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1. Fast Radio Bursts (FRBs)

* Energetic, often polarized transient radio wave pulses, typically on millisecond time scales.

* Most FRBs appear non-repeating but small population do repeat, suggesting multiple sources.

* No consensus to date on their origin, theories include magnetars, black hole mergers, white
dwarf collisions, etc. .

* Potential for novel insights into dark matter/energy, neutron star physics, quantum gravity, etc.

2. Project Summary

Calibration of log-periodic dipole array using Sun as radio source.

Detection of bright transients such as Crab Pulsar giant pulses.

Measurement of instrument signal-to-noise ratio using known quasars.

Localization of bright FRBs (especially in cross-correlation with CHIME).

Fast Radio Burst Localization Using a Log-Periodic Dipole Array
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3. Setup of the Experiment
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bandpass filters, bias-tees,
equalizers and voltage
regulators for analog signal
processing of AC voltages.

4. Radio Interferometry Fundamentals

voltages with 390 kHz sampling
rate and 1024 frequency band
quantization, FPGAs perform
Fourier-engine processing.

antennas at Algonquin Radio
Observatory, 28 cross-correlations
and 8 autocorrelations.

5. Complex Gain Self-Calibration Model

Power spectra with respect to frequency
showing gain characteristics of log-periodic
dipole array after RFI Faraday cage installation.
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6. Fringestopping & Results

Idea is to artificially insert various combinations of time delays in the 8 antennas of the
LPDA to achieve coherent interference of radio waves. To fringestop the sky at frequency f
in direction n, apply the U (1) transformation to rotate the visibility phases:
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with those obtained from fringestopping.
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7. Future Work

Use the complex gains g ; (f, t) obtained from calibration to beamform the raw baseband
voltages v; (f, t) to improve time resolution to the order of the ADC sampling period.
Execute tests to confirm that beamforming works by making sky maps from it and comparing

Use beamforming to detect transient radio sources such as Crab Pulsar giant pulses.
Ultimately, use the LPDA to detect and localize fast radio bursts (especially side lobe events

at CHIME).
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