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Study of north-south anisotropy of galactic cosmic-rays using the muon detector

network
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North-south (NS) anisotropy of galactic cosmic rays (GCRs) in the 10-100 GeV energy region reverses its polarity accord-
ing to the sector structure of the interplanetary magnetic field. This is interpreted as the diamagnetic-drift phenomenon caused
by the density gradient of GCRs. The spatial distribution of GCRs, which is an important factor to reveal the heliospheric
transport of GCRs, can be estimated by analyzing this polarity reversal. However, the NS anisotropy is more difficult to
detect than the diurnal anisotropy (anisotropy in the equatorial plane). Its quantified properties, such as energy dependence
and temporal variation associated with solar activity, have been less understood.

In recent years, a new correction method for atmospheric temperature effect on cosmic-ray muon intensities has been pro-
posed. This method directly corrects the muon count rate by using the meteorological reanalysis data. The conventional
analyses of the NS anisotropy have suffered from the correction of the temperature effect, but this new correction method
will drastically relax the restrictions arising from the temperature effect. It will be possible to handle observation data at in-
dependent stations in an integrated manner. Using muon detectors in both the northern and southern hemispheres will enable
us to analyze NS anisotropy with unprecedented accuracy. Focusing on this point, we are attempting a new analysis method
for the NS anisotropy.

The attached figure shows (upper panel) the interplanetary magnetic field observed by the ACE satellite and (lower panel)
the NS anisotropy derived from observation with the muon detectors. Each point is a daily value and the solid line represents
a 3-day moving average. The interplanetary sector is represented by the GSE-x and y components of the magnetic field,
and the positive and negative polarities of the NS anisotropy are reversed according to the sector polarity. Utilizing the new
correction method for the temperature effect, the NS anisotropy was derived from an intensity difference between the muon
detectors in the northern hemisphere (Nagoya) and the southern hemisphere (Hobart). ”N2”, ”S2”, and "W2” represent the
directional components of the muon detector. "N2 — S2” is the difference between the Nagoya N2 component and the Hobart
S2 component, and "W2 - W2 is the difference between the Nagoya W2 component and the Hobart W2 component. These
pairs are formed considering the north-south symmetry of the geomagnetic effect.
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