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lon Beam Facilities in Germany

Atomic Physics
Plasma Physics
Materials Research

Kinetic Ener MeV
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Materials Research
Resource Analytics
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Physics and Materials Science
with lon Beams

1. Energy release, doping, order/disorder
— Materials modification

2. Secondary particle / radiation emission
— Materials analysis

Why ions?

Material states
far from equilibrium

Precision & control
lon, position, amount

Chemical analysis

Primary Nuclear
lons reactions
Scatterring X-rays (Pdav,..)
(RBS)
Electrons Sputterring
(SE, AE) (ERDA, SIMS)
N =
-
f”
Lo Amorphi
lllllllll Pattern sation
1 998
\\\-—:l a0s *
~ o0
Shock se» Thermal
wave  Point spike
defects
Collision
cascade

guant., non-destructive

Fe




IBC — lon Beam Center

Highly Charged lon

Precise carving of nanostructures
In 2D heterostructures by highly
charged ions

ACS Nano. 14, 10536 (2020)

Magnetic nanostructures
Induced by HIM irradiation
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IBC — lon Beam Center

Highly-charged ions (HCI) End stations for End stations for
Focused ion beams (FIB) ion beam analysis ion beam modification
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Innovative Instrumentation at IBC

Modification Modification / Analysis Analysis
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Carbon

500 nm

lon doping with
atomic precision

lon Beam Analysis on
the nanometer scale

Combining ion beam
modification & analysis

real-time, in-situ and o (W
in-operation experiments



IBC — lon Beam Center

Low Energy lons / Focused lon Beams

Controlled ion beam mediated doping of 2D
materials

>

% 100 electronic / nuclear

~ 1 stopping

5

c highl lust

= ighly- cluster N

S charged ions A= heavy ions

o) " : melting

S ions

E 0.1 single-charged ions

K7

2

4g 0.01 Y T ' y y ;
0.1 1 10 100 1000 10000

depth of excitation (nm)

Laser/
Lasertisch

Hochenergie-
magnet/1

lonen-

- quellen-2 |¥ A4
lonenquellen-1 -t

Injektor-
magnet [ 1-MV Beschleuniger |

Teilchen-
detektor

Hochenergie- |\, * &>
magnet/2 o

AMS extension

More beamtime for users and development of
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IBC — lon Beam Center
LEINEF

100kV platform l
moved to new
site in 2021 ...

Installation of o e £ ...and was
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IBC — lon Beam Center as User Facility

® HGF internal
users

M EXT users
(national)

IBC Statistics:

Operation Time: 16.200 h (total)
User Beam Time: 14.200 h (88%)

m EXT users
(international)

Ext User Quote: 71% “INDUSTRY
Experiments: ~ 160/a 4 MDT: Machine
Publications: ~ 120/a dedicated time

Collaborations:
 Joint research & networking across Europe

« Education, training measures & infrastructure development
for ion beam facilities in emerging countries

 Collaboration with industrial partners leading to product innovation
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IBC — Projects: RADIATE

Ion Beamcente FS.@LI MeWs- RADATE.  IONBEAMFACLITIES  RESOURCES -  CONTACT  INTERNAL ¥ ’ @ion beamcenters

RADIATE -

ce900e -
se0 60

OPTIKA

20 beam techeokgy

YTy

h LINIVERSITY OF
% SURREY
lon Beam Centre
o
L J

L
YVASKYLAN YLIOPSTT
UNIVERSTTY OF [YVASKYLA

“mec

EAiebin
Sossonnacee

der r!,u deswehr

Unlvemtat Munchen

lonBeamCenters.eu aims to unite and to increase the visibility and

lonBeamCenters.eu is also home to the EU funded RADIATE project, which is
running from 2019 to 2022 and will provide valuable scientific input and

a one stop web portal for sharing information on ion beam use, publications resources to the ion beam community.

of scientific results, as well as software and data related to ion beam

awareness of the European ion beam community. IBC.eu aspires to become
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ANALYTICAL RESEARCH
INFRASTRUCTURES IN EUROPE

ARIE is a network of high-level facilities that provide instruments and services to enable
European researchers to address the Missions of Horizon Europe
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Use of IBC Facility for Innovations in Industry

lon Beam Services

Power Electronics
(Diodes, IGBT, GTO)

'4, Less power loss
Higher switching speed

Opto-Electronics

CMOS image chips

Improved lasers %

Detectors (APDs, SiPM)

Selected partners:
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Thank you for your attention
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