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Previously

ARGO - van Leeuwen et al.

Apertif, 2017+
Smin = 0.15m]y
Dmax = 3.0km
Freq =1.1-1.7GHz
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Radio afterglow & flash: Double neutron stars:

Ejecta energetics, Interior composition Population size, evolution
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Why Apertif:

Unsurpassed field of view & time on sky

Real time radio flash detection and localisation

Evolution of gravitational-wave events

Model origin, nature and impact
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A 9 sq. deg. Field for Afterglow Emission:
First-light image vs. afterglow GRB 130207A

Declination (J2000)

GRB 130207A with Westerbork
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Possible FRB steps in the DNS merger process:

-10s - Os
Inspiral Merger/Ringdown

100s 1000s 10000s 10days

FRB

Trigger 2019+
Radio Radio Pulsar Prompt burst

4
Trigger 2017

Hyper Magnetar FRB

Prompt burst == Reverse SNOCK e ssss Afterglow .
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Fly’s Eye Mode for Prompt Emission:
100 deg? field, real-time detection, arcsec localisation

"3 — GW direction
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Real-time Machine Learning Alert Pipeline
GPU-based “Deep Learning” (2D Convnet):

(Connor & van Leeuwen 2018)
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Real-time Machine Learning Alert Pipeline
GPU-based “Deep Learning” (2D Convnet):

(Connor & van Leeuwen 2018)
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Real-time Machine Learning Alert Pipeline
Best chirp template “straightened” and tested:

p=0.59856 p=0.20941 p=0.17769 p=0.16225

des o i R it '
=0.12448 p=0.12126 p=0.09754 =0. 4 p=0.08016
| e
T
g | ) Ui
= p=0.04314 p=0.04239 p=0.04047 p=0.03909 p=0.03895
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A (Connor & van Leeuwen 2018)
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Why Apertif:

Unsurpassed field of view & time on sky

Real time radio flash detection and localisation

Evolution of gravitational-wave events

Model origin, nature and impact
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LOFAR - high angular resolution, at low frequency

Smin =75 me
Freq = 110-190 MHz

2 Pulses of Best Profile

PSR J0140+45

2 Pulses of Best Profile

PSR J0607+37
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Apertif + LOFAR operated from same institute, ASTRON
Localise dozens of gravitational-wave counterparts

ARGO 1.3-1.6 GHz

Real-life Localization to
prompt burst detection: arcsec precision:

LOFAR 0.1-0.2 GHz
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From x-ray & optical : interpretation & modelling —

Host | progenitor associations —> distance, inclination, rates
Coherent & afterglow emission, acceleration, densities
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Producing real-time triggers:

We will broadcast open VOEvent triggers starting 2019
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Why Apertif:

Unsurpassed field of view & time on sky

Real time radio flash detection and localisation

Evolution of gravitational-wave events

Model origin, nature and impact
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Merger energetics: Light curves
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Why Apertif:

Unsurpassed field of view & time on sky

Real time radio flash detection and localisation

Evolution of gravitational-wave events

Model origin, nature and impact
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Underlying neutron-star population:

Merger times for entire populations of such sources.

Merger history Location in the Galaxy
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Outlook and impact:
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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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