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The FAIR Facility

Existing facility (in blue): provides
ion-beam source and injector for FAIR

New future facility (in red): provides ion and anti-matter

beams of highest-intensity and up to high energies
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Accelerator Components & Key Charac

Ring/Device Beam Energy
SIS100 (100Tm) protons 30 GeV
2381 1 GeV/u
SIS300 (300Tm) OAr  45GeViu  2x100=
238y 34 GeVlu 2x10° s
CR/RESR/NESR ion and antiproton storage and
experiment rings
HESR antiprotons 14 GeV ~10™




Unprecedented System Parameters at FAIR

Beam Intensity:
- primary heavy-ion beam intensity increases by x 100 — x 1000
- secondary beam intensity increases by up to x 10000

Beam Energy:
- heavy-ion energy : x 30

Beam Variety:
- antiprotons
- protons to uranium & radioactive ion beams

Beam Precision:
- cooled antiproton beams
- intense cooled radioactive ion beams

Beam Pulse structure:
- highly optimized for experiments: from dc to ultra-high
bunch compression

Parallel Operation:
- full accelerator performance for up to four different and
independent experiments and experimental programs



The International Committee Structure

China Finnland France

International Steering Committee

H. Schunck

u e B - LN
Germany Greece India Italy Poland Spain Sweden Russia Great Britain ~ Romania

STI Working Group

 Baseline Technical Report
- accelerator TR's
- experiment proposals
- civil construction plans
(~ 3500 pages)

« PAC & TAC Review Reports
 Cost Book

* Cost Review Reports
- accelerator & civil
construction (CORE-A)
- experiments (CORE-E)

FAIR Project

Observer:

AFI Working Group

« Convention

* Atrticles of Association
 By-Laws

« Final Act Document

* Legal Framework Report (LFI)

» Full Cost Structure Report (FCI)
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The FAIR Baseline Technical Report

More than 3500 pages
ca. 2400 authors
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Baseline Technical Report FAIR

Baseline Technical Report

Volume 1

Executive Summary
Volume 5
Experimen; Propocais

on Atamic Plagmg ang Apphied SICE (APPY
Phrysic J

FAIR

Baseline Technica| \

Exy
{periment Proposals on Nuchear Structur,

plus 2 volumes of civil
construction drawings,
and the FAIR Baseline Costboo

d Astro Physics (nysTa R)



Project Status cont‘d

The International Steering Committee confirmed all this joint preparatory work
as

" the Project”.

Consequence: all conditions to finalize negotiations on governmental level are met.



Time Schedule

Year
Stage | Jnilac
Super FRS
CR

MESR

ER

Stage Il p-limac
S15100
p_bar targe:
RESR
HESR

Stage [l S153200

- Construction || Commissioning | Based on Civil Construction Schedule

First experiments scheduled for beginning of 2012 (Super-FRS) — Phase |
End of project scheduled for beginning of 2015

Schedule determined by civil construction progress



Project Costs

NN NN

FAIR

Baseli 25

March 2006

£ cost nha

All input generated by GSI personnel (from
GSI Acc. Division, ‘GA’, Bung, experiments)
with the help of collaboration partners & industy.

Costs scrutinized by CORE-A/E, TAC, STI
and 7 mini-TACs, documented in Costbook

Accelerator investmer* (ners  33.0ME
Civil const=- 1o ernal P 288.7 M€
“om .cntal facilities

e 10 COm,. SUper-FRS ) 180.0 M€

Investment budget 1001,7 M€
Manpower (2400 person-years) 184,8 M€

Total Construction Costs 1186,5 M€

Commissioning Costs 26,5 M€
Operation Costs until 2025  1485,6 M€
Sum 2697,6 M€




Project Status

v Regional Development plan (Bebauungsplan) legally settled

v" All environmental impact studies are accepted

v" Call for Construction Steering and Planning Offices

v'Controlling report for the preparatory phase accepted by GSI Supervisory Board
(60 M€ available for the preparatory phase 2001 — 2008)

v" Prototyping has started

v' Core facility defined

v' Layout defined

v'Scientific base program defined

v' Project cost estimates (cost book, WBS) scrutinized and validated by expert groups

v'Legal documents and Governance structure (two-company model)

finalized and agreed upon by the ISC (by-laws to be completed)

Goal: foundation of FAIR GmbH in May/June 2007



Proposed FAIR — Roadmap: Establishment of FAIR GmbH

meetings

Contracting
Parties

Share-
holders

ISC

AFlI

STI

Bylaw
Subgroup

Joint Core-
Team
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STI joint meeting Convention
ISC AFI ISC AFI ISC/SH Final Act AOA -\l
_>
= % = = ow [ = owow whlR
07/06 08 09 10 11 12 01/07 02 03 04 05 06
Nomination of Sianature of
o _ _ Shareholders 9 .
Negotiations (ongoing, 'till end of 2006) + Completion Conveantlon
of negatiations and Final
Ct
First meeting: Signature -
start senior AoA  Formation Mi(:?iigtlg;\;ﬁe
staffing FAIR GmbH Council
Convention, Bylaws, draft FAIR
Mandate . ’
, Final Act, AoA; GmbH structure and
for IKAB . ) )
Joint Core Team kick-off:staffing
Convention,
Final Act, AoA: Bylawts, d;aft FAIR

draft Bylaws strugture

Monitoring:of technical planning and project costs (ongoing process up to the formation of FAIR GmbH)
_ ~_Completion
Elaboration of the Bylaws (ongaing)  of draft
Bylaws
Technical project decisions (follow up design changes) / FAIR preparation tasks
ongoing process up to the formation of EAIR GmbH)
Technical ¢valuation of potentidl in-kind contributions (ongoing process up to the farmation of FAIR GmbH)
‘ =1




Proposed Organization Chart of the FAIR GmbH

Scientific Council =

Council -
Shareholders assembly

External Committees:

Scientific Advisory Committees
Accelerator Advisory Committee
Resource Review Boards

Management

(2 managing directors)
FAIR Director,
Director for Administration

Finance Committee

Management team
(Directors office)

+ Member-States relations

Safety

Audit &Controlling

Public relations

EU projects
Research Accelerator Integration Administration
HESR Mech. & Electr. Legal matters and
. Civil Construction Interfacing | Contracts
Visitors science prog. NESR
NUSTAR RESR/CR | Project Accelerator | | Financing and
—| Resource coordinator coordination Interfacing Budget
. : SIS100
Technical coordinator -
15300 - Planning Experiment | | Accounting &
— PANDA Interfacing Bookkeeping
HEBT
- General
Documentation —
— CBM Regulatory : administration
S -FRS
uper i aspect and Quality
— APPA p-LINAC & Permits management
p-Bar TARGET
Injector Upgrade
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DRAFT: FAIR Joint Core Team

Scientific Council

Shareholders assembly

Council -

Finance Committee

Management team [2]
(directors office)
+ Member-States relations [2]
Management Safety
(Team Leader) Audit &Controlling
[1] Public relations
EU projects [1]
| ! . .
Research [4] Accelerator [6] Integration Administration [4]
y [1] *
L) HESR |
Civil Construction Mech. & Electr. || Legal matters and
Visilors science prog - NESR — Interfacing Contracts
NUSTAR —~ RESRI/CR | | Project Accelerator Financing and
Resource coordinator PR Interfacing |
- Coordinati Budget
Technical coordinator et it = e
& SIS300 ; g e Accounting &
PANDA - Planning | Interfacing B Bmkkwp%ng
— HEDT Dcumentation
CBM ] Super-FRS L] and Quality [ | General
Regulatory management administration
APPA - p-LINAC = aspect
L] p-BarTARGET & Permits *
e [FTE at startup] supported by GSI

Functions to be taken over by the Core Team are marked in orange. Numbers in brackets

will work until die Council nominates the positions in FAIR GmbH

Ieadmg box is indicated in orange (e g. Acceferaror)

HELMHOL1 The dashed line to the Administration indicates that the Administration branch is not intended

| GEMEINSC to belong to the proper Core Team in the sense of line management (cf. text).



R&D on Key-Components during Preparatory Phase
by GSI| & Partner Institutes

)

INEN SIS300 sc magnets

NESR Electron Cooling

* Istituto Nazionale v
S UNIVERSITET
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NATIONAL LABODRATORY

IHEP
Protvino

CNA /CNRS Variable frequency

ferrit loaded cavities

AN

BINP Novosibirsk



R&D Collaboration Partners cont‘d
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Institute of Electrical Engineering
Chinese Academy of Sciences

els

Institute of Electric

", nstitute of Modern Physics Institute for Plasma Physics
Beijing, t ~ _ Lanzhou ,CAS

Hefei, CAS
E L. Chomat
-~ Yy ¥ CIEMCIA

Cenfro de Invesigaciones
Energeicos, Medicambientales
¥ Tecnoidgicos

on NESR magnets, vacuum system, power converters
vicuivaliivicliitaies y 1euiliiivivyivas

Madrid, Spain
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RajaRam 0On Super-FRS e‘ma Technology
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Bhaba Atomic Reaearch Centre
Mumbai, India

nergy buncher, high Power pe



HESR Consortium FZ Julich, TSL Sweden and the
J

Forschungszentrum Jilich
in der Helmholtz-Gemeinschaft

PANDA experiment collaboration

v, pamda
& v, 4.1_
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Status of Technical Negotiations

FAIR China: prototype of CR and Super FRS dipole magnets R&D
Finland:looking into appropriate Polish contributions
France: Technical discussions on proton source and SIS300 dipole magnets
Germany: Continuous work on HESR, GSI active on all fields
Greece — no contacts
India: production of 4 sc dipoles for energy buncher, discussions on p-linac components
Italy: R&D work on SIS300 has started (INFN)
Poland: looking into appropriate Polish contributions
Russia: R&D contracts with BINP (Novosibirsk) on
radiation resistant nc dipoles & quadrupoles (SFRS target area)
design of ER ring
antiproton target
Sc septum magnets
production of components for SIS18 upgrade (chambers, collimator)
design of ferrit loaded cavities (and prototype)
with JINP (Dubna)
development of low loss rapid cycling dipoles and quadrupoles for SIS100
with IHEP (Protvino)
study on SIS300 dipoles
Romania: looking into appropriate Polish contributions
Spain: NESR magnets, power supplies, vacuum
Sweden: Cryring for FLAIR experiments
UK: involved in various experiments (NUSTAR, PANDA), plans for active participation of accelerator experts




FAIR WPs

CostBook 3.0 (MU)
TS-2 Magnets

Cost

Who
TS-3 Power Converter
TS-4 RF-System
TS-5 Inj/Extraction
TS-6 Diagnostics
TS-7 Vacuum
TS-8 Part. Sources
TS-9 ECOOL
TS-10 St. Cooling
TS-11 Special inst.
TS-12 Local Cryo
TS-14 Common System
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FAIR: Work Packages

WBS 2.3 24 25 26 27 28 29 210
HEBT Supere FRS CR NESR p-lianc S1S100 pbar-target RESR
79,2 72,9 37,8 13,5 81,9 4,5 20,7
Bend Bend Bend Bend
12,2 0,22 0,7 4
Quad Quad Quad Quad Quad Quad

14 23 2,2 0,7 0,7 2,6
Sextupoles  |Sextupoles
8 0,5
Other Other Other
3 33 15 0,4
Power ConvejPower ConvejPower Conve ower Convertdower Convertdower Convertdower Convertd

16 3 24 23 5 1,1 24

RF RF

44 38

Inj/Extr. Inj/Extr. Inj/Extr.
35 2 3
Diagnostics | Diagnostics | Diagnostics | Diagnostics Diagnostics | Diagnostics | Diagnostics
10 4,5 2 1,8 55 03 1,8
Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum
12 54 3,4 0,7 8 0,7
100 — uS
| _Sp—"" C\ d e Special Special Special
. “ g e 03 2 08
NO\'\ ocarCryo | Local Cryo Local Cryo
6,3 3,1 6,8

Sum

Quad
Sextupoles
other

ower Convertdower Converter
52

RF

Inj/Extr.

Diagnostics | Diagnostics
54
Vacuum Vacuum
8
Linac
Local Cryo
12

213 2.14

ER Com. Sys.
11,7 104,4
Bend

1002,6 |

WP for discussion

Intension to take WP
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Roadmap: Civil Construction and Accelerators I 1l

A_ |y
SR B B e R N IS R FAIR~
09/06 01/07 04/07 07/07 10/07 01/08 04/08 07/08 10/08 01/09 04/09 06/09
N MPG? Steering Co.  .ggr ggy, Check HU-Bau Partial  Start CC
Civil Constr. Conteact building
Planning Co. | “HU”-Bau permit
Evaluation of soil Contract
g | L]
Fixing requirements
CC Review?
FAIR ACC_: . Check of Changes only at tixed building geometries
Fix Lattice requirements No significant changes: possible!
Lattice Review?
TAC Monitaring of technical plahning and |project costs, reviews on special topics, e.g. civil construction; lattice....
| || || || | [
WPs & WP definitign l(ézl?lt?ractsbtﬁ
IKAB Gm
Description Final version
Similar to FBTR

System design Jefine geometry & define interfaces , define QA
/' G$I in-kind-¢ontribution Preparation for series production
ﬁ HELMHOLTZ * of nnmprémpn’m E 5 ][
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OfficialStart of Project



Chango-Management fiir Gobdude im FAIR-Projokt

- Change Parameter Proceedure
- not only for Civil Construction

Expectation to experiments:

- Fix definition of buildings now

- End of 2006/beginning of 2007 letzte last iteration
changes to loadliststo FAIR CC until mid November
requirmenets on LHe, LN2, energie, ...cooling water.

- Definition of interfaces accelerator- experiment
location/beam parameters (Spiller/Ratschow) until
end Oct.

- Change management:
- aiming to safe 10% in costs
- document changes to Bung-drawings/study

Here we need your input

Al u.qn.l:.:nk
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