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Incomplete overview
German Research Landscape
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Universities

Many other research institutions (including industry)



Overview
Max Planck Society
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Kaiser Wilhelm Society (1909): “The Institutes to be established should not be restricted in advance in their 
area of research. Instead, they should develop their particular focus from the personality of the scholar 
leading each Institute and from the course of science. The Director heading the Institute should have 
proved himself through great success as a researcher. As many temporary positions as possible should be 
created for young scholars at the Institutes.”

www.research-in-germany.org



Helmholtz Association
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Helmholtz Association
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Overview
Helmholtz Association
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www.research-in-germany.org

Helmholtz addresses major and pressing questions from science, industry and society. To this end, we 
arrange our long-term cutting-edge research in six strategic areas. It sets up and operates unique 
research infrastructures and large-scale facilities, such as particle accelerators, research vessels or earth 
observation satellites. Its facilities are made available to researchers from universities and non-university 
research institutes both within Germany and abroad.
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Research Field Matter 

7 Centers
2 Institutes

LK I
Leistungskategorie I
Research

LK II
Leistungskategorie II
User Service



Program-oriented Funding (PoF)
Helmholtz Association
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The Helmholtz Association does not invest its resources in individual institutions, but 
in cross-center research programs that compete with one another for funding.

By pooling the diverse resources of its various research centers, Helmholtz is in the 
unique position of not only being able to offer solutions to individual problems, but also 
to comprehensively address the complex issues facing science, society, and the economy 
and to develop system solutions.

The program-orientated funding is based on a two-step system: The first step is a 
scientific evaluation of the centers and the existing programs at the level of the individual 
centers. The second step is a strategic evaluation of the programs planned for the future 
at the level of the areas of research.



Example: PoF IV (2021 – 2027)
Helmholtz Association
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Timeline Preparation PoF V (2028 – 2034)

Wissenschaftl. 
Begutachtung

(ex post)

Vorbereitung Wissenschaftliche Begutachtung 
(Standards, Themen, Gutachtergruppen, Termine, Ablauf)

Strateg. 
Bewertung

(ex ante)

2023 2024 2025 20272026

Vorbereitung Strat. Bewertung (Standards, 
Themen, Gutachtergruppen, Termine, Ablauf)

Übergangsjahr zu
PoF V (2028-2034)

Ableitung und Beschluss 
Senatsempfehlung für PoF V

Programmanteile 
und Startwerte

Strategiedis-
kussion im FB 

Materie FB Materie-Strategiepapier

Forschungspolitische Ziele

Standardvideos Programmanträge

Zentren-Status Reports

Helmholtz-Gesamtstrategie

Zentrenstrategien

- „Iterativer Prozess“
- Elemente bedingen sich gegenseitig
- Frühzeitige Abstimmung mit ZWG
- Reduktion Paralleldiskussionen

Formatvorlage 
kommt in Kürze:
Max. 10 Seiten!
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Why should we discuss our strategy already now?

Scientists & engineers, institutes:
Ideas, goals, project proposals

Management of Helmholtz centers:
Overarching goals, strategy, feasibility, budget

BMBF Ministry, Politicians, Parliament:
Research Objectives, relevance to society, priorities, budget constraints

Management of Helmholtz Research Field:
Overarching goals, strategy, feasibility, budget

Management of Helmholtz Research Field:
Implementation of research objectives

Management of Helmholtz Centers:
Implementation of research objectives

Scientists & engineers, institutes:
Project oriented Funding of research activities

(2023 – 2024)

(2028 – 2034)

Evaluations



Overall aims and strategy
Program Matter and the Universe
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Coherent picture of the microcosm and
a detailed idea of the evolution of our universe

• to identify the fundamental particles and their 
interactions as well as to obtain an exact 
understanding of the structure of the vacuum

• to understand the structure and dynamics of 
hadrons, nuclei and nuclear matter and their 
role in the astrophysical formation of chemical 
elements

• to understand the nature of Dark Matter (and 
Dark Energy) and of the Universe at high 
energies

National Research
Council, USA



The Program Matter and the Universe (MU)

ATLAS, CMS, ALICE

GSI & FAIR: CBM,
NUSTAR, PANDA

Pierre Auger
Observatory

Cherenkov telescopes
(CTA)

Belle II XENONnT

> 650 FTE
> 90 MEUR/yr

1

IceCube

DARWIN

ALPS-II

KATRIN

LUXE

(FPF)

(CML)

(MRU)

Fundamental Particles and Forces 40% 
KITDESY

Cosmic Matter in the Laboratory 20% 
GSI
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Matter and Radiation from the Universe 40% 
KITDESY
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Ion Facilities GSI

KIT

5%

55%

95%

45%



Topic 1 – Fundamental Particles and Forces (FPF)
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Study the fundamental laws of Nature in our universe, governed by quantum physics and the 
dynamics of space-time

Topic MU-FPF

68% 5%

27%

Dark Energy

Dark Matter

Atoms

What is dark
matter?

What is the 
structure of 
the vacuum?

Science drivers

Where did the 
anti-matter go?

Particle physics aims at understanding the 
basic processes that govern the 

early universe (< 1 ns)



Topic 2 – Cosmic Matter in the Laboratory (CML)
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Mission to understand
Emergence of complex phenomena in strong interaction

Role of the strong interaction in the evolution of our universe

Aims
§ Unravel the properties of hadrons;

access and understand the QCD spectrum
§ Explore strongly interacting systems under

extreme conditions of temperature, density, isospin

Strategy
§ Study cosmic matter in the laboratory
§ Use primary and secondary ion beams

from (anti-)protons to uranium
§ Apply forefront technologies

Uniqueness
§ Relativistic ion beams of highest intensities
§ Storage rings for cooled (secondary) beams
§ Innovative experiment instrumentation

Big 
Bang

BIG BANG

Time 10-43 s

1016 TeV

10-35 s

1013 TeV

10-10 s

1 TeV

10-5 s

150 MeV

400 000 years

1 eV

109 years

1 meV

14 x 109 years

0.25 meVEnergy

Uni!ed Forces In"ationary
Expansion (?)

Forces 
separate

 Nucleons
form 

Atoms form Stars form Today

Quarks    Hadrons
Gluons           Nuclei

Topic MU-CML



Topic MU-MRU

Topic 3 – Matter and Radiation from the Universe (MRU)

Understanding the high-energy Universe and its constituents

A broad but coordinated research program with observatories and in 
laboratories – a growing field of science

Strong interplay between experiments and theory

High-energy
Universe today

Multi-messenger
view of the cosmos

Understand the
role of neutrinos
in the Universe

Search for new
physics and Dark 
Matter

Gamma-ray
astronomy

Neutrino 
astronomy

Cosmic rays

Gravitational
waves
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Thursday
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Friday
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Backup slides
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The Program Matter and Technologies (MT)
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The Program From Matter and Materials to Life (MML)



Overview of major facilities in PoF V

§ ALICE@LHC Run 3 (2022 – )data
§ FAIR Phase 0 (2018 – )data

              First Science (2028 – )data

§ AugerPrime (2024 – )data
§ CTA (2029 – )data
§ IceCube-Gen2 (2026 – )inv

§ Einstein Telescope
(2026 – )inv

§ Computing: GridKa,
Green Cube, (IDAF)MT
(2027 – )inv

1724

§ ALPS II (2022 – )data
§ DARWIN/XLZD (2025 – )inv
§ Baby-IAXO (2027 – )inv

§ LHC Run 3 (2022 – )data
➜ HL-LHC (2029 – )data

§ Belle 2 (2023 – )data

§ LUXE (2027 – )data


