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Geomagnetic DP 2 fluctuations with a time scale of about one hour occur
coherently all over the world from the pole to the equator, and tliese fluc-
tuations have been considered to reflect the intensity variations of the
magnetospheric electric field system associated with the general plasma con-
vection. From the comparison of the world-wide geomagnetic data with IMP-1
magnetic records obtained in the interplanetary space, it is found that these
DP 2 fluctuations are coherent with variations in the North-South component
of the interplanetary magnetic field. The high degree of coherence is observ-
ed everywhere on the ground irrespective of whether this component is directed
northward or southward. Average time delay between the crossing of an inter-
planetary magnetic structure across the nose of the bow-shock and the associat-
ed geomagnetic variation onithe ground is 7 minutes at the pole and 9 minutes
at the equator.

The above observation favours the view that the ecliptic component of
the interplanetary electric field E -;ﬁ x B penetrates deep into the magneto-
sphere down to the equatorial ionosphere and drives the ionospheric current
almost simultaneously all over the world. The observed delay time suggests
that the penetration of the electric field occurs from somewhere around the
morning-evening section of the magnetopause, not from the neutral line far.
away in the tail. Formation of the plasmapause and the appearance of the
diffuse magnetopause would be among the consequences of such field penetra-
tion. The dependence of the DP 1 (polar substorm) activity on the inter-
planetary magnetic structure is statistical, being much less intimate compar-

ed with the coherence observed for DP 2.
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MAGNETIC FIELD ANNTHIIATION WITH NONLINEAR NODE-COUPLING

1

Fm AR
EhRZ =%

ABSTRACT

Concerning magnetic field annlhilation, or Sweet's
mechanism, Parker considered & magnetioc-field diffusion model
and, more recently, Petschek discussed the effect of hydro-
magnetic wave propagation. We here study the third important
effect of nonlinear mode-coupling that should signifiocantly
change the build-up of the process. Time-dependent solutions
obtained numerically indicate: (a) The magnetioc field configure-
tion in question gives rise to a rapid onset of instability
with a time scale much faster than has been considered in the
literature; (b) Growth of this instability is quenched before
reaching a turbulent state, and the quenching level 18 controlled
by the initial conditions, unlike fully-developed turbulence;
(¢) Efficiency of energy conversion, from magnetic to kinetio,

$ 1) Jenh

18 as low as 10 io0 & Implications of the numeriocal

results are discussed,

( accepted for publication o J&R)
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:1():3 The Paleomagnetic Significance of Single Domain Grains: Zvidence from

Hysteresis Measurements at Various Temperatures

Duvid J. DUNLOP
Geophysical Institute, University of Tokyo

To test the hypothesis that the NiM of some paleomagnetic rocks resides in
gingle domain grains or in single domain regions within multidomain grains, the
hystoretic properties of a laterite containing maghemite, an oxidized basalt
containing magnetite and an artificial dispersion of hematite grains were compared
with those of two samples containing synthetic single domain particles of magnetite
and of cobalt-doped maghemite. For both groups of samples, remanence coercivities
were high (220 to 1450 oe) and values of the ratio of remanent to in
at saturation were 60 to 75%

duced magnetization
of those expected for exclusively monodomain samples.

sxperimental susceptibilities were within 300 of theoretical values calculated for

For the laterite, the basalt, und the
synthetic mugnetite, the temperature dependence of remanence coerciv

coherently reversing monodomain particles.

ity was very
gimilar to that of saturation magnetization, as expected for monodomain grains
dominated by shape anisotropy. These results suggest that the bulk of the remanence
of some baked earths, basalts and red beds is carried by magnetic muterial in a

monodomain state.
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1133 A Multi-Axial model theory of piezomagnetization of rocks

Takesi Nagata
Department of Earth and Planetary Sciences, University of Pittsburgh

Piezomagnetic characleristics. of rocks have been qualitively well
interpreted based on a uniaxial model for the case that the axis of applied
uniaxial compression (P) is parallel to the direction of a magnetic field (H),

i.e., the case of P//H.

Hawever, the similar piezomagnetic phenomena have recently been
observed in the case of P/H also. These phenomena can be explaind only based
on a multi-axial model of magnetic minerals. For the sake of simplicity,

a model consisting of three easy axes or three difficult axes is adopted in
the present work. Effects of uniaxial compression and a magnetic field on

the reversible and irreversible magnetizations in this model are theoretically

examined.  An example of PRM gcquisition characteristics is as follows.
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1]13b Aspects of the Magnetite - Maghemite — Hematite

Trensformation
F. J. Wasilewski

Dert. Earth and Flanetary Science Univ. of Pittsburgh
A thermomagnetic and X-Ray c¢tudy of the Magnetite —» Maghemite —sHematite
Transformction is presented.. The sample material is a fine synthetic magnetite

powder. Cpecific thermal regimes are defined for the transformation based on the
experimental data a simle model for the trancformation is presented which ic
compatible with the exverimental daila and numerous studies in the literature.
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1130 CHERMONAGNETIC BEHAVIOR OF SYNTHETIC TITANOMAGNETITE ANOTHER
NATURAL EQUIVALENTS AND THE MAGNETIZATION [IISTORY OF BASALTIC
ROCKS
I, J.Wasilewski
Nept, IZarth and Planetary Science Univ.of Pittsburgh
The thermamagnetic behavior of synthetic titanomagnetite and natural equivalents is presented.
The existence of the observed behavior in natural rocks oefines magnetic class 1 behavior. The phase
characterization and evolution of the class 1 rock is oiscussed. A generalized scheme of magnetization
evolution in basaltic rocks in terms of the magnetic mineralogy is presented which defines three magnetic
classes of basalts. [xperimental evidence and evidence from the literature is presented in support of

the generalized scheme of magnetization behavior,
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