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Constraint on geomanetic total intensity (anomaly) field for physical analysis
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The TA is defined as the difference between the observed intensity of geomagnetic total field (TF) and the intensity of geo-
magnetic main (MF) field, namely, TAF|- |TO|(1)

where T is a vector of TF, and TO is a vector of MF. Because TA is a scalar without information of its direction, TA is not a
harmonic function and does not hold the Laplace equation. The geomagnetic anomaly vector DT is defined as DT =T - TO (2)
It is clear that TA is not equal ttDT|except for the case that T is parallel to TO. On the other hand, the other total intensity
anomaly TAP, defined as TAP=DT.t (3) has been used where t is an unit vector of TO. TAP is the intensity of a vector anomaly
DTp (TAP=|DTp|) in the direction of t, which holds the Laplace equation.

eT, the difference between TA and PTA is,

eT =|TA - PTA|= 2«TOxsir?(a/2) (4)

when the angle between T and TO is a (See Fig.1). If a is so small, then eT is so small that T is regarded to be parallel tc
TO, TA is almost the same as TAP and has been regarded as the one component of magnetic anomaly field in the direction
TO. Moreover TA has been regarded to be harmonic and hold the Laplace equation and the scalar magnetic potential v for TA i
defined thus TA=-dv/dt (5). We must select a to discard the useless TA for analysis which is too large to regard T as the paralle
vector to TO. Choice of a=1deg means that eT =8nT [@Td=2+TO0xsin(a/2)=870nT for T0=50,000nT. For a=1deg, TA greater
than 870nT must be discarded. If DT is almost perpendicular to TO (See T', DT’ in Fig.1), TA varies around 0 which provides the
relative error, eT/TA ranging from 0.009 (=8/870) to finite (TA=0). Then choice of a=1deg will give the high relative error, from
0.08 to the infinite on TA below 100nT. In the area where TA varies sinsoidarily between +-870nT, the potion of data number
for |TA|less than 100nT will be about 17%. If eT/TA=0.08 is adopted as the criterion, 17% of total amount of data must be
discarded. Choice of a=0.5deg correspond to eT =4nT and TA=440nT which means that TA more than 440nT must be discarde
from the data for analysis. eT/TA is more than 0.08 for TA below 200nT, whose portion of data number will be about 33%.
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Fig.1 Geometrical expression for gr.

Ty .TAT are the vectors of MA.TF and total intensity anomaly, T:
PTA= ED and

DE , the difference between TA and PTA.
AE=AC ,AB =AH ,CD | BE ,BF | AF ,HG L 4B , and p=£BAC for T
and f=ZBAH for T. The maximum p=BAF for AT. AT distributes around
the point B and when it turns to 57,A T=AT’, T=T* and TA=TA’=0uT. For the
small B, 577 = 57 .«



