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existing and planned gravitational wave facilities



  

first observation of a binary black hole merger 

Ligo collaboration, 



  



  

Schwarzschild radius RS =  210 km



  



  

multi-messenger detection of the first binary neutron star merger
GW170817



  



  

a historical note:
expanding neutron star matter as site for the r-process was first proposed

by 
Lattimer and Schramm,  Astrophys. J. Lett. 192 (1974) L145

and 
Lattimer, Mackie, Ravenhall, and Schramm, Astrophys. J. 213 (1977) 225



  

fig. taken from Baiotti-Rezzolla review

HMNS: Hyper Massive Neutron Star
SMNS: Supra Massive Neutron Star



  

expected electromagnetic and gravitational wave signals
from neutron star mergers



  

Metzger, B. D.; Martínez-Pinedo, G.; Darbha, S.; Quataert, E.; Arcones, A.; Kasen, D.; Thomas, R.; Nugent, P.;
Panov, I. V.; Zinner, N. T. (August 2010). "Electromagnetic counterparts of compact object mergers powered by
the radioactive decay of r-process nuclei". 

Monthly Notices of the Royal Astronomical Society. 406 (4): 2650. arXiv:1001.5029

kilo-nova prediction in 2010

https://en.wikipedia.org/wiki/ArXiv_(identifier)
https://arxiv.org/abs/1001.5029


  

data for solar r-process are qualitatively well described for reasonable kilonova
configurations, see:     Daniel Siegel, Eur. Phys. J. A 55 (2019) 11, 203



  

summary: 

many facts point to an appreciable contribution from neutron star
mergers to heavy element production. neutron densities of order
1024/cm3 are required (about 1g/cm3 of neutrons !!!) It was argued

that, in a single neutron star merger, between 3 and 13 earth
masses of Au can be produced, see 

Sid Perkins, Science AAA 20 March 2018

however, with only 2 neutron star mergers detected as of today,
there is still much room for debate

see, e.g. Anna Frebel and Timothy Beers
Physics Today 71 (2018) 30
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