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For aiming to investigate an electrical conductivity structure in the Earth’s mantle by the EM induction method, it is essential
to properly consider a source distribution in low frequency ranges unlike a common MT method. A simple P10 distribution
assumption is valid in a period range over 5 days (e.g. Semenov and Kuvshinov, 2012), and most of conventional global EM
induction studies have performed under this assumption (e.g. Kelbert, 2009). Recent studies, however, revealed that it's invali
in a period range between 10,000 sec and 5 days even if well-known Sq field effects are separated and removed (e.g. Shimizu
al., 2011, Semenov and Kuvshinov, 2012). Observed EM field data at the surface in a period range described above are sensiti
to the electrical conductivity structure in a lower part of upper mantle and a upper part of mantle transition zone, and thus it is
inevitable to analyze the EM field data in those periods to fill in our understanding for a missing region. We've developed a 3-D
modelling code of EM global induction mainly by P10 excitation so far (Shimizu et al., 2010, Koyama et al., 2014), and need to
modify it further to be able to adapt in a period range mentioned above.

In this study, we’ll show how to modify our original code to be able to input source fields of mixed higher degree modes than
P10. Our code is based on an integral equation method, and non-ohmic electric current source distributions are required to inp
as source terms in our code. Now we're just considering the source effects of electric currents in ionosphere and magnetosphe
as source terms. These current systems actually include both toroidal and poloidal components, but the effects of poloidal curre
components are vanished in the air, and thus only toroidal current components are needed for EM soundings in the Earth. So
turns that it is just required to know equivalent source distribution at an arbitrary radius above the surface. In our original code.
Green'’s functions are expressed as spherical harmonic expansions which are core parts of our code. Thus, it is convenient a
suitable that external source current densities are also expressed by using spherical harmonic coefficients. Supposing that we
just already known Gauss coefficients of external magnetic field in those periods by geomagnetic data analysis, we can know tt
input source datasets which are expressed as spherical harmonic coefficients, because a conversion to external Gauss coeffici
into spherical harmonic coefficients of equivalent electrical currents are easily derived (e.g. Koch and Kuvshinov, 2015).

In our presentation, details of modification of our original code are discussed and some numerical results of 3-D forward EM
induction modelling will be shown due to, for examples, supposed Sq field excitations.
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