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1. Introduction

In 2001, GSI, together with a large international science
community, presented a Conceptual Design Report
(CDR) [1] for a major new accelerator facility for beams
of ions and antiprotons in Darmstadt. The concept for the
Facility for Antiproton and Ion Research (FAIR) is based
on extensive discussions and a broad range of workshops
and working group reports, organized by GSI and by the
international user communities over a period of several
years.

It builds and substantially expands on many seminal de-
velopments made by GSI and its international users over
the last decade in cooler-ring technology and physics for
high-energy heavy ion beams. The central part of the
FAIR facility are two superconducting synchrotrons
which will deliver high intensity ion beams up to 35 GeV
per nucleon for experiments with primary beams of ions
up to uranium and with secondary (radioactive) ion beams
and antiprotons. FAIR will open up unique opportunities
for a broad spectrum of research programs comprising
QCD studies with cooled beams of antiprotons, nucleus-
nucleus collisions at highest baryon density, nuclear
structure and nuclear astrophysics investigations with
nuclei far off stability, high density plasma physics,
atomic and material science studies, radio-biological in-
vestigations and other interdisciplinary studies.

2. Organization as an International Project
Status of the FAIR project

Following an in-depth evaluation by the German Wissen-
schaftsrat (the science advisory committee of the German
government) and its recommendation to realize the facil-
ity, the German Federal Government announced in Feb-
ruary 2003 approval of the project, with Germany provid-
ing up to 75% of the needed funding (65% federal, 10%
State of Hessen).

The International Steering Committee (ISC) of the FAIR
project has been installed in February 2004 with the inten-
tion to work out and agree on a contract for the establish-
ment of the international accelerator laboratory FAIR. Until
the end of 2005 the following member countries have
signed a Memorandum of Understanding (MoU), which
expresses the intention to participate in the construction and
operation of FAIR: China, Finland, France, Germany,
Greece, India, Italy, Poland, Russia, Spain, Sweden, and
the United Kingdom.

The new German government has affirmed in November
2005 that the financing of the German share of the FAIR
construction cost (total investment) of approximately
1 billion € will be assured. Negotiations with the other
FAIR member countries concerning their contributions
are in progress.

In 2006, it is foreseen to sign an inter-governmental agree-
ment (convention) that defines the legal and organiza-
tional form of FAIR and the contributions of all member
countries.

The start of the construction is projected for 2007. FAIR
shall be constructed in three phases until 2014. The full
performance with the parallel operation of all experimen-
tal programs will be reached in 2015.

3. The FAIR Baseline Technical Report

The FAIR project developed significantly from the CDR
in 2001 to the Baseline Technical Report (BTR) in 2006.
The proposed research program and the accelerator con-
cept have been worked out in more than 100 workshops.
Significant R&D has been carried out and detailed design
has been developed. A large fraction of this effort is
funded by the European Commission.

About 2500 scientists from 44 countries have organized
themselves in collaborations and have submitted Letters
of Intent in 2004 and Technical Proposals in 2005 for the
experiment programs at FAIR.
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Figure 1: The six volumes of the FAIR Baseline Technical
Report contain about 3500 pages.



FAIR-GENERAL-01

The working group for Scientific and Technical Issues
(STI) of the International Steering Committee has per-
formed an evaluation of the proposed scientific research
programs by three Program Advisory Committees
(PACs).

In addition, the Technical Advisory Committee (TAC)
and several expert groups (Mini-TACs) played an impor-
tant role in the advancement of the technical design of the
FAIR accelerator facilities and civil construction planning
with the evaluation of the Technical Reports in 2005.

Also the costs of the experiments, the accelerators and for
civil construction have been reviewed by Cost Review
Committees. The feedback of the committees in an itera-
tive evaluation process led to the optimisation of the sci-
entific and technical concepts and to a reduction of cost.
Many technical details have been improved to reduce the
costs. The accelerator layout has been optimized. Finally
the FAIR topology (see Figure 2) and accelerator design
was frozen by the TAC in November 2005.

This design is the basis of the FAIR Baseline Technical
Report (BTR). It contains the following information in
6 volumes with about 3500 pages:

Volume 1: Executive Summary
Volume 2: Technical Report on Accelerators and
Scientific Infrastructures
Volume 3: Technical Experiment Proposals on QCD physics
Volume 4: Technical Experiment Proposals on
Nuclear Structure and Nuclear Astro Physics
Volume 5: Technical Experiment Proposals on Atomic Physics,
Plasma Physics and Applied Physics
Volume 6: Technical Report on Civil Construction

In addition, a Supplement on Construction Costs, Sched-
ule and Manpower and the Costbook with the individual
costs for components has been issued as draft.

The FAIR Baseline Technical Report is based on the STI
recommendations. It defines the FAIR project.

The BTR will be published after approval by the Interna-
tional Steering Committee.

4. The FAIR Accelerator Facility

The concept and design of the FAIR accelerator facility
has been adapted to the requirements of the planned sci-
entific programs. The specifications of the synchrotrons,
storage rings and the achievable beam parameters for the
various research programs are explained in detail in refer-
ence [2].

As major change of the original layout described in the
CDR, the HESR has been moved towards the experi-
mental target hall.

This became possible after cancellation of the an-
tiproton re-injection into SIS100. The mode of
operation has also been modified. The HESR will
now be capable of accelerating antiproton beams
from 3 GeV up to the maximum beam energy of
14.5 GeV. Moreover a proton beam line for com-

missioning and possible later injection of polar-
ized beams into the HESR from SIS18 has been
added.
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Figure 2: New layout of the FAIR facilities. The new ac-
celerators and buildings are located east of the existing
GSI facilities.

5. Preparation of the legal documents for
establishing the FAIR company as international labo-
ratory

The working group for Administrative and Funding Issues
(AF]) of the International Steering Committee has pre-
pared a final draft of an inter-governmental agreement
(convention) that defines the legal and organizational
form of FAIR and will describe the contributions of all
member countries. AFI has also worked out a draft of the
Articles of Association of the FAIR (GmbH) company. It
is foreseen for the construction period to establish FAIR
as an independent legal entity besides GSI with the FAIR
member countries as shareholders. The shares per share-
holder depend on the contribution of each country to con-
struction and operation of FAIR. The contribution of the
participating countries can be financial or in-kind.

It is foreseen to finalize all legal documents, to conclude
the negotiation with the ministries or funding agencies of
the FAIR member countries and to sign the convention in
the course of 2006, so to start construction in 2007.

[1] An International Accelerator Facility for Beams of
Ions and Antiprotons Conceptual Design Report
(http://www.gsi.de/fair/reports/)

[2] Facility for Antiproton and Ion Research (FAIR)
Vol. 16, No. 1, 2006, Nuclear Physics News




