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GSI — Member of the Helmholtz Association (HGF)

- Helmholtz: Some Facts and Figures

Helgoland

» 17 Research Centres

= 245 Institutes

= 31.000 Employees

= 9.500 Scientists & Engineers )

= 4.700 Doctoral Students e

= Budget ca. 3.3 Billion Euro
(including Third Party Funding)
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Research Areas in the Helmholtz-Association

- Program Oriented Research & Funding

!\M Energy
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Key Technologies

S CStructure of Matter
#® Transport and Space
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GSI: Brief History ... and Outlook into the Future

 Founded in 1969:
as large research infra-
structure (Grol3forschungs-
einrichtung) to 'serve' the
surrounding universities

(¥ Philips-University in Marburg

(N Justus-Liebig-University in Giel3en

« Today:
German 'National' Labora-
tory for Nuclear and Heavy-
lon Physics;
User Facility for European/
International Users

State of Hessen

Johann-Wolfgang-Goethe-
University in Frankfurt

J.-Gutenberg-
University in
Mainz

Technical University

in Darmstadt ° FUtu Fe.

FAIR - International

— Facility for Antiproton
Ruprecht-Karls-University
Heidelberg and lon Research




National and International Cooperation
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Ca. 50 German Universities - about 1000 external users
and Research Centres - Coop. with about 170 research institutions
from over 35 countries




GSl Accelerator and Experimental Facilities

Ring-Accelerator
90% speed of light

lon Sources

all elements
Fragment
Separator
‘exotic' nuclei

Storage Ring
'‘bare' atoms & exotic nuclei
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Overview of GSI main-research topics

Nuclear physics

e Nuclear reactions

e Superheavy elements

e Hot condensed
nuclear matter

Biophysics und medical applications

e Radiobiologic ,{.S,/
effects of ions P\ >

e Tumortherapy with @
ionbeams Al

Atomic physics
e Atomic reactions

e High resolution spectro}o m(\

of charged ions

Plasmaphysics

e Hot dense plasmas ik

008 ()

e Ion-plasma . '1? g‘o%.’j’

interaction A ﬁ“»ej’
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Material-research

e JTon-solid matter
mteractlons

¢ linear and circular
accelerators

physics



Example I: Search for super-heavy elements ...

- At GSI: Discovery of six new chemical elements with
atomic numbers 107-112

| Presently: Hunting for Element 120! Vil
L ll n v v Vi vijHe
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K] Cal sc STV CriMn| Fe| Co| Nif Cu| Zn| Ga| Ge| As| Se| Br | Kr
Rb} Sr| Y ;Zr Nb|Moj Tc | Rul Rhi Pd| Ag| Cd| In | Sn|Sb|Te | | | Xe
Cs| Bajla |sn 72Hf Ta| WlRe|Os| Ir | Pt|Au|Hg 81TI be 83Bi Po| At| Rn
L | Rajpc | RT| Db] 291,80 &S] 5] 2SI R0 |522

Hassium Roentgenium

1}”9 1§O Bohri / \
o onrium Copernicium

Meitnerium Darmstadtium



Naming of Element 112: Copernicium

265

108

272R 274Cn
266 269DS M 11 J 112
Mt 110
109
Copernicium
Symbol: Cn

BN 154 158 162 166

Neutron number



‘ Example Il: Cancer Therapy with lon beams...
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New tumor therapy with lon beams:
§ as precise as a scalpel
§ extremely efficient in fighting tumor cells




From Clinical Studies at GSI...

... to Standard Medical Application

Pilot phase at GSI Heidelberg lon Therapy HIT

 from 1997 to 2008 » start of patient treatments: Nov. 2009

* more than 450 patients « first clinical ion beam unit in Europe
 tumor control rate 80 % - 90 % * three treatment stations

 almost no side-effects « Goal: 1000 patients per year
 accepted by health insurers « standard medical treatment

- Cooperation and License Contract with Siemens Medical Solutions

- Additional ion beam therapy clinical facilities under construction:
Marburg-Giel3en, Kiel, Shanghai ...



‘The present Main Project: FAIR

Added value

§ Beam intensity by a factor of
100 - 10000 =
§ Beam energy by a factor of 20 2
§ Anti-matter beams

§ Unique beam quality

§ Parallewn__\ S V2 ‘W
~ \

%struction, cost, scientific communit%\\

/ § Construction in modules 0 -5, ... \

§ Modularized Start Version: Modules 0 - 3
Construction cost: 1.027 Billion Euro

§ Scientific Pillars:

A

- APPA: Atomic Physics, Plasma Physics, Applic.
- CBM: Compresed Baryonic Matter

- NuSTAR: Nucl Structure & Astrophysics

- PANDA: Hadron Structure & Dynamics
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« existing facility
* new facility

Funding (Construction)

§ 65 % Federal Republic
§ 10 % State of Hessen

§ 25 % International Partners

In total: 2500 — 3000 Users
\C —



FAIR key components

IJIIII/: [ Precision beams:
| Nﬁ BHQ i ] @ Electron & Stochastic Cooling
(o i ._ :
Sunpps |
Compact & cost effective accelerators:
Fast cycling superconducting magnets: dB/dt ~ 4T/s

UPPSALA
UNIVERSITET

Forschungszentrum Jalich
in der Helmholtz-Gemeinschaft

Fast acceleration: = ' La® CA

High gradient variable frequency Ferrit & MA loaded cavities Q}
ASTeC

Forschungszentrum Karlsruh
in der Helmholtz-Gemeinschaft

LUDWIG-

MAXIMILIANS-
LMU UNIVERSITAT
MUNCHEN

\\ UNIVERSITET
Hochschule Fulda XHV at high beam intensities:
ey fledsincs Extreme High Vacuum ~1012 mbar


http://www.hochschule-fulda.de/index.php?id=134

SIS100 magnet prototype




Signing Ceremony of FAIR international Convention

04.10.2010 Castle Biebrich, Wiesbaden

Signing Countries:
Finland, France, Germany, India, Poland, Romania, Russia, Slovenia and Sweden
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FAIR in 2020

Austria China Finnland France Germany  Greece India Italy Poland Romania Russia Slovakia  Slovenia Spain Sweden Great Britain
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