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Abstract
Space weather can have different meanings depending on the vantage point in space. In a magnetized planet
like ours, which is located in a stellar neighbourhood, space weather is primarily controlled by solar
disturbances. Radiation, particles in the solar wind, and the “frozen-in” magnetic field popularly known as
the interplanetary magnetic field (IMF) carries the solar disturbances to the magnetic cavity of the Earth
known as the magnetosphere. The way IMF affects the magnetosphere or the ionosphere depends greatly on
the polarity of the IMF. It is known that the southward component of the IMF (IMF Bz) is the most relevant
parameter for the northward directed terrestrial magnetic field. The interaction between oppositely
directed magnetic fields leads to enhancements in currents and electric fields in the magnetosphere
resulting into what is known as a geomagnetic storm. Till date, the disturbances in the ionospheric electric
field and currents during geomagnetic storms have been addressed mostly based on the variations in the
IMF Bz. However, in recent times, a number of works carried out at PRL have revealed that the ionospheric
disturbances in the electric fields and currents can be “anomalous” on many occasions and cannot be
explained by taking only the IMF Bz into account. The roles of magnetospheric substorms, solar wind
density, and the east-west component of the IMF (IMF By) have been found to be equally important to
understand the space weather impacts in a critical manner. In this colloquium, a few such results will be
highlighted to show that the so-called “anomalous” observations can truly lead to insights into the
understanding of space weather.
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