GReX & future ChASMs

Local Universe FRBs with all-sky monitors
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Trade off between FoV and sensitivity
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Luminosity function of the ~ms Universe
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A fast radio burst associated with a Galactic magnetar
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Abstract

Since their discovery in 20072, much effort has been devoted to uncovering the sources of
the extragalactic, millisecond-duration fast radio bursts (FRBs)2. A class of neutron stars
known as magnetars is a leading candidate source of FRBs>#. Magnetars have surface
magnetic fields in excess of 101* gauss, the decay of which powers a range of high-energy
phenomena2. Here we report observations of a millisecond-duration radio burst from the

Galactic magnetar SGR 1935+2154, with a fluence of 1.5 + 0.3 megajansky milliseconds. This
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Plenty of action in the mJdy ms radio sky!

Empirical source counts
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SGR ]1745-2900 | ecmeem =T GOhar and Flynn (2021)
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Figure 12. Positions of 6 magnetars for which radio detections have
been made, shown in Galactic coordinates. The DM of the YMW16
model is shown in the background, and the green line marks the
divide between the northern and southern hemispheres.
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DSA-110 Feed
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Fronend Module The GReX hardware system has several "top level" components, which constitute the entire Clocks, References and Timing
Digital Backend system. These include the feed antenna and low noise amplifiers (LNA), the frontend module, the Monitor and Control

The Box digital backend, and of course the server. The following diagrams lay out general overview of the

Assembly Guide interconnections. Showing them all at once would be a bit much, so they're broken down here

into discrete kinds of signals.
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GReX in the
Southern Hemisphere

We require:

Three stations or “terminals”

Radio infrastructure
Rack space 1x4U server
Willing hosts!

We provide:
Assembly kits with feed,
GReX front-end box, server
Personnel to install and
commission
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Willing hosts!

We provide:
Assembly kits with feed,

GReX front-end box, server
Personnel to install and
commission




GReX in Western Europe N
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Coherent All-Sky Monitor (ChASM)
for FRBs
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Figure 1: Artists view of the SKA dense AA core, with inset showing the Tile
structure within the array and a close up of the regular element pattern.
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Quantity Value

Project BURSTT-256 BURSTT-2048
SEFD ~5000 Jy ~600 Jy
Effective area 40-200 m? 320-1600 m*
Number of antennas (main station) 256 2048

BURSTT-256 Layout

LPDA 16 x 16 Array

DAQ huts

Figure 6. BURSTT 256-antenna array station layout. Lin et al. (2022)



GReX as a platform

rom ASM to ChASM

« GReXis simple, low cost,
and can be on sky quickly

|t will act as a Pathfinder In
terms of logistics, building up
a global network

 Sites can be developed to
host ChASMs: one primary
site with multiple two '
outriggers Gt L




Why GReX? Why now?



