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English Abstract: During the last solar minimum, anomalously high nighttime H* densities was observed
over the Kharkiv, Ukraine incoherent scatter radar (49.6° N, 36.3° E, L=2.1). The standard physical model
underestimates the H* densities by a factor of 2 in March 2006 and a factor of 3 in March 2009. The
calculations indicate that the higher measured topside ionosphere H* densities are most likely due to
higher neutral hydrogen densities. It could be the result of weaker than usual magnetic activity, which
would reduce the energy input to high latitudes. Prolonged low activity periods could cause a global
redistribution of hydrogen and also allow more neutral hydrogen to settle down from the exosphere into the
mid latitude ionosphere. The finding of the need for higher H densities agrees well with recent H-alpha
airglow measurements and it is important for accurate modelling of plasmasphere refilling rates. Our
calculations with the FLIP model show that the refilling rate is increased by a factor of 2 when the
NRLMSISE H density is increased by a factor of 3 and no other changes made to the model inputs. These
refilling rates agree well with those observed at geosynchronous orbit (L=6.6) after a magnetic storm in
June 2007. We have also found that the refilling rate varies significantly with longitude. Simulations in the
American sector would underestimate the maximum refilling rate observed at geosynchronous orbit by
more than 50%.



