WIKHAIL EFON mrd VLADIMIR MAGILAT v
Ruessan A oedensy 0F Soiaoy, yvioi of Gepohvsices, 3 Unvversiteizky Srosmens,
BIMIAC Navasirsk 30 Fussa

SUMMARY. A fast imaging techmique i= develoned Lo dednre the spatial conductivicy
distrabution o the earth from low-frequency [ < 1 MEHz] electrocnagnetic measuremients.
A wertivaly omentated magnetic dipole is the source of the EM field. Tt 1 assurued Lhal
the scastering hodies are azitmunhelly symrmeetrie abonn the dipole axia. The uze of chis
maodel secietry 1educes che 31 vector problem to a mere macageanle 2D seslar form.
Addcivoual effciency 13 ehtarned by the Lineas appeosimation for the wagnetic ields generialoed
bar i hamogems s ernbeddec 10 a |-£‘I._"_'.".‘.'.'m__ eartl. The inversien [)]“:JII:':I:.Hl 14 .u.c.t:m]'nl shed b

bae imversian ol Che lincar syslen.

LINEARIZATION OF TTIE: FORWARID PRODBLEM. We asswume shat
o= a4 Ae and ﬁ.—ﬁi'+-':s:, _E::.E;':'-l-é': . i

where ap s Lhe coaductivity of the reference “rosmal” medivm and E” H? g the "rosemal®
field. my iz o comduclivity of the 1T medinn. ﬁu, [z Llier anomnalows ﬁ.ll] w gl Lo alleeering
first Maxwell's ecuation:

ot &= e+ Ae - EO 4 Ao -6 2

Maw we neglect by A 7 and we consider Ae - 1Y a5 & known eormers Inotois case (BN =
I-Eir. 2,70, 2a]) we obtaln the linsar depeadency hetveen the elecrimegnetic wessurenents
and the distrilincion of tha edoinional rordootivity:

o
eirr s 2ot = fuflr e va 2 = I Eju:r, e [
=1
where .
! Tuy EE =
Shirozomp, 2] = I||I ;’.{':[:F,E:v_-,.3,;;..2:.'[r1:.¥:Etl.;-fFr.!E. (4%
12Tl

INVERSION. Estimaticn of the anamalons conductivicy 18 accomplsaed by the solutien
of bnear syalem (3] We get solotion by the sivgclor valves decormposilion and lIeask zqnares
“TIVCTRIG

EXAMPLES. Figure 1 shows che presults of the 2D comographic mversion of Lhe synhetin
-nduction log dara, The amrav incluce 10 recerver colls and use 6 frequences. 3 lecation: of
the aevay are applied. 5o, 320 linear equation ave ssed for the evalustion of the resisliviwy in
H2 cepions, Figure Y shows toe 1D voimnographic nversion of ile synbetic TEM date, The
arriy 14 the coaxial loons ocated on the Earth's surface.

[y both vases the referesce medium ¢ che heregeneous hall-space. The e of Lhe
toversion less than laec, f the fnished factors O are nzed.
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Fig. 1. Induction logging. Model (left) and image (right)
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Fig. 2. 1D tomographic inversion of the TEM data. Model and image.



