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High-Intensity, Long-Duration, Continuous AE Activity (HILDCAA) events are a distinct class of geomagnetic disturbances characterized by sustained auroral electrojet activity (AE > 1000 nT) lasting 2-12 days, occurring outside the main phases of geomagnetic storms. First identified by Tsurutani and Gonzalez in 1987, these events are driven by large-amplitude interplanetary Alfvén wave trains embedded in high-speed solar wind streams emanating from coronal holes, which sustain continuous magnetic reconnection at Earth's magnetopause. This talk will cover nearly four decades of HILDCAA research, from the original discovery through statistical characterization of 133 events across 3.5 solar cycles, to detailed studies of solar wind-magnetosphere energy coupling and, more recently, the acceleration of relativistic and ultra-relativistic electrons in Earth's radiation belt via whistler-mode chorus waves. Key findings show that HILDCAA events preferentially occur during the declining and minimum phases of the solar cycle, dissipate the bulk of their energy through ionospheric Joule heating rather than ring current injection, and produce energy-dependent electron flux enhancements with acceleration.
