Minutes of the REX-ISOLDE Upgrade meeting
ISOLDE, 304-1-001B, 2005

Presents: Peter Butler (chair), Joakim Cederkäll, Pierre Delahaye, Piet Van Duppen, Luis Fraile, Oliver Kester, Reiner Krücken, Mats Lindroos, Karsten Riisager, Thomas Sieber, Heiko Scheit, Fredrik Wenander

Agenda:
1. Status of HIE-ISOLDE project
2. Upgrade to 5.4 MeV/u
3. Beam preparation improvements
4. Upgrade to 10 MeV/u: ISTC proposal

1- Status of the HIE-ISOLDE project
Peter and Mats presented the status of the HIE project. The upgrade of REX-ISOLDE for variable energy and higher intensities is occupying a central position. A detailed report on the needs of this project can be found at: 

http://isolde-upgrade.web.cern.ch/isolde%2Dupgrade/Minutes2005/HIE-case.pdf.
The financial resources and contributions, efforts will have to be shared between several institutions or networks such as CERN, the ISOLDE collaboration, Leuven, Manchester, ISTC, the Swedish Wallenberg foundation, the German BMBF, EURISOL and EURONS. The total estimated cost is about 15 MCHF.  CERN being the main contributor a request has been submitted to the management board. The decision should take place after the NUPAC -Nuclear Physics and Astrophysics at CERN- meeting, to be held at CERN from 10th to 12th of October 2005.
2- Upgrade to 5.4 MeV/u
For the upgrade to 5.4 MeV/u, 620k€ are already available from the Leuven IKS Physics group of Piet Van Duppen for the RF-power supplies. It can be negotiated that this budget is used for other more urgent expenditures as well. The equipment needs for this next future energy upgrade consist in magnetic lenses, dipole magnets and power supplies, 4 200MHz RF amplifiers, 4 new IH structures and beam line elements. Oliver Kester pointed out that GSI could help with some of the lenses doublets and dipole magnets.  Also BMBF funds could be asked for building the new tanks. This upgrade may also get funds from the HIE project as soon as it is accepted by CERN.

Concerning the amplifiers, one of the 200 MHz already exists and is currently installed at the 9 gap resonator, but before any further use it must be modified because of design problems of its cavity. Two others could be existing 7-gap 100 MHz REX amplifiers for which the cavities would be redesigned at CERN for 200MHz operation. For the 300 kW amplifier of the main booster cavity, a 1 MW amplifier from Linac 2 (spare) would be available at CERN. Total costs for modification, power supplies and setup of this amplifier is ~250 k€. Thomas will produce a report summarizing the different requirements for the 5.5MeV upgrade before his departure from ISOLDE.
The installation of MINIBALL in the extension was also discussed. Mats told that a diploma student will be working for the beam line calculation starting in the month of September. The student can start with the beam line calculations done at Munich for instance. Joakim Cederkäll will coordinate the installation in the new hall. Depending on the size of the recoil spectrometer that will be installed after MINIBALL, several possibilities were brought up. In any case MINIBALL should be installed after a bending magnet not directly in the LINAC beam line for taking full use of possible stripper foils. Two different locations for these foils were considered, for an improved background reduction. Two bending magnets in opposite curvature configuration were imagined to keep MINIBALL parallel with the beam line and the maximum of space for the spectrometer. A second beam line also not in the alignment of the beam line should be used for an identification detector, such as the current ionization chamber.  It was concluded that a more detailed plan is needed concerning space requirements (and available space) in the hall extension. There has to be a detailed description of the needs from the MINIBALL user side, before serious particle dynamics studies can start. Independent from a particle dynamics design of the new beam lines, Mats Lindroos pointed out that – looking at the resources currently available at CERN – it seems very difficult to move the MINIBALL during the next shutdown period.
3- Beam preparation improvements
Fredrik reported on the last simulations done for a new more intense electron beam in the EBIS. An IrCe cathode could be installed using another electron gun, electron collector and possibly a modified inner structure for replacement of the current LaB6 cathode. A gain in reliability and in electron current – 1A instead of 300mA – is hoped for. This would reduce significantly the breeding time for heavy ions and would increase the breeding efficiency. The ultimate goal of this development is to make available at REX-ISOLDE the acceleration of heavy ions such as Pb. Currently Klaus Allinger, a diploma student from LMU supervised by Fredrik and Oliver performs simulations of the existing setup. The new cathode implementation should be simulated during the next 6 months. The tests could be then realized either at the MSL bench test next year or at the REX-EBIS itself during the next shutdown if the simulations go fast enough. Maybe more realistically the new cathode will be installed in the shutdown from 2006 to 2007.

The radioactivity limitation associated to high intensity beams in the trap was also discussed. Mats said that the vacuum group was currently working on it and it is foreseen that the REXTRAP primary pumps will be connected to a new recovery balloon in the next two years.

Piet asked about the slow-extraction long standing issue. This is also one of the major limitations for the experimentalists for which big number of events during short extraction time might cause the saturation of the acquisition system. Mats reported on the discussion he had with Joakim. Two persons hired from an external company will be hired for a few months period to implement this slow extraction in the current EBIS CS. Contracts will be set-up with TU Munich to enable registration at CERN.
Last, Pierre said that the current REXTRAP RF excitation electronics might be advantageously replaced by some commercial electronics. Indeed it has been observed during the last beam times that the higher amplitude the more efficient cooling. Additionally it would then be easier to organize a spare. The electronics which is required still needs to be identified.

4- Upgrade to 10 MeV/u: ISTC proposal

The ISTC new cavities proposal has been presented by Thomas. The proposal from Sergey Ivanov (IHEP/Protvino) is to go from 5.4 to 10 MeV/u with 2 RFQ-DTL structures of ~4m length each. The main question concerning this scheme is if there is a possibility to transport the beam through this section at 5.4 MeV/u or even lower energies by using the focussing magnets in between the tanks or asynchronous injection and RFQ focusing. Mats will continue discuss possible solutions with IHEP.
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