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If L is polynomial or rational, Lu(t) is a differential operator that is simple to write. The bottom- Error on 'V as a function of w/wy for each L approximant

left panel introduces polynomial (Taylor) and rational (Padé) approximations of L leading to

simplified coupling operators in time domain. Kinetic fields such as V do not exhibit the same response. Errors remain very

low even up to the cut-off frequency at 1e — 5 in the worst case. Padé approx-
Imants produce error close to 1e — 8 even at the highest frequencies(100kHz).
The seismic source possibly leads to mostly kinetic — eletric coupling. Ampli-
tude of resulting electro-magnetic terms is too weak to influence kinetic fields.

Conclusion and Perspectives

Ly is a good approximation at low frequency( on the field) while L, (w) should
be used at higher frequency (labaratory) with very good accuracy when using
Padé. We have done the same analysis for the permeability.

Time-domain coupling operators

Padé approximants lead to small errors on the fields even at high frequencies.
In time domain, the last coupled equation becomes, with the 1-st order diagonal
Padé approximant:

(wi 1003 = (@ — b0’ — Lo(wy — 0 (Vp+ dppa)  (8)

Additional time derivates are introduced by the Padé approximation.



