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]-5 Notes on Piezo-remanent Magnetization of Igneous Rocks (111)

T. Nagata and B. J. Carleton
Department of Earth and Planetary Sciences  University of Pittsburgh
ABSTRACT

Various characteristics of piezo-remanent magnetization of igneous rocks in a weak magnetic field
are experimentally demonstrated. The main characteristics observed are as follows:
(a) "After-effect” of uniaxial compression JR (P +PoH+Hg).

After a rock sample is uniaxially compressed in a non-magnetic space by a pressure P larger
than a certain critical value Q‘c), its IRM, JR (P + PoH + Hy) becomes larger than the ordinary IRM,
JR( H+Hg ), without such a pressure treatment. This after-effect of pressure takes place in both cases
of P/ Hand PL H. Here jdadR (P+PoH+Hg) > 0 for P>P¢
(b) Pressure demagnetization effect: Jg (H+HoP+Po).

After uniaxially compressing a rock sample having IRM, JR(H+Hg), in a non-magnetic space, the
residual magnetization, JR (H+HoP + P, ), becomes appeciably Smaller than the original intensity of
JR(H+Hp) in both cases of P/ H and P.L.H. Here % JR (H+HgP + P, )< 0 and ad%JR( H+HoP +Po) > 0.
(c) Non-commutativity of P and H.

An inequality relationship expressed as
JR(H+P+PoHo) > JR(P+H+PoHg) > JRr(H+P+HoPy) > JR (P+H+HoPy) holds for all samples,
where JR (H+P+PoHo) - JR(H+P+HoPo) =A3 = JR(P+H+PoHo) - JR(P+H+HoP,) = Ay,

Az =2 Ay > JR(H+P+PoHo) - JR(P+H+PoHo)
A3 = Aq > IR (HiP+HoPo) - JR(P+H+HoP,) ,
In many rocks, JR(P+H+HoPo) > Jr(H+H,), but in some rocks JR(H+Ho) > JR(P+H+H,Po)
(d) A linear dependence of PRM on H
In a range of small magnetic fields,

JR(H+P+PgH ) ¢ H, though JR(H+He) «@ H2 in the same range.
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16 Notes on Piezo-remanent Magnetization of Igneous Rocks (IV)

T. Nagata and B. J. Carleton
Department of Earth and Planetary Sciences University of Pittsburgh
ABSTRACT

Various characteristics of piezo-remanent magnetization of igneous rocks have been experimentally
obtained in small magnetic fields, H=0 ~ 10 Oe, and under uniaxial compressions comparable to the
earth's crustal stress, 0 ~ 100 kg/cm2 . These characteristics are theoretically interpreted based
on a model of the movement of 90° domain walls.

It is assumed that the 90° walls concerned are randomly oriented within the magnetic mineral
grains in a rock. It is also noted that if the driving pressure working on these walls results in their
reversible movement, then there should be no effect of the compression on the magnetization.

If the Reyleigh's law of irreversible magnetization is accepted for interpreting an observed fact
that JR(H+Hy) O HZ, then the effect of compression (P) on the remanent magnetization becomes
dominant.

An approximate calculation of six types of piezo-remanent magnetizations based on this model leads

to the following results, which can well explain all observed facts, at least qualitatively:

2 '
JR(P+PoH+H,) = { BH o 1o (H > ”?)
TBHHC(HH /Hc") (H < HY)
B(H2. L (H > H
JR(H+HP+P) = ( 3 HHe) c)
%HZH.H (H < He)
c
B(H2+% HH+ %ch) (H > Hy/2)
JR(H+P+PoH ) =
N i B( 3 HH+q HL_ 8 1O ) (H < H/2)
S HH .+ - 8 H
2 % "He2 3 He ©
1 1.
3y ke A B !
JR(P+H+PoH,) = {B(Hl* 2 HHe+ =0 Ho?) (H > He)
B(— H2+ HHe+ 1 H3) (H < Hc)
6 He
1
B(H%+ — H¢2) H > H
JR(H+P+H°PO)= { A 62 01 . ; ( c)
B(? H4+ A T HHq+ —-.}:l_ X (H < HC)
{ o]
1 2 2
B(H?- — HHe+ —= H,2) H > 2H
JR(P+H+HP ) = { g e goe , ( c)
Loy 1 B s G
B(—- H?+ o HHet —o - ) (H < 2Hg)
where Jg(H+H,) = BH2, and H, =% % p.
2 Js =
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81 Interplanetary Magnetic Field Fluctuation (IMP-I)
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