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PS Days in Evian (24-26 January 2001)

ABSTRACTS

SESSION 2 (Wednesday 24.1.2001, 11:00-12:30)

Linac2, Linac3 and Sources (R. Scrivens)

In 2000 both the proton and ion Linacs provided very high beam availability and stability. Results
of tests on the duoplasmatron and ECR sources will be presented as well as the initial findings of
the studies to better understand the beam dynamics of Linac 2, a study that will continue into
2001.  Some of the studies planned for 2001 and onwards will outlined.

PSB - Current performance, future prospects, development ideas, current problems
(Ch. Carli)

The PSB delivers routinely proton beams with intensities ranging from a few 1E11 particles up to
more than 3E13 particles per pulse and ion beams (about 2E10 charges per pulse for the recent Pb
run) to the PS and the ISOLDE facility. After the completion of the tranformations for LHC, the
hardware is well prepared for the future, except some emittance measurement devices (wire
scanner and "guillotine") still to be commissioned and the power supplies of correction (dipoles
and multipoles) magnets, which should be replaced. Efficient use of the machine is an issue, i.e.
the clients would appreciate to obtain more beam. Measures envisaged to remedy are to produce
simultaneously, within the same pulse, different beams in different rings, and to cycle faster.
Some of the challenges are to produce high intensity beams for ISOLDE with reasonable losses,
the high brilliance LHC type beams, and to accelerate ion beams with good efficiency (vacuum).

Current performance of PS beams and some ideas for the production of the future CNGS
beam (M. Giovannozzi)

Since its construction, the PS machine has constantly improved its performance to satisfy a
growing number of users. Its flexibility has allowed lots of different types of particles (protons,
antiprotons, electrons, positrons, light and heavy ions) to be accelerated and to undergo complex
RF manipulations such as bunch compression and bunch splitting. The extraction energy is
variable, ranging from 0.6 GeV/c to 26 GeV/c, and different extraction modes, fast, continuous,
and resonant, are available.

An overview of the current status of both operational and MD beams will be presented, with a
special emphasis on key parameters, exotic beam manipulations, open problems and planned
studies. In the near future, the efforts should be devoted not only to the production of the LHC
beam but also to the one for the CNGS. Some ideas on possible approaches to generate a high-
intensity, low-emittance proton beam for CNGS will be sketched.
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SESSION 3 (Wednesday 24.1.2001, 15:00-17:00)

WHY AD  (S. Maury)

Answer   :  WHY NOT ?

At its meeting in Cogne in 1995 the SPSC decided to wind up the LEAR program. The main
reason was the manpower and financial resources needed to run the complex of 4 cascaded
antiproton machines ( AC, AA, PS and Lear). At the same time the question was raised by the
SPSC, whether part of the program --mainly the antiproton trapping experiments to produce and
investigate antihydrogen-- could be continued with a simplified scheme. In response to this
question, the AD was proposed, consisting of only one antiproton machine (the AC into which
deceleration and further cooling is included). The project was authorised in 1997 and physics run
started in July 2000 providing cooled 100 MeV/c (5.3 MeV kinetic energy) to the three
experiments installed. Timely and cost effective construction and operation of the AD, another
example of the flexibility of PS-Division and of economies made possible by ’intelligent projects’
are discussed. An overview of the goal of the antihydrogen experiments is given.

AD Status and Challenges (F. Pedersen)

The present status and performance of the AD is presented. The commissioning of the machine
was a long and challenging exercise for the people concerned. The reasons for this somewhat
long commissioning are presented: i) inadequate quality control during installation, ii) intensities
are one to two orders of magnitude lower than any other synchrotron in the PS complex, and iii)
the optics is fairly complex while existing magnets were used. The few remaining outstanding
issues and desired improvements are outlined.

RFQD (W. Pirkl)

Results: The RFQD is the first working DEcelerating RFQ, decelerating the AD antiproton beam
of 100 MeV/c (kinetic energy 5.31 MeV) down to a kinetic energy of 63 keV. It has also the
special feature of a floating internal RF structure which allows additional electrostatic
deceleration by DC biasing continuously down to about 10 keV. The device was designed and
constructed by CERN with the help of specialised outside firms. Several PS groups contributed
associated equipment such as diagnostics (BD) and RF amplifiers (RF). Beam dynamics were
covered by A. Lombardi. Y. Bylinsky (visitor from INR Moscow) was instrumental for the fine-
tuning of the RFQ cells and tests. Following RF high power tests at CERN the RFQ was
transported to the Tandem machine in Aarhus/Denmark where the first decelerated proton beam
could be obtained. The system was then installed in the AD hall and antiprotons for physics
provided from beginning of November, with the ESA experiment from the ASACUSA
collaboration as the first very satisfied user.

Prospects: The RFQ is fully booked for physics in the next years. Consolidation in 2001 will
include further suppression of multipactor, improvement of controls, miscellaneous hardware
improvements.
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LPI (L. Rinolfi)

The LPI produced the last leptons for LEP on Thursday 2 November 2000. During the whole
year, in parallel with LEP operation, five experimental areas provided beams to LPI users. The
program is so huge that LPI produce electron beams until the end of December 2000 for LPI
users and Machine Developments. The five experimental areas are the LIL Experimental Area
(LEA), both Synchrotron Light Facilities (SLF42 and SLF92), the HSE line and the ACS 36 area
in LIL. The LPI will continue to run in 2001 with an intense experimental program until April
2001. It will be definitively stopped at Easter 2001. All experimental area will be dismantled and
the LPI will start a new life as CLIC Test Facility (CTF3). A modified Linac (LIL), a new
injection line and a transformed EPA will compose the preliminary phase of CTF3. A big
shutdown will start in April 2001 and the first beam in CTF3 is expected in September 2001.

ISOLDE (J. Lettry)

After a brief introduction to the ISOLDE facility, the developments made on ISOLDE target and
ion sources will be reviewed (P-energy dependence of thick target yields, high-energy protons vs.
fast neutron induced fission yields of very n-rich isotopes and alkali-suppression). The
performance of one of the best year of the ISOLDE facility will be described.

SESSION 4 (Wednesday 24.1.2001, 17:30-18:30)

CTF II, Achievements and Plans for running in 2001/2 (H.H. Braun for the CTF team)

CTF˚II has been originally designed to demonstrate the feasibility of two-beam acceleration with
high current drive beams and a string of 30˚GHz CLIC accelerating structure prototypes (CAS).
This goal has been achieved in 1999 and the facility has been modified to focus on high gradient
testing of CAS s and 30˚GHz single cell cavities (SCC). With these modifications it is now
possible to provide 30˚GHz RF pulses of more than 150˚MW and a pulse length adjustable from
2-15˚ns. While the SCC results are promising, the testing of CAS s revealed problems of RF
breakdown and related surface damage for relative low accelerating gradients. As a consequence
a new R&D program has been launched to advance the understanding of RF breakdown
processes, to improve the material and surface properties of the CAS s and to optimise the
structure geometries.
In parallel we pursue an experimental program to study the influence of coherent synchrotron
radiation  (CSR) on the transverse and longitudinal phase space of the beam. CSR can have
detrimental effects on high charge bunches of short bunch-length as needed in linear colliders and
X-ray free electron lasers. Recent results and plans for experiments in 2001 are reported.

East Hall (R. Steerenberg)

Throughout the 2000 run various beams have been provided to the East Area during 28 weeks.
Just over 30 different clients have made use of the test and irradiation facilities, consisting of five
beam lines and eight areas.

The DIRAC experiment collected data for 145 days by using a slow extracted primary proton
beam from the PS. Their aim is to measure the lifetime of [pi+pi-] atoms in the ground state.
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Harp, a new physics experiments, is being installed in the area. In the coming years they will
study hadron production for the neutrino factory by using a secondary proton beam varying in
momentum from 2GeV/c to 15Gev/c. Dedicated optics have been calculated and tested.
The irradiation facilities give designers of the future LHC experiments the possibility to test until
what point their equipment can stand radiation. Seven different teams regularly irradiated their
equipment in one of the four irradiation areas using a primary proton beam or secondary
neutrons.
In order to reduce the time needed for setting-up the beams and improve their quality, different
subjects are being studied and carried out.

The ever-increasing demands for beam time triggered a study to see in the long term if we can
increase the spill length.

n-ToF (G. M tral)

A neutron Time-of-Flight facility (n-ToF) has been installed at the end of the new FTN line,
which branches off FT16. The first beam was delivered by October 2000. Two operation modes
were defined: a parasitic and a dedicated one. In the first mode, two bunches of very different
characteristics, mainly due to a factor 20 in intensity, are accelerated simultaneously; one is fast-
extracted towards the n-ToF target, while the second is slow-extracted towards the PS East Area.
The latter mode consists of a single high-intensity bunch, of about 7×1012 protons, accelerated
and fast-extracted. In both cases, bunch compression gymnastics is used to reduce the total bunch
length from 46 to 23 ns.

SESSION 5 (Thursday 25.1.2001, 08:30-10:30)

Application software: status and trends (M. Gourber-Pace)

The talk deals with the current status and the enhancements of the operational environment
(software interface between the operator and the control system): introduction of a Java-based
environment for applications development, implementation of Linux as the new operating system
for user consoles, evolution and deployment of intelligent software tools (ABS) for accelerator
operation,...

R&D on Beam Diagnostics in PS (E. Bravin)

Improvements and enhancements of the CERN accelerator complex demand new and better
diagnostic tools. In order to meet the challenge the BD group has a number of projects underway.
The range of this effort is quite wide and includes: emittance measurement, current monitoring,
electron cooling, beam position detection, fast digital processing of beam signals and more.

All fields of technology are involved: electronics, mechanics, informatics and applied physics.
Due to the impossibility of covering all the projects in the short time assigned, three of them will
be presented: SEM grid and quadrupolar pickup developments for injection studies, Ion pencil
and neutral beam profile monitors and use of digital receiver in the processing of pickup signals.
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Future beams in the SPS (G. Arduini)

With the end of LEP the SPS has lost a demanding client but numerous ones are coming up
together with two main challenges: the emittance conservation for the LHC beams and the
delivery of an unprecedented average beam intensity for the CNGS experiments with acceptable
losses in the machine. After a short reminder of the beam requirements for the fixed target beams
in the next few years, the beam characteristics and filling schemes for the LHC beams will be
illustrated. Some considerations on the dependence of the average beam intensity deliverable by
the SPS for CNGS on different filling schemes (number of injections, number of
protons/injection, PS beam energy, etc.) will be presented. These are based on the SPS physical
acceptance, basic scaling rules and past performances. The achievement of the performances
required by LHC and CNGS will critically depend on the availability of dedicated beams for
machine studies from the CPS. A list of ’MD-beams’ and their characteristics will be provided.

Electron Cooling - Plans for Future Electron Cooling Needs (G. Tranquille)

For a decade electron cooling has been used routinely at CERN to improve the quality of low
energy (anti)proton and ion beams. In fact many of the experiments on the LEAR and AD
machines would never had been possible had there not existed a means to rapidly cool and
maintain low energy beams of high quality. In the future electron cooling will form an integral
part of the ion accumulator ring LEIR. To cover the wide range of ions that are foreseen, such a
device will have to deliver high quality electron beams of various energies and intensities. In
order to cool efficiently, the electron beam will have to be able to adapt in size to the dimensions
of the injected ion beam and the vacuum system will need particular attention so that beam
lifetime is not affected.

DC and Pulsed Power Converters in the PS complex - Technology, status and perspectives
(R. de la Calle)

As the subtitle indicates this presentation will:

•  locate the PS/PO technologies within the power electronics state of the art scenario,
•  identify technological trends of interest for the PO group,
•  make some specific technological choices for the future and
•  foresee the means to acquire these technological choices.

The procedure explained above will be applied to three technical areas:

•  power components and topologies,
•  electronics for regulation and control and
•  know-how concerning specification, commissioning and operation of power systems.

Personnel reduction imposes a sharper focus of group activities. The presentation will also
analyse projects and technical choices in relation to the focus they provide to PO activities and
how it can be improved in the future.
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SESSION 6 (Thursday 25.1.2001,   11:00-12:30)

PS for LHC (protons) (K. Schindl)

The LHC will be supplied, via the SPS, with protons from the pre-injector chain Linac2, PSB,
and PS. After recalling the LHC proton beam parameters and the stringent requirements for the
injector chain to achieve them, the main ingredients of the upgrading programme the PS complex
has undergone recently are briefly presented. With virtually all of the new hardware now being
operational, the emphasis has switched to producing the nominal LHC proton beam. While the
machine physics problems encountered transversally were eventually solved, the longitudinal
beam parameters could only be attained by employing a novel scheme based on several steps of
bunch splitting. The project is officially finished and a nominal LHC beam available at PS
extraction, so why is there still work to be done?

CLIC - Overview of the latest ideas and how these differ from other labs, current problems,
future work (R. Corsini)

The Compact Linear Collider (CLIC) is a high energy (0.5-5 TeV), high luminosity (1034 - 1035

cm-2 sec-1) e+e- linear collider, which is being studied as a possible facility at the energy frontier
for the post-LHC era. It is based on high frequency (30 Ghz), high gradient (150 MV/m)
acceleration in normal conducting structures. The 30 GHz RF power is extracted from a low
energy, high current electron beam, running parallel to the main linacs (Two-Beam scheme). The
drive beam is accelerated in a fully-loaded normal conducting linac, operating at low frequency
(937 MHz) and its time structure is obtained by funnelling techniques in combiner rings using
transverse RF deflectors. The CLIC scheme is thought to be especially cost effective for high
c.m. energies, since the high gradient results in a minimum overall length.

In this talk the CLIC project will be briefly described and compared to other linear collider
projects. Particular attention will be given to the main problems currently under study and to new
ideas. An overview of the planned future activity is also given.

CTF3 - present plans (G.Geschonke)

Each CLIC accelerating section of 0.5 m length will require RF power of 230 MW at 30 GHz in
very short pulses of 130 nsec length. No discrete RF power sources fulfilling this requirement
exist so far.  The CLIC design is based on a two-beam scheme consisting of the high-energy
beam and a low energy drive beam, which is used to generate the 30 GHz power.  A novel
scheme has been proposed where a long, low frequency RF pulse generated by klystrons is
converted into a short, high frequency, high power RF pulse in the drive beam complex.
The main objective of CTF3 is to demonstrate the feasibility of this scheme.  Maximum use will
be made of existing equipment available from the LPI complex at the end of LEP running. A
bunch train of 1.4 µsec length will be accelerated with the 3 GHz RF power plant of LIL,
however, new accelerating structures are needed to handle the high beam current.  The bunch
repetition frequency is then increased by a factor of two in a delay ring, and again by a factor of
five in the combiner ring by interleaving the bunches.  This will allow to extract RF power of the
CLIC requirements from the drive beam and to test accelerating structures and other components
under nominal conditions.
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SESSION 7 (Thursday 25.1.2001, 15:00-17:00)

NuFact — An overview of the latest ideas and what is going on elsewhere (A. Lombardi)

Experimental and theoretical activities are underway with the aim of examining the feasibility of
a very-high-flux neutrino source (¨10^21 neutrinos/year). In the present scheme, a high-power
proton beam (some 4 MW) bombards a target where pions are produced. The pions are collected
and decay to muons under controlled optical condition. The muons are cooled and accelerated to
a final energy of 50 GeV before being injected into a decay ring where they decay under well-
defined conditions of energy and emittance. The physical issues and the technical challenges of
muon front-end are discussed. The CERN scenario will be compared to what is going on
elsewhere.

SPL (M. Vretenar)

The SPL Study Group has just finished a Conceptual Design Report of the SPL, a
superconducting H- linear accelerator for a beam energy of 2.2˚GeV and a power of 4˚MW that
makes use, for its high-energy part, of the superconducting cavities and klystrons recuperated
from LEP.

After a brief discussion of the advantages of the SPL as new injector for the PS, as driver for a
second generation ISOLDE facility and as proton driver of a Neutrino Factory, the present design
will be commented, with special emphasis on the choice of the machine parameters, on the
technological challenges and on the layout on the CERN site.

Finally, some possible directions for further improvement of the design will be presented,
together with the main lines of activity for the year 2001.

The ISOLDE consolidation project (M. Lindroos)

The operation and maintenance of the ISOLDE facility was transferred from the EP Division to
the PS Division in April 2000. The PS management held a technical meeting in May 2000 to
establish the status of the facility and review any possible needs of consolidation. In June 2000
there was a contamination incident at ISOLDE in connection with an intervention at one of the
ISOLDE front-ends. The PS management immediately requested a report outlining necessary
improvements to radiation safety at ISOLDE to prevent any similar accidents in the future. The
accident board that was held in July 2000, concerning this contamination incident, recommended
the Director-General of CERN to mandate the TIS, PS and EP Divisions with reassessment of the
safety around ISOLDE and the development of a corresponding improvement programme.  The
Director of Accelerators requested the PS Division in September 2000 to define and start a
project to deal with both the necessary consolidation of the ISOLDE facility and the
improvement of the radiation safety.  I will here outline the objectives of the project, the main
elements and the activities foreseen for 2001.
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REX-ISOLDE - Post-Accelerated Radioactive Beams at Isolde (T. Nilsson)

The ISOLDE RIB-facility[1] at CERN has today been producing a vast range of radioactive
beams since more than 30 years. The low-energy beams of ISOLDE will be complemented by a
post-accelerator, REX-ISOLDE[2], currently being assembled. In order to convert the pseudo-
DC, singly-charged  beam from the ISOLDE mass separators into a cooled and bunched beam at
higher charge states, a novel scheme of trapping, cooling and charge-state breeding has been
devised, using a linear Penning trap and an Electron Beam Ion Source (EBIS). This allows for
subsequent acceleration by a short, cost-effective LINAC consisting of an RFQ, an IH-structure
and three seven-gap resonators, reaching 0.8 - 2.2 MeV/u.

The REX-ISOLDE pilot experiment will probe the weakening of the magic numbers N=20,28
and the onset of deformation when going to extremely neutron-rich species by Coulomb
excitation and neutron transfer reactions. For this purpose, a highly efficient Ge-detector array
will be used, the MINIBALL. This will be followed by a rich experimental physics program
covering nuclear structure, nuclear astrophysics and condensed matter physics. Furthermore, the
cooling, bunching and charge-breeding techniques used are highly interesting methods for
second-generation RIB facilities as studied within the EURISOL EU-network [3].

The REX-ISOLDE concept will be presented, together with a brief status report of the installation
and commissioning of the various subsystems. Furthermore, possible future modes of operation
will be discussed.

[1] E. Kugler et al., Nucl. Instr. Meth. B70,  41  (1992).
[2] D. Habs et al., Nucl. Instrum. and Meth. B139 (1998) 128.
[3] EU-network EURISOL, proposal to the EU, No. HPRI-1999-50016.

SESSION 8 (Thursday 25.1.2001, 17:30-18:30)

The Controls Infrastructure (F. Di Maio)

To cope with the PS complex evolution but also for reliability and improvement reasons, we
regularly have to make the controls infrastructure evolve. In 2001, we will have completed the
network re-structuring and we will complete the PowerPC upgrade in front-end computers. We
will also replace the IBM workstations with PC/Linux in the control rooms and re-organise the
database and file services. We plan as well to start deploying a new communication infrastructure
and  for new field buses and for PLCs. The main issues of this evolution will be explained.

PS Consolidation (B.W. Allardyce)

In 1997 we carried out a survey of what long-term consolidation was required around the PS
complex, that would not be covered by the normal exploitation budgets.  The priority of the
different jobs was indicated by placing them in time slots of up to 5 years, 5 to 10 years, and
more than 10 years.  The original intention was to submit a new consolidation project to the
Sector for funding, but this was never done.  This project now needs updating and submission as
soon as possible.
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SESSION 9 (Friday 26.1.2001, 08:30-10:15)

PS-ions for LHC, overview  (D. Moehl)

A summary of the requirements for the PS machines to satisfy the needs of the LHC ion program
will be given. Solutions envisaged for lead and lighter ions will be outlined and the planning will
be sketched.

LEAR Project (M. Chanel)

The modifications which are foreseen in LEAR to satisfy the different ions requested for LHC
will be described, and the main emphasis will be put on lead. A rapid tour on the hardware
modifications will be proposed. The status of the project and the planning of the conversion and
commissioning will be discussed.

Moving Linac 3 (C. Hill)

In 1985 the old CERN Proton Linac, Linac1, was moved backward by 10 m to simplify the
modification and running in of that linac for the CERN Light Ion Programme (O 6+, S 12+).
Between 1992 and 1994 the lessons learnt from this move were, wherever possible, applied to the
infrastructure modifications needed to building 351 to adapt it for the new Heavy Ion Linac
(Linac 3) and the majority of the problems experienced in 1985 were avoided.
In the LEIR scheme for injection of Heavy Ions into LHC, it is proposed to move Linac 3 to the
South Hall to simplify the injection into and extraction from the ring. For this project to go ahead
quickly and cost effectively the expertise gained during the move and the construction of linac3
will need to be taken into account. This will be of even greater importance as people who
experienced both events leave CERN.

Laser Ion Source, LIS  (H. Kugler)

The Laser Ion Source experiment is supposed to show that short, heavy ion pulses, made for
single turn injections into circular accelerators, can be provided with the source under study.
Pulse intensity, beam quality and pulse reproducibility at a pulse frequency of 1 Hz  should
satisfy LHC demands. The main steps done in the past and expected for this year to reach this
goal will be presented.

A short presentation of current ideas on ECR improvement, including Phoenix
(D. K chler)

To meet the needs on lead ions for LHC an improved version of the Electron Cyclotron
Resonance Ion Source (ECRIS) is needed.

Based on the frequency scaling law a new source will be developed by the collaboration
‘‘Innovative ECRIS’’ (ISN Grenoble, CEA Grenoble, INFN-LNS Catania, GSI Darmstadt). First
tests with 28~GHz on the superconducting SERSE source (Catania) showed the validity of the
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scaling law in the continuos wave mode and some hints that it is also valid for the afterglow
mode. Next experiments with the normal conducting Phoenix source (Grenoble) will check the
results obtained with SERSE and will test the potential of the source.

Other concepts are also in discussion. A combination of an ECRIS in continuous wave mode with
an Electron Cyclotron Resonance Ion Trap (ECRIT, a charge breeder) could be a possible
solution.

SESSION 10 (Friday 26.1.2001, 10:45-12:30)

Beam Time requested versus Beam Time Available : an Increasing Gap? (S. Baird)

In the years up to and including the first LHC physics runs, the PS Complex will have to supply
different beams to a growing number of users. The total amount of beam requested by all users is,
in some periods, greater than the PS Complex can currently supply. In this talk I will present
these various demands for beam from the PS complex and outline what the PS can realistically
supply. I will also suggest some possible ways of narrowing the gap between the requested and
available beam time.

PS Budget situation (B.W. Allardyce)

The evolution of the budgets will be shown, and an explanation of how CERN arrives at the
budget allocations.

Industrial support at PS Division: new organisation (F. Perriollat)

The presentation will explain the motivation for the new proposal of industrial support in PS
division. The current proposals, which are under discussion between CERN and our providers of
support, will be presented. The calendar and the transition phase (between the current usage and
the new way) goals will be explained. Conditions for the success of such a new way to use
industrial support will be discussed.

Manpower Situation from 2000 until beyond 2006 (J. Boillot)

The situation of manpower resources will be presented for 2000 and 2001. The staffing forecast
until beyond 2006 will be estimated and compared with the PS division needs according to the
work plan.


