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A new method for determination of magnetization of three dimensional source
body using a magnetic-gravity response function.

Yoshio Ueda

ABSTRACT
This paper presents a new method to determine magnetization vector using a
response function between magnetic and gravity anomaly. The response function of
a linear system, whose input is magnetic anomaly and output is gravity anomaly, is
newly defined by a Fourier transform of the gravity anomaly divided by that of
magnetic anomaly. Response function of three dimensional magnetic and gravity
anomalies contains two information concerning with a source body. The phase factor
(&) of the response function can be related with effective inclinations of
magnetic field and magnetization vector as; 8 =Ig’+1.’- = ,vhere Iy’ is an effective
inclination of magnetic field and I.” is an effective inclination of magnetization
vector along the direction of wavenumber vector. Besides,the amplitude term of
response function gives the density/magneticmoment ratio of the source body. To
verify the utility of this method, some examples of application are presented in
this papers.
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Fig.1

Three-dimensional coordinate systen

for derivation of magnetic-gravity

response function.

Abbreviations shown in figures are as

follows,

F: magnetic field direction.

J: magnetization vector.

(u,v): a wavenumber vector with
component of (u,v), where u=2%/12.,,
v=2m/X,, unit in radian/kn.

er. horizontal projection of magneti-

-zation vector of unit length.
es. horizontal projection of magnetic
field vector of unit length.
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Fig.2 Gravity and magnetic anomaly caused by a prism body.
Density contrast is 1.0g/cc, Magnetic field direction is D=0, 1g=45"
and magnetization of prism body is D.=-30", 1,=60", J=5.0 A/m. Top and
bottom are 5km, and 15km, horizontal dimension is 5km x 5km, and observed

height is Okm.
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Fig.3a Response function is calculated using magnetic and gravity anomalies shown
in Fig. 2. The values of effective inclination(I,’) of magnetization vector
are plotted against azimuth( 8) of wavenumber vector of (u,v). The value of
1.’ gets the ninimum value of 60" ,when the azimuth comes to 30°. These

values coincide with the inclination and declination of magnetization
vector of a source body.
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Fig.3b Values of @ /J ratio derived from response function method is plotted
against the azimuth of wavenumber vector(u,v).
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Fig.4 Effective inc]ination(lr3) of magnetization are plotted in the
two-dimensional coordinate system defined by wavenumber u and v, where u
is that in N-S direction and v in E-¥ direction respectively. Effective
inclination of magnetization vector becomes the minimum value of 60° along
the azimuth of 30°.
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Fig.5 Magnetic anomaly caused by a prism body.
Hagnetic field direction is Do=0", I15=45" and magnetization of prism body

is D.=-15", 1,=-30", J=5.0 A/m. Other parameters of prism body are same to
those in figure Z.
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Fig.6 The response function is calculated for magnetic anomaly in Fig.5. The
values of effective inclination(I,’) of magnetization vector are
plotted against azimuth{ 8) of wavenumber vector of (u,v). The value of 1.’
gets the maximum value of -30" ,when the azimuth comes to -15°. These values

coincide with the values of inclination and declination of magnetization
vector of a source body.




