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International Participation in FAIR FAIR =z == 1t

-

FAIR governed by international convention
9 shareholders + 1 assoc. partner (orange)

Scientists from all over the world are engaged

More than 200 institutions from 53 countries are involved with their
scientists (orange + blue) - FAIR community growing
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S1S100/300

p-Linac S1S18
«10%/s; 1.5 GeV/u; )L 128+ / IN. Y. Compressed
* 10%9/s 238U%+* up to 11 (35) GeV/u ¥~ Baryonic N
Y Matter

» 3x1013/s 30 (90) GeV protons

y

Super Fragment-
Separator:
Nuclear Structure
and Astrophysics

Secondary Beams |

e radioactive beams up to
1.5 -2 GeV/u;

e 10 antiprotons 1.5 - 15 GeV/c
Technical Challenges J

e rapid cycling superconducting magnets
e dynamical vacuum

FAIR phase 1
FAIR phase 2
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Facility for Antiproton & lon Research FAIR = == 11

Experimental programs: =

APPA: Atomic & Plasma Physics & Applications \
» Highly charged atoms

» Plasma physics _ S1S100/300
.o -L \

> Radiobiology PolINGC e 21518

> Material science . ;

CBM: Nucleus-nucleus collisions / _ \ n =

> Nuclear matter at neutron \ N %, Compressed g

¥ Baryonic
Matter

star core densities
» Phase transitions from
hadrons to quarks

Super Fragment-
Separator:
Nuclear Structure
and Astrophysics

NUSTAR: Rare Isotope beams
» Nuclear structure far off stability
» Nucleosynthesis in stars and supernovae

PANDA: Antiproton-proton collisions:
» Charmed hadrons (XYZ)

» Gluonic matter and hybrids

» Hadron structure

» Double Lambda hypernuclei

FAIR phase 1

FAIR phase 2

FAIR GmbH | GSI GmbH



Status of FAIR FAIR = ==1r

On Sept. 13, 2016 BMBF gave
green light and 203 M€ to start
civil construction.

15t call for tender Sept. 26, 2016:
water management and
excavation

2nd call for tender Nov. 22, 2016:
shell construction ‘north area’,
Includes SIS100 and CBM cave

Start of construction mid of 2017

Installation incl. commissioning
of the experiments is planned
during 2021-2024

Full completion of FAIR by 2025

FAIR GmbH | GSI GmbH 5



Tunnel for SIS100/300 FAIR = == 11

Lo on CIOO0 O 1 1@

-
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Procurement of FAIR components FAR ==t

Accelerator and detector contributions from many different partner institutions

FAIR GmbH | GSI GmbH 7



Procurement of Super-FRS
F-\lR components

Target chamber with plug ins.
Collaboration and R&D
o contracts with KVI-CART (NL
FOS s.c multiplett: PDR W (NL)
approved in July. Steel and

wire orderd. Coil mock-up in
production (Italy).

Collaboration agreement signed
with CEA, including design and
technical follow-up (France)

Set-up of test facility started at
Radiation hard dipole. Prototype testing CERN, Commissioning of cryogenics
almost completed. Tendering on short system in 2016. First magnet end of
term (Russia) 2017.


https://www.gsi.de/forschung_beschleuniger/fair.htm

Procurement of Collector Ring = =1

FOS debuncher cavity \
SAT ongoing. 4

Prototype stochastic cooling tank at GSI

The update of TDR (Annex) is ready and approved. Several spec. completed
The full 3D model of CR system is ready (DMU model)
MA debuncher cavity in SAT at GSI.

Prototype of Stochastic cooling Pick—up under development.

December 2016: Collaboration contract signed for the
dipole magnets (production until 2021) with BINP


https://www.gsi.de/forschung_beschleuniger/fair.htm

APPA — Detector Development FAR ==

Bi-FUCAL

First Results
0 ___IV 2= 15,
€ Pt
s
3 4,14,
N
s 30
a1
Au78
55 047
way 2012

Traps X-ray optics, channel-cut crystals Laser systems

FAIR GmbH | GSI GmbH



NUSTAR — Detector Development FAR ==

O-TPC Backward-angle neutron |4, catcher > LEB-MATS/LASPEC
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PANDA — Detector Development FAR ==t

CMS PANDA 7x14 mm?2

FAIR GmbH | GSI GmbH 12



FAIR GmbH | GSI GmbH



Preparatory Work for FAIR FAR ===m

SI1S18 upgrade
Machine upgrade
Shielding re-enforcement

Campus development
New canteen
More office space
Green IT-Cube

FAIR GmbH | GSI GmbH 14



Integrated Project Time Schedule — Level 1:

FAIR Buildings, Accelerators & Experiments

LEVEL 1

FAIR GmbH

LEVEL 1

* FAIR Buildings
T110 515100

Level 1 - FAIR Integrated Master Schedule

226,22 mo

72,1 mons
68,75 mons

G004 Transfer Bullding/T104N Transfer 515100/T112N Trar 62,55 mons

GO17A Cryo Compressor Building

G017.1 Main Supply Building North

G014 CBM/T1125 Transfertunnel 5I5100-CBM
‘GOO4A Transfar Supply/T101 Transfer Line SI518

43,25 mons
45,6 mons
48,75 mons
30,4 meons

'GO18 SFRS/T103N Transfar SFRS-Experimente/T113N Tran 39 mons

G020 p-linac

26,5 mons

'G017.2 Main Supply Building South/G006 SFRS HE-Cave/G 49,55 mons

G007 CR/T106 Transfer CR-HESR
G009 HESR PANDA/T108 HESR
G021 Storage
G120 Supply Line

- SIs100
SIS 100 procurement phase
SIS 100 i into tunnel,
515100 commissloning with beam

<« SuperFRS
SuperFRS procurement phase
SuperFRS i into tunnel,
SuperFRS commissioning with beam

+pLINAC

plinac procurement phase

without beam phase

without beam

plinac installation + commissioning with beam
pLinac installation aher HBO, commissioning with baam

- p-bar separator

phar procurement phase

pbsar i into tunnel,

nhar commbeelnning udth hasm
-« Collector Ring

CR procurement phase

CR inte wnnel,

CR commissioning with beam

-HESR

HESR procurement phase
HESR imto tunnal,

without beam phase

without beam

g without benm

HE SR commissioning with beam

-HEBT

HEBTprocurement phase
HEBT Installation and commissioning without baam

«CBM
CBM procurement phase
CEM installation and commissicning without beam
CBM commissioning with beam

- APPA
APPA procurement phase
APPA into wnnel,
APPA commissioning with beam

-NUSTAR
NUSTAR procurement phase
NUSTAR Installation into cave ar tunnel phase
NUSTAR commissioning with beam

- PANDA

PANDA procurement phase
PANDA installation and commissioning without beam

without beam

PANDA commissioning with beam

| GSI GmbH

47,55 mons
34,4 mons
21,65 mons

32,6 mons

174,17 mons
128,25 mons

45,6 mons

8,42 mons

143,92 mons
114,45 mons

30,4 mons

17,67 mons.

192,43 mons
138.2 mons.

15 mons

36,63 mons

150,5 mons
103,93 mons

34,34 mons

17 M manne
183,57 mons
134,85 mons

28,05 mons

27,51 mons.

218,02 mons
113,8 mons.

20,1 mons

32,92 mons.

138,77 mons
92,8 mons
45,52 mons.

152,67 mons
130,25 mons

33,55 mons

9,52 mons

199,07 mons
172,65 mons

36,6 mons

18,42 mons.

141,17 mons
120 mons.

38,85 mons.

14,17 mons.

226,22 mons
1731 mona.

26,2 mons

21,92 mons.

08.06.2017
08.06.2017
29.11.2017
27.06.2019
23.04.2019
24.01.2019
08.07.2020
24.10.2019
26.10.2020
17.12.2018
27.02.2019
18.03.2020
01.04.2021
07.05.2020
17.10.2011
17102011
3122000
20.06.2004
02.06.2014
02.06.2014
06.10.2021
02.02.2004
06.01.2011
06.01.2011
25.10.2021

1912 2022
05.09.2013
05.09.2013
24.08.2001

Ah DA WA
24.08.2011
24.08.2011
16.06.2021
09.08.2023
26.03.2009
26.03.2009

21
02.06.2023
02.01.2014
02.01.2014
25.02.2021
08.07.2013
08.07.2013
.z
26.06.2024
16.12.2009
16.12.2009
Nz
2010.2023
15.09.2014
15.09.2014
17.06.2021
07.06.2024
08.08.2008
08.08.2008
19.10.2021
20.10.2023

111225

16 12 2022 FAIR Buildings I 1 16.12.22

16.12.2022 TH0 $15100 16.12.22

16.12.2022 ansfertunnel SIS100300.CEM | | 161222

16.12.2022 GO7A Cryo Comp i F 1 1622

16.12.2022 GOT7.1 Main Supply Build'rBut H—I—d—l—ﬁ-ﬂ% 16.192.22

16.12.2022 14 CBM/T1125 Transtertunnel SIS100.CEM [ < | 161222

16.12.2022 G004, Transber Supgply/ 1101 N, 16.12.22

16.12.2022 300 Experimants/T1045 Transfer 515 100/ — 16a2.22

16.12.2022 Guzoplinae [ 161222

16.12.2022 serimente/GOd0 APPAIGOOEC phar Targe 1 16.12.22

16.12.2022 GOOT CR/T1D6 Transter CR.ME 5| 16.12.33

16.12.2022 GOOS HESR PANBATI0BHESR [— — ] 161232

16.12.2022 GO Storage [ 16.42.22

16.12.2022 G120 Supply Line [ 16.12.22

20.02.2025 1 200225

13.08.2021 ] 130821

26.06.2024 0 inta tunned, without beam phase | ] 28.06.24

20.02.2025 SIS100 cguaanispion gauidg beam |l 20.02.25

12.06.2025 Al I—sJ 1 1206.235

09.03.2023 1 cadaz

02.02.2024 Supe inta tunnel, withaut baam ] 02.02.24

12.06.2025 Superf 15 cof\nigmigmaith e, 12.06.25
g LAmfuupm QII 1

08.10.2025 7 YOUU 1 08A0.25

11.08.2021 1 1082

16.12.2022 plinac installation + commissioning with beam 12.22

08 10 2025 pLinat installation after HBO, commissioning v ng . | 08.10.25

20.03.2025 o 1 200025

24.08.2021 | 2406

10.04.2024 p-bar i inta tunned, without biam phase 10.04.24

LTk ndwar comemissinnin weth »uun. 1 1 Mo

18.09.2025 1 18.09.25

24.12.2001 1 oy-

09.08.2023 R into wnned, without beam 09.08.23

18.09.2025 CR commissioning with team | | 18.09.25

11.12.2025 1 114225

15.12.2017 ——— s O l I I I I l ISS .

02.06.2073 HESR inte tunnel, without bram | 1 020623

1.12.2025 MESR commissloning with bagen_| | 114225

AL 2 954

22.08.2024 W70 e

1M.0z.200 ] 10221

22.00.2024 HEBT installation and commissioning without beam [ 5 ] 20824

20.03.2025 n Pa 1 200325

30.06.2023 1 2hoez

26.06.2004 CBM i ion and without bram | ] 26.06.24

20.03.2025 CHM commissioning with beam | 1 200325

20.03.2025 1/95N 1 2000.25

10.03.2023 11Z 31 2]

20.10.2023 APPA inte tunnel, without Leam \|—IAL| 10.23

20.03.2025 APPA commissioning with beam | | 200335

10.07.2025 . 1 10.07.25

7.11.2023 OT1DND) ANi1=n

07.06.3024 HUSTAR installation into cave or tunnel phase 07.06.24

10.07.2025 HUSTAR commissioning with beam | | 10.07.25

11.12.2025 1 122

1511200 1 151121

20.10.2023 PANDA and without boam | ] 20023

1122085 PANDA commissioning with beam | | 111225

FAR m=mx
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