenheim (10')

- PSI - R. Eichler (10')

~ 16h45: End of the meeting.

19h30  Dinner (CERN, Restaurant no. 1, Glass Box)

Friday 19 April 2002

08h45-12h00:  Drafting of a coherent R&D plan for neutrino factories

09h45-10h00:  Coffee break

12h00: End of meeting.

Composition of the Committee:

IN2P3: 

Marcel Lieuvain Technical director X

Stavros Katsanevas Sceintific director X

CEA DAPNIA Saclay 

Alban Mosnier SACM (chef de service) X

François Pierre (SPP) physicien Excused

INFN

Marco Napolitano (INFN Napoli) X

Andrea Pisent (INFN Legnaro) X

Switzerland 

Ralph Eichler (PSI) X 

GSI 

Ingo Hofmann (excused)

Oliver Boine-Frankenheim X

RAL 

Ken Peach (Director of PP sector, RAL)  X

Carlo Wyss Introduction 

LHC cost to completion problems. Focus on LHC… scrutinized R&D activities. 

Priority to CLIC and CTF3 …. Limited effort on front-end SPL … neutrino factory reduced to a few FTE’s for theoretical studies and contact with other laboratories. 

Mandate: 

Review status of R&D studies and define a first set of goals. 

Comment: Scrutinized? CLIC appeared to have taken place since a long time. Technology started at CERN. Advantage of keeping working on SPL, seen as already help to running SPS and LHC.  

Neutrino Factory felt far in the future. 

Q HH What if member states agree to increase budget by 1% to support R&D? 

A CW First priority given to LHC. Getting back on Neutrino Factory would lead to a mixed signal. 

1st step: go to European Union. 

CERN was first European Lab. but not in the European Union. 

1st step make CERN a node of a Network of excellence.

Should participate in Spiro’s  initiative

Failures of last year—Nufact, High intensity programme Neutrino Oscillations…. 

Agreed to put this on the agenda tomorrow. 

Napolitano: need to point to a specific programme. 

Ken Peach Introduction to neutrino factory physics. 

Solar neutrinos 

Homestake minem SK, SNO 

No way out of the fact that neutrinos have mass. 

1998 SK noticed atmospheric neutrinos are disappearing, too.

Points out that LSND will be cleared soon. (Miniboone)

Maki Nakagawa Sakata matrix

Absolute neutrino mass need a new idea!!!

2 mass differences

3 mixing angles

1 phase

2 majorana phase

sensitivity independent of sin2TH13!

Neutrino mixing matrix very different from the quark matrix. 

Different problem than for quarks,

Stress importance of Dm12 and sinth12… LMA crucial. 

Several 1000 km baseline. 

CP violation; compare neutrinos and antineutrinos

T violation 

There will only be ONE neutrino factory. 

Knowledge that sin2th13 is not too small is important. 

Need about 1021 muons. Matter effects in the earth.

Optimal effect in 2-4000 km range. 

Show diagram of 

Needs fancy pieces everywhere in the chain of accelerators. 

Very complete set of measurements…

Challenges. Machine

Proton source

Target

Pion and muon capture

Cooling 

RLA and  

Muon storage ring

RADIATION!

Technical challenges everywhere very good for our younger colleagues.

Neutrino physics 

Double beta decay 

Absolute mass measurement. 

Discussion 

Stavros:

THE argument: if the next generation of superbeam does not see theta 13 does one still want to build a neutrino factory. 

Response 1. if no theta13, neutrino factory can go farther in theta13. Sensitivity to CP violation of neutrino factory goes farther than the reach of superbeams.

Helmut Haseroth

Neutrino factory layout

SPL 350 millions CHF

Accumulator and compressor needed to put beam into short bunches. 

Target: liquid mercury studies 

10`12 1.4 GeV pulses 

small horn pulsed very rapidly (50 Hz) test prgramme

cooling 

40-80 MHz scheme (Lombardi)

old PS cavity 88MHz High gradients with magnetic fields! No experience with this, things get worse when magnetic fields are applied..

Show feasibility study II. We would know how to build a neutrino factory. 

But… expensive!!! 2 G$ including staff. 

Cooling experiment…

Need muon beam

Section where could measure emittance

Cooling section 

Section where could measure emittance

Encouraging statements about cooling experiment from RAL+PSI

Lots of help from RAL on accumulator and compressor

FFAG concept first proton proof of principle. 1.5 MeV 

Want to build 150 MeV proton machine. 

Andgular aperture of 1/10 gamma 

Pt/Pl = .1 m/E 

Pt = 10 MeV

Q (Napolitano) Japanese contribution? 

R(HH) essentially FFAG…

US Induction linacs in California (Livermore)

AM: is there a preference for a scheme? Should we not concentrate on one scheme?

Oliver: production of pions (is 2.2 GeV OK? What about – vs +) 

HH: measurement taking place (HARP) 

Discussion on rationals for choice of energy and rep rate of the proton driver. 

Important issue. That may need to be solved. In due time. 

Possible Contributions: 
Helmut Haseroth

Cite ECFA recommendations

List CERN contributions 

Horns 

targets

Test 40 and 80 MHz cavities. 

Detectors 

Lots of different things….

Alternatives 

FFAG should decide… 

Beta beams 6H, 18Ne low energy beam…. Bunch length problem. Clear interest from GSI!

Statements of interest. 

Ken Peach

1. MICE presented to panel 25 March (Mike Zisman was ill…)  Notes are not out yet. Review was very positive.Lab is very pleased and will invite the collaboration to present a full proposal. Astronomers …RAL run by CLRC vs PPARC. CLRC very strong support. Director John Wood. Very strongly supported by Ian Gardner. How do we fund this?

2. MUSCAT work with a number of ways. Everything that we built worked and what we borrowed failed. Sci fibers nearly OK. 

3. HARP mentioned a few universities… .

4. target studies… welding institute in Cambridge. Can generate shocks of the same order of magnitude as protons impinging. 

5. CERN design… working on fast cycling machines. Philosophy is that we imagine how would you do this if you had to do it. 

6. criticism of designs is always that one builds on the home facility. 

7. FFAG channel…also very interesting 

8. looks as if one will need to combine FFAG+Cooling.

9. Layout on RAL site, needed for ministers. 

10. resources and recruitment. 2 FT people. Rob Edgecock + M. Ellis 

11. also Oxford, Imperial college. 

12. ISIS support, Chris Prior + G. Rees, and his team reinforced by 2 new people. (F. Gierick+?)

13. resources are a serious problem. 

14. advertised 2 posts for neutrino factory to back up Rob. Not too successful, so far. advertise environment. 

15. funding. Built up from 0 to 1.5 CHF/yr in UK for accelerator including staff cost. Present funding crisis. Growth planed will be somewhat delayed.  

16. NUFACT02 will be in London this year. Science minister will come to our diner and give a speech. 

17. PSI + RAL had discussions about possible locations for MICE. 

18. Propose that MICE would be a good start to get things off the ground. 

Helmut suggest increased collaboration with Helge Ravn on target issues. 

INFN: Marco Napolitano  (transparencies) 

Theorists experimenters and even accelerator physicists have been involved in studies since 1998. 

Contributions to HARP and LOI for MICE.

HARP first NuFact R&D experiment joined by INFN investment about 1 MCHF

MICE LOI: INFN interested in the sector of particle detectors. Proposal of using the TPG. 

Accelerator group: special funding programme. Involved in MICE simulations.

Could not contribute as planned because of involvement in the XFEL. 

Goals of physics oriented people.

· completion of HARP data taking and analysis.

· JHF-nu

· MICE experiment

· Studies of various options

Acceleratorists can give some contribution to the study of the cooling channel test experiment (MICE) but at the moment it looks unlikely to have a major commitment. 

TRASCO people? 

Contributions from Frascati…? 

New project : study a high brightness light source in Frascati. 

Way of funding of people is different for machine (special projects) 

Any way to get these people if they team up with 

Ask if one could envisage a 2 MCHF project together bewteen 

Palumbo, Castellano, Tazzioli can give a small contribution but difficult to give a major contribution. 

Much better optimism on the side of the experimenters. 

Legnaro side (Pisent): build a superconducting Linac for protons; participate and get high intensity (up 30 mA 5 MeV 100 MeV 5 ma protons) important for several applications. 

SK: More intensity in CNGS seems interesting to INFN, would’nt it? 

Alban Mosnier 

Physicists -> detectors

Linac driver 

Collaboration on low energy driver. P source and Low energy beam 

IPHI

Simulation studies

-- Simulation studies for the decay channel (F. Meot)

-- …

could discuss after collective priorities are set together. 

Jean-Michel Rey… 

Ken will make sure that there is a good dinner. 

Katsanevas

Present status is a small group involved in HARP

Marcel Lieuvin: 
Accelerator people 20-30 people in IN2P3. 

First involvement in LHC. 

Hadron therapy project. 

Soleil

Horns for CNGS, 

Main contributions would be to IPHI. Meeting next week to study the possibility of using IPHI for the SPL. 

7 MeV needed for SPL, vs 5 MeV for IPHI.

Will do tests at CERN with DTL cavity. 

RF couplers for TESLA 

HORNS ???? In Orsay??? Nice for Superbeam. Not quite the same horns as for neutrino factory. 

Total budget for accelerator R&D at IN2P3 is 1.5 MCHF. 

Within a couple of years effort on LHC can be relaxed and applied to an exciting project. 

A worry, the time objectives: important to participate in a 2-5 years program with concrete test and results. Paper work never comes to the end and is somewhat frustrating. Do it! Some possibilities will open within the next few years. Need a Very Exciting Project. 

Stavros insisted that the horn is a very similar problem for superbeam as for Nufact. 

Mosnier asked what the plans are for testing the 88 MHz cavities, clarification on the program for components tests for the 88 MHz scheme. 

GSI (Oliver Boine-Frankenheim, the benjamin of the group) 

Group of beam dynamics.

High intensity beam dynamics. 

Can contribute if there is an overlap with ongoing projects. 

Got the money for therapy 

Cooling of exotic nuclei in storage rings. 

Have some free capabilities.

Initiated this nice EU proposal (RTN project) 

Insist that we propose referees with accelerator background to the European Union. 

Accumulator/compressor rings. 

Transverse particle dynamics studies, we have the tools. Long term space charge studies in accelerator rings and accumulators. 

Dedicated beam physics experiments. See about Linac and beam studies. 

Can do dedicated beam physics experiments

Electron cloud limits beam intensity in proton machines 

Interesting beam physics. Beta beams would be very well suited

(ask about the opportunity to study cold muon source)

PSI 

Some activities related to Neutrino Factory. 

1. state that difficult to host the MICE experiment. 

2. have cooled muon beam 10000 muons per second (missing 10 orders of magnitude)

3. high intensity proton beam (will have up to 1.5 MW) 3-D code for space charge.

4. INFN-CEA-CNRS – 1 MW liquid target. Many problems with safety. Windows for liquid vs solid interface. 

5. material science in general: many little probes. 

6. we know only ONE supplier that exist in the world – in Russia – for RAD hard magnets. 

7. 5T 5m long decay channel. Need forced flow of critical helium. 

8. General remark: Switz. would increase the CERN budget if it were used for R&D. 

9. Stress liquid lead-bismuth experience similar to that of a liquid mercury target for neutrino factory. 

Somebody has to start making a proposal…. Program with region Rhone - Alpes. etc.. for fellows working at CERN. 

Radiation resistance of superconducting magnets  (see Flückiger).

Anticipate the amount of waste that one generate. One must have a solution foor this when the project is proposed. 

(This is necessary by law in Germany!)

PSI has 1MCHF per year for radioactive junk disposal.  

‘Free electron lasers are much nicer’ 

many applications of low energy muons. 

Ideas on very low energy muon source. Preliminary ideas were not actually completely followed up. 

Discussion during dinner

Raised points of ‘constitution of MCOC’

Whom does MCOC report to : lab directors and funding agencies directors

Term of mandate of delegates?

Mission of MCOC. (see invitation letter) 

Give message to Neutrino physics community. 

Eichler compares ESS committee to TESLA.

One needs one Bjorn Wiik, who believes that he carries a flag…. (may be not so extreme) Certainly needs a lab that is behind the project. 

The neutrino factory studies will be considering the next project after the LHC AT CERN. 

Target and horns will be interesting as investment in the medium term. 

Need to recommend a few experimental actions 

Define three or four crucial technologies. 

Accept that one lab takes the lead (e.g. responsibility) in one of the labs. 

Need concrete proposals 

Carlo Wyss emphasizes the concrete R&D with spin-off (high intensity, target, material resistance (e.g.horn?)) 

Napolitano but beware that doing something just for spin-offs is only propaganda

CONCERT project had difficulty because the communities involved (neutrino factory/transmutation/retreatment of wastes/….) are at very different levels of maturity. 

Target/high intensity/material resistance…. To see with Eurisol and waste disposal can be included, then. (ask Ravn about it) 

There is a large number of labs in Europe that are interested in high power proton target and surrounding elements.

Main line of thought we are going towards 

Napolitano proposes that Carlo Wyss (represents CERN) is the chairman of the MCOC and Alain is the Scientific secretary. 

Unanimity. 

Ken Peach invites the chairman to go on visits to the various labs to explain the project and conclusions. 

For horns one should set links with Orsay vs Simone….  

High intensity linacs. (Legnaro, Saclay) seems to be a natural collaboration… 

MICE Cooling experiment very long program and needs to be started soon. 

High mag field and tough configurations. (High gradient low frequency RF cavity)

Carlo Rubbia in Spain? 

Question of Eichler: How could countries contribute to R&D at CERN?

Preferred scheme is to ‘send people to CERN to be trained’ and of course also to distribute R&D researched supervised by CERN. Part of the R&D should happen at CERN, with people paid by countries. The reverse should absolutely happen. 

Need support from CERN. OK if this is in the context of target and 

horns. (Test facility in BA7)

Switz is eligible for grants starting  June 2002.  Full members of EU programs. 

M. Napolitano… MICE seems to well funded so no problem…(?) 

CERN involvement in it is a time dependent statement. 

(RF power sources should be earmarked so that  it does not disappear…) 

Nevertheless committee should state this as one of the EUROPEAN priorities, although CERN cannot contribute to it at the moment. 

Matrix of possibilities (including the choice of CLIC…) 

CERN owes it to the world to continue 

For instance should CERN recognize the R&D

Responsible demand of the group is that CERN should take no action that would compromise the long term of the project. 

For MICE there has to be an MOU, if CERN wishes to be a part of the collaboration. 

Keep going on…. 

