H. Haseroth, 7/1/04

Round Table Discussion at NO-VE in Venice on Dec. 5, 2003:
"Some pages to resume and illustrate your point of view at the end of the discussion together with your suggestions."
It has been mentioned that the general situation for high energy physics and for neutrino physics in particular in our society, including our politicians and funding agencies, is not as we would like to have it, to put it mildly. Nevertheless I do believe in “dreaming”. Of course not the dreaming of somebody sitting in a corner and not doing anything. But I believe in the “constructive and communicative dreaming”. As an example I should like to mention my experience with the CERN heavy ion project. It took about three decades until a small group of people had convinced lab directors and funding agencies to accept this project. Quite a few individuals had to convince the relevant people of the scientific interest and the technical feasibility of this project. It is true that this project was one or two orders of magnitude smaller than a Superbeam or a Neutrino Factory and that at that time money could be found more easily and in a less bureaucratic way. Nevertheless its success was linked very strongly to the “not-give-up-attitude” of some of the main players, who were able to convince the significant people – politicians included – of the interest of this project. It seems to me –as an outsider, who is an accelerator physicist – that the importance of neutrino physics can be made clear to the relevant people. Neutrinos are one of the most abundant particles in the universe and our knowledge about them is just starting up. If we are convinced that “we have a point” we will be able to communicate this conviction also to other people. We must make an effort in this sense.
Coming to the technical problems of what to do: It is clear that any Superbeam or Neutrino Factory facility is to be optimised with respect to the physics programme and the associated detectors. R&D in this domain therefore is very important, but as an accelerator physicist I only want to comment on the machine aspects. Even if we have convincing dreams it is clear that the most likely scenario is a staged approach. Therefore we ought to aim at a Superbeam as a first step. 
However, here it is very important to get our priorities right: to build a proton driver is state of the art. There are no fundamental unknowns. The work that has been done for linacs at Los Alamos and for ESS, TRISPAL, CONCERT, EURISOL, SPL and the SNS has paved the way to the design of a linac, which could serve as a proton driver. It is true that the high beam power requires to severely limit beam losses, which would yield undesired activation of the machine components which might make hands-on maintenance impossible. Optimisation is needed for this reason and to propose a cost effective and safe design; possibly (in case of the SPL) including an accumulator ring, but all of this can be done with present day know-how. 
The situation with the target and the pion collection device looks much different. Nobody can at the moment claim to have a design which can be built applying today’s know-how. It is pretty clear that some of the ingenious ideas will ultimately fail. This includes also the question of the beam dump, as the target will absorb only about a quarter of the beam power. The amount of induced radioactivity must be handled in an extremely safe way and the question of the disposal must be addressed. Although we might be lucky and get rid of some part of the induced activity in form of medical isotopes, this will not solve the problem completely! It is therefore very important to promote R&D in this domain if we want to have a possible and safe option in the not too remote future. It would look silly to have one day a proton driver and only then start work on the target and collection with an unpredictable time scale!

In addition the special problems of Neutrino Factories should not be forgotten if there is the desire to build a cost effective facility. The Muon Ionisation Cooling Experiment (MICE), planned at RAL and aimed at studying the fundamental technological problems of muon cooling will boost the know-how for all neutrino related activities.

In view of the general situation and the scale of these projects it is clear that international collaboration is of utmost importance. We must profit from the strong R&D on Superbeams and Neutrino Factories which is going on in the US and in Japan. However, we can only efficiently collaborate and we will only profit from the work of the others, if we are willing – and capable – to put in our part of the share. In this sense the European activity badly needs some more support.
A Neutrino Factory surely can be built, but investment and operating costs will largely depend on the R&D being carried out now. At the moment we are in the fortunate situation that there is an international community dedicated to this goal. However, not to loose the momentum, it is crucial and urgent to get more support to avoid abandoning an activity which will be very difficult to start again.

I would like to mention in addition the subject of muon colliders. Some time ago regarded by some people as science fiction, it must be noted that the advances in cooling theory and technology are so impressive as to consider this type of machine as a real possibility for the future. 
This may open the “High Energy Frontier” to lepton beams, which cannot be reached by circular electron/positron colliders due to the enormous synchrotron radiation making them prohibitive in terms of cost and rf power. Due to their higher mass and hence low synchrotron radiation, muons could be accelerated up to extremely high energies (with truly monochromatic lepton collisions due to the low beamstrahlung) in compact circular machines replacing the need for linear electron/positron colliders: a machine with a quarter of the size of the LHC could give 5 TeV in the centre of mass.
In conclusion strong support for R&D in the domains of targets, pion collection and cooling is essential if one wants to achieve any of the above mentioned goals.
