
Geophysical Research Abstracts
Vol. 18, EGU2016-3533, 2016
EGU General Assembly 2016
© Author(s) 2016. CC Attribution 3.0 License.

Investigation of cosmic ray cutoff rigidity changes caused by the disturbed
geomagnetic field of the storm in March 2012
Elena Vernova (1), Marta Tyasto (1), Olga Danilova (1), and Valerii Sdobnov (2)
(1) IZMIRAN, SPb. Filial, Laboratory of Magnetospheric Disturbances, St. Petersburg, Russian Federation
(helena@ev13934.spb.edu), (2) Institute of Solar-Terrestrial Physics SO RAN, Irkutsk, Russian Federation

One of important factors determining the space weather are cosmic rays the cutoff rigidities of which vary appre-
ciably under the influence of disturbances in the interplanetary space and the Earth’s magnetosphere. This report
is concerned with changes in the geomagnetic cutoff rigidities (thresholds) of cosmic rays computed for the period
of a strong geomagnetic storm of March 2012. This disturbed period was characterized by the solar wind speed of
more than 700 km/s and Dst-index at the minimum Dst-variation equal to -143 nT. The theoretical vertical effective
geomagnetic cutoff rigidities were calculated for a number of stations by using the Tsyganenko TS01 model and
trajectory tracing method in a magnetic field of a disturbed magnetosphere. The theoretical cutoff rigidities were
compared with the experimental ones obtained by the global spectrographic survey method on base of the data
from the worldwide neutron monitor network. The correlation coefficients between the theoretical and experimen-
tal thresholds for different stations were 0.5 – 0.7. Combined analysis of temporal variations in the theoretical and
experimental geomagnetic thresholds and their relations with the solar wind and IMF parameters showed that the
change in the theoretical geomagnetic thresholds correlated well with the Dst and Bz variations at all the stations
under study. The correlation of the experimental geomagnetic thresholds with the Dst-variation and Bz was much
lower. At the same time, the correlation of the solar wind velocity V with the changes in the experimental thresh-
olds was better than with the theoretical thresholds. A similar situation was observed for the storms of November
2004 and September 2005.


