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How do double neutron stars spiral in and merge?

1   2

Radio afterglow & flash:
Ejecta energetics, Interior composition

Double neutron stars:
Population size, evolution
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Unsurpassed field of view & time on sky

Real time radio flash detection and localisation

Evolution of gravitational-wave events

Model origin, nature and impact

Why Apertif:
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A 9 sq. deg. Field for Afterglow Emission:
First-light image vs. afterglow GRB 130207A
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Possible FRB steps in the DNS merger process:

Equation of state
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Fly’s Eye Mode for Prompt Emission:
100 deg2 field, real-time detection, arcsec localisation
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Real-time GPU Digital Signal Processing
ARTS, the Apertif Radio Transient System GPU Supercomputer:

Methodology WP4
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Real-time Machine Learning Alert Pipeline
GPU-based “Deep Learning” (2D Convnet):

Methodology WP4

(Connor & van Leeuwen 2018)    



Joeri van Leeuwen
The Apertif Radio – Gravitational wave Observatory

Real-time Machine Learning Alert Pipeline
GPU-based “Deep Learning” (2D Convnet):

Methodology WP4

(Connor & van Leeuwen 2018)    



Joeri van Leeuwen
The Apertif Radio – Gravitational wave Observatory

Real-time Machine Learning Alert Pipeline
Best chirp template “straightened” and tested: 

Methodology WP4

(Connor & van Leeuwen 2018)    
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LOFAR – high angular resolution, at low frequency

LOFAR – high angular resolution
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Apertif + LOFAR operated from same institute, ASTRON
Localise dozens of gravitational-wave counterparts

Apertif -> LOFAR zoom
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–

From x-ray & optical : interpretation & modelling –
Host / progenitor associations            distance, inclination, rates

Coherent & afterglow emission, acceleration, densities
Follow-up, NGC4911
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Producing real-time triggers:

We will broadcast open VOEvent triggers starting 2019Q1

Triggers

(Petroff, van Leeuwen et al. 2017)    
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Merger energetics: Light curves

Equation of state
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Underlying neutron-star population:

Merger times for entire populations of such sources.

Methodology WP4
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Outlook and impact:

• 2008

• 2013

• 2018

• 2023
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ARGO aims to:

Localize and study dozens of gravitational-wave events

Measure neutron-star interior, emission & merger energetics

To understand the physics driving these cataclysmic mergers.
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