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We explore
thesuniverse...

Photo: J. Hosan/GSI/FAIR, “NASA, ESA, the Hubble Heritage Team (STScl/AURA), A. Nota (ESA/STScl), and the

Westerlund 2 Science Team”



GSI GmbH - Helmholtzzentrum fur Schwerionenforschung F-\lR
FAIR GmbH — Facility for Antiproton and lon Research I=5= 1L

EX|st|ng facility: GSI Darmstadt (Foundatlon 1969)
Shareholders: federal government (90%), Hesse (8%), Rhineland-Palatinate (1%),
Thuringia (1%)
Further locations in Mainz and Jena
. Future facility: FAIR (Foundation: 2010)
Employees on campus: approx.1,580
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Photo: D. Fehrenz/GSI/FAIR, May 2022



Research themes at GSI and FAIR

-

atomic physics,
biophysics,

plasma physics,

\material research

-

nuclear structure

and nuclear
astrophysics

scientific
computing

accelerator
science
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Discovery of new elements F-“R I= =1L

18
H > 13 14 15 16 17 |[F€
Li | Be BIC|N]|O|F |[Ne
3 4 5 6 7 8 2 10
1Na 1|y|g 3 4 5 6 7 8 9 10 11 12 13AI 14Si 15P 168 17C| 18Ar
K [Ca|Sc Ti | V|Cr|Mn|Fe|[Co|Ni|Cu|Zn|Ga|Ge|As|Se|Br|Kr
19 20 21 (22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
STRb SSSr 39Y 4ﬂzr 41Nb 4?Mo TP PR T + nd In 508n 51Sb S;I-e 53I 54xe

------------ Yros | r | Pt AU
Cs|Bal La 58-71 Hf "o 76 77 78 79 80 - i |Po| At |Rn
55 56 57 _ _ _1? 84 85 86
Srifajfe] oo JU NejPu) ==y Bh|Hs | Mt|Ds [Rg|Cn [ N]5=]&
107 108 109 110 111 112 11

Bohrium Hassium Meitnerium  Darmstadtium Roentgenium Copernicium

natural experimen- dicovered verifieu
tally produced at GSI at GSI

FAIR GmbH | GSI GmbH 8

Graph: GSI/FAIR



Discovery of new atomic nuclei F-“R iI= =1L

445 atomic nuclel have been discovered at GSI/FAIR
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Application: cancer therapy with heavy ions

Precise, gentle and very
successful

Treatment of 440 patients
at GSI

By now established and in
clinical operation, among
others in Germany
(Heidelberg and Marburg),
Austria and Italy

At GSI: Research and
further development

Photo: A. Zschau/GSI
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FAIR Darmstadt
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25 accelerator and
experimental structures,
labs and other operation
and supply structures

Underground accelerator ring
with a circumference
of approx. 1,100 m

Around 150,000 m2 of total area

World-leading accelerator
laboratory for decades

Unique research in physics and
applications

Landmark in the European

research roadmap (ESFRI)
Top priority in the European
nuclear physics community

Graph: ion42/FAIR



FAIR GmbH | GSI GmbH

Linear accelerator

Experimental and
storage rings

Ring accelerator
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/ Ring accelerator
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Production
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Production
of new nuclei

. Existing facility
. Planned facility

. Experimental setups
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Construction volumes FAR ==

2 million m3

of soil

to be moved

600, OOO m3 65,000 tons

of concrete of steel

to be used to be utilized

—as much as for 5,000 single-family
homes.
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— as much as eight Frankfurt football — as much as nine Eiffel Towers.
stadiums.
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FAIR facility - worldwide
production and delivery of
accelerator components and
experiments




Shareholders and scientific
partners worldwide F-\lR I= 5= 1l

Shareholders
Germany (70,2%)

Finland (0,5%)
France (2,7%)
India (3,5%)
Poland (2,3%)
Romania (1,2%)
Russia (17,4%)

[ shareholders
Associated partner
Aspirant partner

B cCollaborative partners

Sweden (1,0%)
Slowenia (1,2%)

Associated
United Kingdom

T

.. . o . . Aspirant
Realization and operation with international cooperations Czech Republic

Cooperation with around 400 institutes in more than 50 countries
Expected that up to 3000 scientists per year will use FAIR facility

FAIR GmbH | GSI GmbH 15






Contributions of the CZ Republic to FAIR

-

vacuum stations
for BIOMAT
beam line

\_

-

scintillator crystals
for GADAST
detector

\ (Super-FRS)

2016-2019

k€ 864

2020-2022

M€ 1.6

ISR ctromecretc

Calorimeter (ECAL) gt
Projectile Spectator )\
etector (PSD)

PbWO4 scintillator
crystals for
Electromagnetic

j{ Calorimeter




GSl as a talent factory F-\lR I=5= 1L

A unique capability to attract and create talent and
know-how on-campus and at surrounding universities

Training and education of the next generation of
scientists, engineers and computing experts from all
over the world:

Tenure track positions
Young Investigator Groups

Graduate School (HGS-HIRe) with currently more
than 300 doctoral students from all over the world
and offering multiple training programs for students

Internships

Many now in important positions in academia, research
and even in government

FAIR GmbH | GSI GmbH 18



Outreach activities at GSI F-\lR =1

For the general public:

oy T — Events/exhibitions
= 344 FiR (Open House, Highlights der Physik, ...)
N Guided tours of the facility
A—— Lecture series ,Wissenschatft fur Alle®

Supernova-Explosion?

“Brickenschlagen” — lectures in schools
“‘meet a scientist” — online meetings with scientists
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Vereinbare einen Online-Termin
und finde es heraus!

For university students/post-graduates:
Summer Student Program
GET_INvolved

= FAIR
St it KT H F F

st g e |

FAIR GmbH | GSI GmbH 19



EU Projects at GSI and FAIR

-

atomic physics,
biophysics,

plasma physics,

\material research

-

nuclear structure

and nuclear
astrophysics

scientific
computing

accelerator
science
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EU Projects at GSI and FAIR F-“R iI= =1L

APPA: Research Infrastructures: INSPIRE, HITRI/PLUS, PRISMAP,

RADNEXT, LASERLAB EUROPE, , . ERC Consolidator
Grant, ERC Advanced Grant
NUSTAR: Research Infrastructures: . EURATOM: 2

ERC Starting Grants, EU Advanced Grant,
CBM: Research Infrastructures: EURIZON, STRONG-2020
PANDA: Research Infrastructures: STRONG-2020

Scientific computing: Research Infrastructures: ESCAPE, EGI-ACE,
EFRD/REACT-EU: technology marketing, construction Green IT Cube, Digital
Europe: EDITH

Accelerator science: Research Infrastructures: ARIES, |.FAST
Miscellaneous: ATTRACT: CASEIA, Widening:

FAIR GmbH | GSI GmbH 21




Sustainable technology: Green IT Cube
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Water-cooled high-efficient computer centre (2 Megawatt cooling capacity per
floor) with up to 100 Petabyte of storage capacity (up to 300.000 nodes)

FAIR @nitbH SSSEGIohbH



GSI/FAIR Digital Open Lab F-“R I="= 1L

Realtime environment for High-Performance-
Computing with industry applications (including for

SMES) :

HOCHSCHULE DARMSTADT
UNIVERSITY OF APPLIED SCIENCES

Joint R&D projects — develop green technology, HPC, big

data and software TECHNISCIjE
Collaborations — access to HPC-systems and —projects UNIVERSITAT
Make rackspace available — offer of services DARMSTADT

Collaborations Darmstadt University of Applied Sciences, V hessian.Al
Technical University Darmstadt, hessian.Al (planned)

Finanziert von der
Europdischen Union
NextGenerationEU

Projects: Technology transfer, construction, regional
connectivity o o e ot

FAIR @nhibH SSEBinbH 23



Thank you for
your attention!

Graph: ion42/FAIR



