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Context
• Neutron star mergers are a preferred site for the synthesis of the heaviest 

elements via the rapid neutron capture (r-process). Post-merger disks can 
provide conditions necessary for r-process

Center: Volume rendering of electron fraction from binary NSM outflow for 
weaker (left) and stronger (right) initial magnetic field strength

Open Questions

Uncertainty concerning the robustness of r-process 
produced in post-merger disk environments

• Do the conditions necessary to favor lanthanide and 
actinide production depend on the initial conditions 
of the disk?

• Are there certain regions of the outflow that are 
more favorable for different r-process components?
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Intermediate : convert Lagrangian tracers to 

thermodynamic trajectories for nucleosynthesis

nubhlight [1] 

3D GRMHD with Monte Carlo neutrino transport

All disks: 0.12 M⊙ , uniform Ye = 0.1; vary βplasma

PRISM [2]

Nuclear reaction network x400K+, 

obtain abundances at 1Gyr

Magnetohydrodynamics → Nucleosynthesis

Differences in the outflow of each disk caused by varying 
initial magnetic field strength result in differences in 

nucleosynthetic conditions 
Right: Distribution of Ye for each disk

Effect on Abundances

High degree of similarity 
in rare-earth pattern, 

despite differences in 
initial conditions.
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We simulate three post-merger disks with varying initial 
magnetic field strength and carry out nucleosynthesis 
calculations out to 1 Gyr post-merger on unbound tracers.

Concluding observations

• Stronger magnetic field unbinds more mass compared to a weaker field,  
effectively unbinding more lanthanide mass.

• Actinide production highly sensitive to initial magnetic field strength. 

β=10: Large overlap between lanthanide, actinide production

β=30 : Highest first peak abundances

β=100 Lowest ejected mass, least effective at producing actinides

Strongest case of high (>0.16) χlanthanide , best at producing actinides
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