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Global structure of the interplanetary shock observed with the Global Muon Detector
Network (GMDN)
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From three-dimensional spatial density gradient of galactic cosmic rays (GCRs) observed with the Global Muon Detector
Network (GMDN), we derive global structure of the GCR depleted region behind the IP (interplanetary) shock. We identify 1P-
shock passages at the earth based on the geomagnetic storm sudden commencements (SSCs) and extract SSC events asso
with solar coronal mass ejections (CMES) in a period between 2006 and 2014. From the first order GCR anisotropy corrected fo
the solar wind convection and Compton-Getting effect arising from the earth’s orbital motion, we deduce the density gradient or
an hourly basis for each event. We confirm that the density gradient components are clearly enhanced after the shock passa
indicating the existence of GCR depleted region behind the shock which causes the Forbush Decrease (FD) in the cosmic re
intensity. The longitudinal gradient shows that the GCR density minimum is located around the longitudinal center behind the
shock, which can be ascribed to the centered ejecta driving IP-shock. The enhancement of the radial gradient, on the other har
shows longer duration when the associated solar eruption is located on the eastern side of the sun-disk, implying an asymmet:
shielding effect of the shock on the GCRs. The radial gradient correlates with temporal variation of the GCR density observec
with the neutron monitors. We discuss a rigidity dependence of the FD based on different responsive rigidities to the primary
cosmic rays between the GMDN (approx. 60 GV) and neutron monitors (approx. 10 GV).
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