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2014: Full member of DKPI, supervisor Daniel Grumiller.

2016, 2017: Research stays at University of Helsinki and Barcelona.
2018: Graduation with thesis on numerical relativity and holography.
2018-2020: Postdoc at Utrecht and Leiden University, holographic QCD.
2019: Invited lecture at DKPI Summer School in Zwettl.

since 2020: Postdoc at Goethe University, Theoretical Astrophysics.
since 2021: Member of the Hessian research cluster ELEMENTS.
2020-2022: Main Campus Educator Program, scienti c group leadership.

since 2022: Member of the Collaborative Research Center for
Strong-Interaction Matter under Extreme Conditions.
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Neutron Stars
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What we (don't) know about QCD
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Equation of State and Mass-Radius Relation

Relates properties of dense matter to properties of neutron stars.

p ppe’ - :q Einstein Eq. Mqu
Constrained by theory and neutron star observations:
» Causality & thermodynamic stability: 0 < ¢2 = o g

de
> Direct mass and radius measurements: Mtov = 2Mg, 11km <R < 14km

» First GW detection from a BNS merger GW170817: A < 720
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Sound Speed Inside Neutron Stars

Y Adiabatic speed of sound provides a measure for the sti ness of matter

2 Bp .

S

Y Relevant for neutron star properties: sti (soft) matter has large (small)
sound speed and results in large (small) maximal mass and radius.

Y Di cult open problem: What is c2mqin QCD at neutron star densities?

Y Light Stars: sti core, soft outer layer.
Y Typical Stars: large sti core.

Y Massive Stars: soft core, sti outer layer. ¢ reys0lia 2207.04417 (ApIL):

Outreach: idw award for science communication, featured in Frankfurter Allgemeine Zeitung, etc.
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Chirp Mass and Binary Tidal Deformability

Y Chirp mass can be extracted accurately from inspiral GW strain frequency

dfew 96 83\ 5(3 {143, pMiMogs
dt 5 chirp'GW 1 chirp 7“\/'1 M2q1(5'
Cutler, Flanagan arXiv:gr-qc/9402014 (PRD)

\ Binary tidal deformability encodes EOS properties vig
16pl2M,  MigM{ 1 p 12M1  MygM3 5
13 M1 Mo '

Y GW170817 \best" event so far:
M chip  1:188 goesMa; q  Mo{Mij 07, ~A 720:

i ZkepR{MT :

LIGO/Virgo: arXiv:1805.11579 (PRX)
9/19



Binary Tidal Deformability

More than 10 binary con gurations with M.z P 10:5Mq ; Moy S

“minpmaxg @ BM S YN ~Ts P 1236, 301s; Mroy T 2:18;2:525 Mg

CE, Rezzolla 2209.08101 (MNRAS), see also Altiparmak, CE, Rezzolla 2203.14974 (ApJL)
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A Holographic Approach to Dense QCD Matter
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V-QCD Hybrid Equation of State

\ Hybrid EOSs: nuclear theory model at lowest densities + V-QCD model
for dense baryonic and quark matter at large densities.

Y By construction consistent with nuclear theory and perturbative QCD.
Y Predicts strong rst-order decon nement phase transition.
Y Provides estimates for the QCD critical point.

Demircik, CE, Jarvinen 2112.12157 (PRX);
see also CE, Jrvinen, Nijs, van der Schee 1908.03213 (PRD);

Jokela, Jarvinen, Nijs, Remes 2006.01141 (JHEP);
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