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PAF Mandate (1/2)

R.G.

Mandate of an Inter-Departmental Working Group on
Proton Accelerators for the Future (PAF)

In preparation for the strategic decisions foreseen to be taken in 2006 and 2010
concerning future facilities at CERN, and in parallel with the R&D on CLIC for a possible
Lepton Facility, an inter-departmental working group aiming at the definition of a baseline
scenario of the possible development and upgrade of the present Proton Accelerator Complex
is mandated below. The working group is composed of a convener, Roland Garoby, and about
seven members from different departments. The group reports to the DG; its findings will be
discussed in the Executive Board.

The study is a natural extension of the analysis already done by the High Intensity Proton
(HIP) Working Group which focused on intensity upgrade (CERN-AB-2004-022 OP/RF). Its
scope is widened to cover other parameters such as beam energy and the needs of all possible
users of CERN facilities. It is expected to make use of the EU supported initiatives, namely
the Networks HHH and BENE, the Joint Research Activity HIPPI and the Design Studies
EURISOL and DIRAC (FAIR project).



PAF Mandate (2/2)

- Collect performance requests of the future users, taking into account the foreseen LHC
upgrade, the possible Fixed Target Physics programme (including future options for neutrino physics) as
recently discussed by the SPSC (Villars workshop) in the report CERN SPSC -2005-010 and the
Nuclear Physics programme which will be discussed by the INTC (outcome of the future workshop in
September 2005).

- Analyse the various development and upgrade options of the overall CERN proton complex
including possible replacement of some of the present accelerators with Rapid Cycling Synchrotons
(RCS) and/or Fixed Field Alternating Gradient (FFAG) accelerators.

- Identify technical bottlenecks and identify R&D that would be required to validate the various
options if necessary.

- Identify synergies of R&D with non-CERN studies and projects.

- Report to the DG results from the above studies before the end of 2005. Subsequent
discussions in the Executive Board should be helpful to define a priority orientation.

- Define a preferred scenario together with a suggested implementation schedule, staged in time,
and provide a preliminary estimate of the necessary resources (budget, man-power and expertise). A
first presentation is expected by mid 2006 as an input for the critical decisions by the management in
2006 on a possible LINACA4. The preferred scenario will initially be rather tentative and will ultimately
be formulated, around 2010, using the findings of this working group and taking into account the global
status of high-energy physics plans and projects.
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POFPA Mandate (1/3)

Mandate of a Working Group on
Physics Opportunities with Future Proton Accelerators (POFPA)

In preparation for the strategic decisions foreseen to be taken in 2006 and 2010
concerning future facilities at CERN, in liaison with the Inter-Departmental Working Group
on Proton Accelerators for the Future (PAF), and in parallel with the R&D and physics
studies on CLIC for a possible Lepton Facility, a working group aiming at the definition of
the physics opportunities that could be provided by the possible development and
upgrade of the present Proton Accelerator Complex is mandated below. The working
group is composed of a convener, and about seven other members, most of whom will
be drawn from the Physics Department, and will be accompanied by experts from other
Departments and representatives of interested communities of scientific users. The group
may create working teams on specific physics topics, in cases where existing studies
need to be supplemented. The group reports to the DG; its findings will be discussed in
the Executive Board.
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POFPA Mandate (2/3)

The study will be based on the Fixed Target Physics programme recommended
recently by the SPSC at its Villars workshop (CERN SPSC -2005-010), and is a natural
extension of the previous analyses of physics opportunities with an upgrade of the LHC
luminosity (hep-ph/0204087, published in Eur. Phys. J. C39, 293,2005) and of
opportunities in neutrino, muon and kaon physics with a high-intensity proton driver made
by the ECFA/CERN Study Group (CERN-2004-002, ECFA/04/230). Its scope is widened
to include also opportunities in nuclear physics, based on the programme that will be
recommended by the INTC at its future ‘Villars’ workshop in September 2005, in
consultation with the EURISOL community. Close liaison with the PAF Working Group
will be assured by the conveners of PAF and POFPA, who will nominate one member of
each Working Group to attend the meetings of the other Working Group.
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POFPA Mandate (3/3)

Assess the likely physics objectives of LHC upgrades and non-collider
experiments from 2010 onwards, taking into account the likely objectives of other
physics laboratories.

Analyse the capabilities of the various development and upgrade options of
the overall CERN proton complex discussed by PAF to address these physics objectives,
for each option and physics programme separately.

Identify any detector R&D that would be needed if these experimental objectives
are to be realized.

Identify synergies of R&D with other CERN studies and projects, as well as with
activities outside CERN.

Report to the DG preliminary results from the above studies before the end of 2005.
Subsequent discussions in the Executive Board should be helpful to define a priority
orientation.

Define a preferred scenario together with a suggested implementation schedule,
staged in time, and provide a preliminary estimate of the necessary resources (budget,
man-power and expertise) needed to carry out the corresponding experiments. A further
presentation is expected by mid 2006 as an input for the critical decisions by the
management in 2006 on a possible LINAC4. The preferred scenario will initially be rather
tentative and will ultimately be formulated, around 2010, using the findings of this working
group and taking into account the global status of high-energy physics plans and projects.
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POFPA and PAF operating mode
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Organization & planning (1/2)

R.G.

Scientific secretary (minutes, web-site, documentation): volunteer ?
Link-persons (suggestions):
o TS department: M. Poehler
o POFPA: R.G. or delegate
o ECFA: F.R.
o CARE:
BENE: (R.G./M.B.)
HHH: (F.R./W.S))
HIPPI: (R.G.)
NED: ?
o EURISOL: (M.B./R.G.)
o DIRAC & HIP projects: none (ad-hoc reports whenever needed)
Regular meetings:
o 1every 2 weeks: OK ?
o Monday pm: 16h00 ?
o First date: July 4 ?



Organization & planning (2/2)

Important dates:

June 26, 2005: start of scoping study for a NuFact

June 28, 2006: directorate’s meeting initiating officially POFPA and
PAF

December 2005: preliminary report to the DG
June 2006: first report to the DG documenting our views on Linac4

Actions:
All PAF members:

o Assemble relevant information and publish it on the web-site (Reports from
SPSC-Villars, HIP, ...). Read it for the next meeting!

o Think about the best field for your own contribution
R.G.:

o Request resources

o Decide on additional members

o Establish table of charges
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Context and tasks

Top-down approach (example)...

= Very large number of variants

— Need to arbitrate 16 MJ/pulse
.. 1.6 MW
— Scrutinize the proposals
= Good knowledge of existing and ”eVl'gliF;Sp;””"e'
possible accelerators 10 s period
3.2 MJ/pulse 3.2 MJ/pulse
320 kw 320 kW
Old SPS New SPS
@ 200 GeV @ 200 GeV
1E14 ppp 1E14 ppp
480 kJ/pulse 170 kJ/pulse 160 kJ/pulse 56 kJ/pulse
48 kW 170 kW 16 kW 56 kW
30 GeV 30 GeV >10 GeV >10 GeV
>0.1Hz >1Hz > 0.1 Hz ~1Hz
Islands ejection 1 turn ejection Islands ejection 1 turn ejection
1E14 ppp 3.5E13 ppp 1E14 ppp 3.5E13 ppp
48 kJ/pulse 17 kJ/pulse 17 kJ/pulse 5.8 kJ/pulse 16 kJ/pulse 5.6 kJ/pulse 5.6 kJ/pulse 2 kd/pulse
5 kw 17 kW 17 kW 58 kW 1.6 kw 5.6 kW 5.6 kW 20 kW
3 GeV 3 GeV 3 GeV 3 GeV 1 GeV 1 GeV 1 GeV 1 GeV
>0.1 Hz >1Hz >1Hz >10 Hz >0.1 Hz >1Hz >1Hz >10 Hz
Islands ejection || 1 turn ejection Islands ejection || 1 turn ejection Islands ejection || 1 turn ejection Islands ejection || 1 turn ejection
1E14 ppp 3.5E13 ppp 3.5E13 ppp 1.2E13 ppp 1E14 ppp 3.5E13 ppp 3.5E13 ppp 1.2E13 ppp
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