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Other groups: 
- Breschi et al., PRD 104 (2021) 4, 042001
- Raaijmakers et al., APJ 922 (2021) 2, 269
- Nicholl et al., MNRAS 505 (2021) 2, 3016-3032
- Gosh et al., Front.Astron.Space Sci. 9 (2022) 864294     
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Lower bound on the maximum mass through 
measurement of heavy pulsars (Shapiro Delay)

PSR J0740+6620
H. T. Cromartie, et al., Nature Astron. 4, 72 (2019).
updatd in: Fonseca, E., et al. 2021, arXiv:2104.00880

PSR J0348+4032
J. Antoniadis, et al., Science 340, 6131 (2013).

PSR J1614-2230
Z. Arzoumanian, et al., Astrophys. J. Suppl. 235, 37 (2018)

see talks by
T. Cromatie



Possible upper bound comes from the assumption 
that GW170817 formed a black hole

e.g. 
Margalit & Metzger, APJL 850 (2017) 2, L19, 
Ruiz et al., PRD 97 (2018) 2, 021501
Rezzolla et al., APJL 852 (2018) 2, L25
Shibata et al., PRD 100 (2019) 2, 023015
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see talks by
S. Vinciguerra,C. 
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Inspiral waveforms

see talk by
S. Bernuzzi



Inspiral waveforms

N.Kunert et al., PRD105 (2022) 6, L061301



Application: GW170817 – Tidal Effects

Determine the Equation of State
GW observations favor NSs with smaller radii

Phys.Rev. X9 (2019) 011001

determines tidal deformability

→ no assumption about the
type of the compact
object

see talk by
J. Read



Electromagnetic Signals:
Kilonova

Photometric lightcurves



Photometric lightcurves

1.) compute lightcurves for a set (grid) of 
ejecta properties

2.) interpolate within this grid through 
Gaussian Process Regression or a 
Neural Network

3.) link ejecta properties through 
numerical-relativity predictions to the 
binary properties

Electromagnetic Signals:
Kilonova

Coughlin, TD, et al., MNRAS/sty2174



Photometric lightcurves Electromagnetic Signals:
Kilonova
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PRL 119, 161101 (2017)

Gravitational Waves

APJL 892 (2020)
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github.com/nuclear-multimessenger-astronomy

First steps towards a nuclear-physics and multi-messenger 
astrophysics framework

Pang et al., arXiv: 2005.08513



First steps towards a nuclear-physics and multi-messenger 
astrophysics framework

- incorporation of nuclear-physics 
information

- simultaneous analysis of GW, kilonova, 
and GRB afterglow

- HPC facilities needed
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