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HFML-FELIX
The (attracting) power of Magnets and Lasers

ILO-meeting, 14 -10-2024 MECC Maastricht

Meike Arnold
ILO-officer HFML-FELIX team
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HFML-FELIX

HFML-FELIX is a partnership between Radboud University and NWO-I — A research facility for national and
international researchers with a world leading in-house research programme
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HFML-FELIX - LARGE-SCALE RESEARCH INFRASTRUCTURE

The strongest DC-magnets in Europe The largest wavelength range in ONE facility
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MAGNETISM AND SPECTROSCOPY
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UNIQUE CAPABILITIES FACILITATE BREAKTHROUGHS

EXTREME CONDITIONS
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MOLECULES & MATERIALS
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ADVANCED INSTRUMENTATION
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THREE PILLARS: INNOVATE, OPERATE, DISCOVER

state-of-the-art magnets, lasers & instruments
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MAJOR INFRASTRUCTURE REQUIRES LONG-TERM VISION

2020 2021 2022 2023 2024 2025 2026 2027 2028

Molecular ID Lab New : Advanced Imaging

Condensed Matter lab research | Ultrafast dynamics

lines : Unique sample environments
Max Planck Center - FHI & FELIX
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5 E;ggﬁﬂ:':t'gl Tw:)—(g;lsour T New  -MSimaging-molecularidentification - Dynamics of (photo)reactions in the gas phase
E platform Time-resolved expts research Mass-selective IR ion-spectroscopy - UHV environment @ FELIX
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- Confocal Fluorescence microscopy - Ultra low temperatures @ HFML
- THz/Visible pump-probe - lonicliquid gating of 2D materials
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45 T HYBRID MAGNET

1000 W Stirling cooler for 20kA/10 V power

radiation shields

Liquid helium system
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DAQ, control & HMI
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Hybrid magnet \ Liquid nitrogen

Ready for experiments in 2025
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45 T HYBRID MAGNET
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THREE PILLARS: INNOVATE, OPERATE, DISCOVER

Internationally renowned research facility
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FACTS AND NUMBERS

Origin HFML-FELIX users

The Netherlands 38%
EU 44%
Other 18%

> 400 guests/year from 25 countries, stay 1 j,m}éeks

> 2500 magnet- + 4000 FEL-hours

> 150 projects/year — two calls for proposals/year

> 80 publications/year

> 90 employees (permanent & temporary) + students/trainees
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INNOVATE, OPERATE, DISCOVER

THREE PILLARS
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RESEARCH AREAS

Magnetic Levitation

Quantum technology

Catalysis

Nature Commun. 12, 454 (2021)

Angew. Chem 60, 27095 (2021) Biofabrication 12, 045022 (2020)

Astrochemistry Biomarkers Phononic Switching
I IIT
T, e
m/z186 . 1

N

J. Clinical Inves. 131, 148272 (2021)
Comm. Biology 4, 367 (2021)

Nature Astronomy 4, 240 (2020) Anal. Chem. 93,1530 (2021)

Nature Physics 17 , 489 (2021)
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Photovoltaics

Energy (meV)

10 20
Magnetic Field (T)

Nano Lett. 20, 5141 (2020)

Superconductivity
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Nature 595, 661 (2021)
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HFML-FELIX FOCUS POINTS

Metabole ziekte
slopen kinderlevens
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HEALTH - DETECTING BIOMARKERS

1000 1200 1400 1600 1800
Wavenumbers, cm™

Biomarker

Metabole ziekten identification
maken kinderlevens kapot

Tijd voor actie. Ga naar metakids.nl M E TA K I D S

Radboudumc
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EMBEDDING HFML-FELIX

National International

EMEL

European Magnetic Field Laboratory
ROADMAP 2016

Arrdterdam

i FEIs OF EUROPE

Laserlab
Europe
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MAX PLANCK - RADBOUD UNIVERSITY CENTER

Infrared flashes for astronomy and medicine

The Max Planck—Radboud University Center will expand possible applications of
infrared free-electron lasers in the coming years

JUNE 17, 2021
The application of free-electron lasers emitting infrared light reaches from biomedicine to chemistry and materials
science to astrophysics. To further advance the technology and the research such lasers allow, the Max Planck
Society and Radboud University (Nijmegen, NL) have established the Max Planck-Radboud University Center.
Through their collaboration, they will focus not only on research, but also on training early career researchers.

One of 23 Max Planck Centres
worldwide

Collaboration: Fritz-Haber-Institut
and HFML-FELIX

©O00@9Q

Duration: 5 year

As part of the cooperation project, experiments will be carried out with the FELIX free-electron infrared lasers
© Radboud University
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HFML-FELIX - HITECH ECOSYSTEEM

Partners in innovation — technology driven

Bijzondeore metalen
en com; ponenton

VO n I( 7% Heimerle + Meule
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HFML-FELIX - HITECH ECOSYSTEEM

Partners in innovation - knowledge-driven

AstraZeneca
KWR

=

HAN_UNIVERSITY
OF APPLIED SCIENCES

vsparticle

Radboudumc

syngenta

Synthon
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TRANSPORT OF THE FUTURE?

NIFTI - National Individual Floating Transport Infrastructure
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www.linkedin.com/company/HFML-FELIX

www.ru.nl/HFML-FELIX
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WHERE DOES HFML COME FROM?

1970s University research group

1990s ‘Magnetenlab’ opens as facility

2001 33T magnet bought from Tallahassee
2003 33T copies home-made

2007 30T wide bore (50 mm) home-made
2014  37.5T — world's strongest magnet

2017 38 T — Europe’s strongest magnet
2025 45T - second of its kind

(201 1 ) Agreement

for the 'High Field Magnet Laboratory' Cooperative Alliance (HFML-CA)

Disclaimer: In cases of doubt, the Dutch version of this text takes preference.

The undersigned:

I. The Catholic University Foundation, in this case specifically Radboud University
Nijmegen (address: Comeniuslaan 4, Nijmegen, NL), hereinafter to be referred to as RU,
lawfully represented for the purposes of this Agreement by the President of the Executive

: o ' , 77 Board, R.J. de Wijkerslooth,
L Mikiaa. and
H F M L O p e n ed I n 2 OO 3 I1. the Foundation for Fundamental Research on Matter [Sticliting voor Fundamenteel

Onderzoek der Materie] (address: Van Vollenhovenlaan 659, Utrecht, NL), hereinafter to be
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WHERE DOES FELIX COME FROM?

FELIX Starts 1987 at FOM Institute
Rijnhuizen, in Nieuwegein

Relocation 2012/13 FLARE 2006 FELICE 2003
1t lasing 2011 1st lasing 2007
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WHERE DO WE COME FROM?

2006 NCAS project: FLARE + 45T
2012 Unilocation

2017 HFML-FELIX strategy document
2018 1st HFML-FELIX Roadmap project
2019 HFML-FELIX opening

2020 2"d HFML-FELIX Roadmap project
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ORGANISATION

Two units in the Faculty in the Faculty of Science

One HFML-FELIX board:
Radboud University and NWO-|

Scientifically embedded in the

Institute for Molecules and Materials (IMM)

1 Office

6 research groups + 1 new group in creation

(sectorplan — centered on combination HFML-FELIX

2 technology groups
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Administration:

Communication
officer and
secretariat

HFML director Kmmd FELIX director

Scientific groups RKEd Scientific groups
and technical and technical
development
teams, including
junior staff and
technical support

Managing
director, ILO,

development

teams, including
junior staff and
technical support

Semiconductors & Eam
Nanostructures
Soft Matter &
Nanomaterials
Correlated

Molecular
Structure &

Dynamics
Condensed
Matter Physics
FELIX Infrared and
THz Spectroscopy
FELIX FEL
Technology

Electron Systems
Magnet
technology



COLLABORATIONS WITH INTERNATIONAL PARTNERS

HZDR, RU, NWO-I
Memorandum of Understanding

=

& i

Renewal in 2023

EMFL and FELIX awarded status of
“UK National Research Facility”

& UK Research
nd Innovation :
and a Collaboration agreement renewed for 5
years
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