
Gravitational-wave emission vs. dark matter 
dynamical friction in compact-star binaries

 
Jorge Armando Rueda Hernández – ICRANet

Luis Gabriel Gómez – ICRANet

(Based on ArXiv: 1706.06801)

International Conference on Gravitation: Joint Conference of ICGAC-XIII and IK15
July 3-7, Seoul 2017



The discovery of GWs 

Hulse-Taylor Binary:

Mass of companion: 1.387 Msun

Total mass of the system: 2.828378(7) Msun

P(pulsar) = 59 ms

Orbital period: 7.751938773864 h

Semi-major axis: 1.95E11 cm



Let's “speculate”: dark-matter dynamical-friction 
in galaxies



ArXiv: 1706.06801

 

Main ingredients:

- Size of the system: binary 
distance or binary period

- Component's velocity w.r.t. DM

- Distribution function → DM 
density profile

- Value of the DM density at the 
binary's galactic position



Galaxy 
Core

Dark Matter 
Halo

A general 
view of a 

galaxy









RAR model with phase-space density-cutof

ArXiv: 1606.07040 

See A. Krut's talk on Thursday 6/07 (PS) for details on the 
galactic dark matter structure predicted by the RAR model



RAR model predictions



Comparison for some binaries in the Milky Way

In relativistic (Pb small) compact-star binaries located in the Galactic halo (low DM 
density) the orbital evolution is largely driven by GW emission and DMDF plays no role

Gomez & Rueda, ArXiv: 1706.06801

 



Efect of the orbital period (fixed location)
Gomez & Rueda, ArXiv: 1706.06801

 

Binaries at r = 0.1 kpc. For Pb small the orbital evolution is largely driven by GW 
emission and DMDF plays no role. For Pb larger DM friction becomes comparable to 

GW emission and for even larger values it overcomes the GW effect



Efect of the location (fixed period)
Gomez & Rueda, ArXiv: 1706.06801

 

Binaries with Pb = 0.5 days. When r is large (halo; ~kpc) the DMDF is small and the  
orbital evolution is largely driven by GW emission. When r is small (< 1-10 pc), the 

DMDF can become comparable (or overcome) the GW emission
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