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Extreme Space Weather (ESW) Such as the 1859 Carrington Magnetic
Storm: What Caused Electrical Arcing and Fires on the Ground?
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The 1859 Carrington magnetic storm is the most intense magnetic storm in recorded history, reaching an estimated
peak Dst value of ~ -1760 nT. During the storm, people who were close to open ended wires received electrical
shocks. Fires were started in telegraph stations. With today’s technology, power grids would have been damaged.
This is just one facet of an extreme space weather event. However a question that has not been addressed is “what is
it about the Carrington storm that caused such strong voltages at Earth?”” One thought is that intense substorms and
their concomitant intense ionospheric currents flowing at ~100 km altitude (the auroral electrojet) are the cause
of induced electric fields at the Earth’s surface. We will discuss some recent work on the causes and properties of
“supersubstorms”’, substorms with SML (or AL) indices < -2500 nT.



