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Nature’s laboratories for extreme matter
CRC-TR 21

Early Universe Neutron-star mergers Heavy-ion Collisions

Dark Energy
Accelerated Expansion
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Pattern Dark Ages Development of N
375,000 yrs. ',' Galaxles, Planets, etc.

Inflation  g=

Fluctuations

1st Stars
about 400 million yrs.

Big Bang Expansion

13.77 blllion years

> Experimentally, there are major international campaigns to explore and observe new phases

of matter, dominated by strong interactions (QCD) at extreme temperatures and densities
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CRC-TR 211: Scientific mission

CRC-TRm

By combining the leading expertise of researchers at the three partner institutions
our ambition is to:

> Develop/improve first-principles understanding of
strong-interaction matter under extreme conditions

INn order to

> Explain, predict and anticipate experimental and
observational results in Cosmology, Heavy-lon and
Astrophysics
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Central questions
CRC-TR2m

> The central questions which drive our collaboration are: N p

1. Which phases exist in strong-interaction matter?

Temperature (MeV)

2. What is the nature of transitions between various phases?

3. What are the degrees of freedom and the collective s [ : b con
eXC”:ath)nS |n Strong-lnteraCtlon matter? ~923 Baryon Chemical Potential (MeV)
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4. What are thermodynamic and dynamic properties of hot

~ LSS 1y,

and dense matter?

5. What is the role of electroweak physics in QCD matter
under extreme conditions?
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Structure of the research program (3rd funding period) CRC.TN
=1h 211

A: Fundamental properties of B: Strong-interaction matter in heavy-ion collisions,
strong-interaction matter the early Universe, and neutron-star mergers

AO01: The chiral transition at low net-baryon density = B02: Collective dynamics in nuclear collisions
A02: Lattice QCD at non-vanishing density BO3: Spin-magnetohydrodynamics

AO03: Inhomogeneous phases at high density B04: The electroweak response of hot and

A06: Hadronic excitations and spectral functions dense QCD matter

in the medium BO7: Strong-interaction matter in the early Universe

AQO7: Transport properties B09: Probing strong-interaction matter with

A08: Magnetised and isospin-asymmetric QCD gravitational waves from neutron-star mergers

matter B10: Non-equilibrium phase transitions &
A09: Phase quenched QCD critical dynamics of QCD matter

Z: Administration and Infrastructure:

Z01: Central Project Z02: Software-Development Center
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Structure of the CRC-TR naturally supports

> Synergetic interactions: projects address
scientific question with complementary
methodology

» Cross-institutional collaboration: projects
involve groups at different universities

Synergies between individual projects
iImportant to answer central questions

Goal of CRC-Events is to support

collaborative e research in the CRC 2nd/3rd
funding period

collaborative work planned
joint publication(s)
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Support of early-career researchers
CRC-TR 1

> Participation in CRC-TR 211 Events HGS-HIRe OY FAIR
_ CRC Retreat (1X year) Helmholtz Graduate School for Hadron and lon Res

- CRC Colloquia (4x year)
- Virtual collaboration meeting (2x year)

-> Opportunity for networking and collaboration, exposure to broader research community

> Structured doctoral training program in cooperation with HGS-HIRe
- Co-supervision & PhD committee meetings (2x year)
- Transferable-skills seminars
- Specialized lecture & power weeks
- Travel money (1000 EUR year)

» Short term visits to partner institutions (1-2 weeks) funded by CRC-TR

> Career development for doctoral & post-doctoral researchers
- .g. at this retreat (can do more often if desired)
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Software development center (Z02)

CRC-TR 211
Central infrastructure project supports all projects in o ([ B ...
o trilogy |
» Software development & optimization / )

» Data management

> Training of early-career researchers

Includes / S
> Support for open software development & data management Y

» Hardware-aware optimization for lattice QCD calculations
» Pedagogical program

new for the 3 funding period is also

> Visualization & machine learning

Soren Schlichting CRC-TR 211: Strong-interaction matter under extreme conditions Bonn | Mar 24th 2026



Diversity, Equity & Inclusion CR:Tm

“We commit to establishing a respectful and open culture (...) and acknowledge the
Importance of diversity in research teams” (Code of conduct CRC-TR 211)

Equal-opportunity committee with representatives from each partner
university oversees policies on gender, diversity & work-life balance

> Provides information, organises coachings & trainings

> Ensures provision of childcare & provides home-office equipment

> Establishes dialog and mentorship relations

to reduce existing inequalities leading to structural under-representations
> Bridging fellowships for female PhD->PostDocs

> In case of conflicts provides low-threshold first point of contact

Still looking for active members, approach in person, via email,

contact form (Can be anOnymOUS) Senior Scientists: Laura Sagunski (F), Cora Uhlemann (B)
Young Scientists: Isabel Oldengott (B), Sarah Pitz (F),

Shreedhar Rajesh (D), Ismail Soudi (B)

Soren Schlichting CRC-TR 211: Strong-interaction matter under extreme conditions Bonn | Mar 24th 2026


https://crc-tr211.org/intern/contactEqualOpportunity

Knowledge transfer & Science communication

CRC-TRm
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I: hat is cosmology actuallgt

Scientists of the CRC-TR 211 actively engage in
Outreach

» Early-career researchers and project leaders both R, W 0l ek o ? ,‘T’j'e“"e
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» Dedicated round table discussion on
Wednesday to exchange experiences
and ideas
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