Minutes of the 8th PAF working group meeting

17 October 2005

******* DRAFT VERSION *******

Participants:

----------------

L. Camilleri, R. Garoby, R. Ostojic, F. Ruggiero, W. Scandale, P. Schmelzbach (PSI), E. Shaposhnikova
1) PSI experience with high power proton beams


P. Schmelzbach presented the experience of PSI in dealing with high power proton beams, in particular with respect to Swiss regulations in the domain of radiation protection and management of radioactive waste.

After recalling the layout of the PSI proton facility and the distribution of beams and experiments, P. Schmelzbach reminded of the history of the upgrades of the accelerator complex and beam delivery system from the initial design value of 100 A/590 MeV to the present regular operation at 2 mA/1.2MW and the foreseen upgrade to 3 mA/1.8MW. The main factor enabling the high power operation of the facility is the small beam losses in the accelerator chain (< 0.5 A at the injection/extraction elements) and transfer lines (< 1 nA/m = 0.6 W/m).

PSI upgrades were done in close collaboration with Swiss federal authorities in charge of radiation protection and radioactive waste treatment and disposal. The agencies, OFSP, DPSIN and NAGRA, were involved from the inception of the projects and gave valuable input on the relevant technical issues and preparation of official authorization requests. A close collaboration is considered as a main factor in effective preparation and resolution of all technical and administrative issues. A good example of such collaboration are the storage containers, which were developed by PSI, and which were used as protective elements in the accelerator complex and then finally disposed in radioactive waste storage. The containers and procedures for waste specification have received the necessary authorizations and can be used at CERN or other sites.
The experience of PSI has also shown that:

- the safety authorities should be contacted at an early stage of the project, so that they are informed and can suggest design changes, if necessary
- authorizations should be requested independently for the accelerator complex and the uses with special safety requirements, e. g. medical treatments, Isotope production, spallation source., 
- in more general terms, the project organization should have a good understanding of the safety rules and of the meaning of the specific technical vocabulary to avoid misunderstandings, and relations with the safety authorities should be regular and open.
2) Effects of higher injection energy on SPS performance
E. Shaposhnikova presented an analysis of the expected effects of higher injection energy in SPS. She recalled the required nominal LHC beam parameters and the achieved performance of SPS in 2004. The starting point of the analysis is that the SPS remains unchanged and that the injected beam retains the present longitudinal and  normalised transverse emittances.
. The known intensity limitations in the SPS, single and multi-bunch, were then individually analysed in case of injection energy in the range from 30-60 GeV.
A number of aspects would clearly profit from increase in injection energy (space charge and IBS, transverse beam emittance, capture losses). This is in particular the case for ion beams (injection of light ions could be done above transition; easier acceleration of heavy ions-but still below transition). Thresholds for TMCI and e-cloud instability in H-plane are expected to increase, although the combined influence of TMCI and space charge needs to be analysed in detail. On the other hand, some of the present bottlenecks (e-cloud instability in the V-plane, longitudinal multi-bunch instability, beam loading) are not expected to be affected. In conclusion, the SPS operated at higher injection energy would be a considerably simpler machine to operate, with some of the intensity limitations similar to the present accelerator. 
These points were acknowledged in the discussion, and the need for simulations comparing TMCI instability and Vertical blow-up with e-cloud was underlined. F. Ruggiero agreed to investigate the possible contribution of machine physicists in the ABP group. 
Moreover, the need to continue SPS impedance reduction (e.g. by improving the SPS kickers) and other improvement programmes was again underlined.
It was also pointed out that any future injection scheme should reduce, or at least maintain, the injection porch duration in view of the fact that the turn-around time of the LHC and its injectors is one of the important mechanisms to increase the integrated luminosity.
3) Miscellaneous

A first meeting with F. Meot (CEA/IN2P3) will be held on Thursday 20, October at 14h30 in Bdg.866/1-A13 to initiate investigation of the potential of FFAG in the low energy part of the accelerator complex. Every interested member of PAF / POFPA is welcome.

The next meetings are scheduled for 24 and 31 October and 21 and 28 November 2005. Further discussions during the POFPA meeting on October 18 lead to the following tentative planning (warning: the start-time of the meetings is changing !):

- Monday 24, October at 16h00: PS+ cycles – W. Scandale

- Monday 31, October at 14h00: Needs of beta beams – M. Benedikt

-  Monday 21, November at 16h00: RCS solutions for low energy injectors – H. Schonauer

- Monday 28 November at 16h00: possible FFAG solution as a low energy injector in the PS – F. Meot (CEA/IN2P3).
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