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THEORETICAL MODEL OF F REGION STORMS

Large-scale F region disturbances, which are manifested by changes
in the global electron density profile, are known to be accompanied by
magnetic storms. The electron density in the F region is generally
enhanced in low latitudes, while it is depressed in middle and high
latitudes. Several mechanisms are considered to contribute to the elec-
tron density change, and it is shown that the abundance ratio of atomic
oxygen to molecular oxygen or nitrogen is a dominant parameter to control
the electron density change. A theoretical model of F region storms,

which is compatible with the observed features, is proposed.
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22 Kinetic Properties of an Olbertion Plasma
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3. Solar-terrestrial events observed during the PFP Retrospective Interval
1969 (June ¢-18). (a) Solar X-fay bursts with enhanced flux (1-8A) exceed-
ing 5 10 ergem s, (b) Solar radio bursts, (¢) Optical flares, (d) Overall
importances of the flares, (¢) 5-21 MeV protons as observed by the carth-
stationary satellite ATS-1. (f) Phase deviations observed on NAA-17.8kHz
(Cutler-Inubo), (R) Jfimin of vertical ionosphere sounder at Resolute Bay
(When no data were available at Resolute Bay, the data a1 Churchill were
used). (h) Neutron counts at Mi. Norikura (supplied by M. Wada), (i) Solar
wind velucity obserbed by the satellites VELA-3 and -4. (j) Planctary mag-
netic three-hour-range indices, K, (k) Kakioka report of geomagnetic storms.
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59 INTRINSIC AND STRUCTURE-SENSITIVE FERROMAGNETISM IN

FINE-PARTICLE HEMATITES AND SOME RED SEDIMENTS

D. J. Dunlop
University of Tokyo ( now at University of Toronto )

Magnetization curves of a synthetic fine-grained (0.2-0.7 # ) hematite measured

between =196 and 710°C showed hystersis only in the spincanting range, -20 to 680°C.
In contrast to single-crystal results ( Smith and Fuller, 1967 ), the spin-canted ferro-

magnetism of these fine grains was very hard, with coercivities extending up to 20KOe

at lease. The sample had been preannealed several hours above 900°C ; the absence of

isotropic or "defect" ferromagnetism below -20°C could therefore be a result of the

relaxation of internal stress during annealing.
Annealing experiments support this interpretation. Hysteresis and isothermal
remanence curves of 7 synthetic powders (including the original material ) having average

grain sizes ranging from 0.5 to 5u were measured at 20°C before and after successive

anneals at 700, 800, 880 and 950°C. The amount by which the magnetic properties changed

varied from sample to sample and was not clearly correlated with grain size. In all cases,

however, there was a progressive decrease in saturation magnetization os and satura-—

tion remanence Ors and an unexpected increase in remanent coercive force Hey, from
2.3-6.0KOe in the unannealed state to 4.8 -8.8 KOe terminally (after 1 hr at 950°C).
If the part of Og that anneals out is a defect moment, it evidently has lower magnetic

stability than the spin-canted moment.
Similar, generally small, coercivity increases were found in the remanence curves

of 8 red sandstones and 3 argillites, but only if annealing was carried out between 600
and 850°C. Production of secondary magnetite and hematite masked changes in the primary

hematite for coer.civities below 3 KOe and for annealing above 850°C,
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62 Magnetic Properties of Synthetic Titanomaghemite

Mituko Ozima and Nobuhiko Sakamoto
Geological Institute, Univ. of Tokyo Electrotachnical Laboratory, Tanashi

Three titanomagnetite samples, of composition x=0.7, 0.9, and 1.0 (x=ulvdspinel molecular

fraction), were oxidized according to the msthod of Sakamoto et al : wet-grinding followed by heating

)
to 200 - 3007¢c. Like those of Sakamoto et al our samples showed reversal of saturation

magnetization during alteration of titunomagnetite to titanomaghemite. Our experimental results

seem to be coupatible neither with the ionic model of Vsrhoogen nor with that of C'Reilly and Banerjee.

The Curie point gradually increassd and the lattice parametsr decreased during

low-temperature oxidation( titanonaghenitization). On heating above 320°C, the ¥-titanomaghenites

underdent nigh-temperature oxidution(unnixing into magnetite, pseudobrookite(only formed during

heating to 600°C), rutile phases). The unmixing results in a sudden increase in Curie point

and decrease in lattics he saturation

paurameter and saturztion magnetization. On further heuting, t

magnstization reverses for a second tiume. Therefors, double self-reversal of remanent

nag izati s R
agnetization in nuturally oxidized rocks is considered a rezl possibility.
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Tempereture variation of magnetization at high magnetic field (H =3,000 Oe ) were
measured in vacuo of 10'3 mmHg for 26 submarine basalts from 17 sites in the Pacific ocean.

All samples whi ch were questioned to be in situ have reversible change of the magneti-
zation on heating and cooling, showing a typical thermomagnetic curve for titanomagnetite with

8 =530-560°C. Other samples whi ch are believed to be in situ from petrological examina-
tion show irreversible change of the magnetization on heating, in which both the Curie point
and magnetization increase markedly.

The irreversible change of the magnetization can be explained that Ti rich titano-
maghemite which appears to be a major ferromagnetic constituents in the 'in situ’ submarine
basalts decomposes to @ and B phases on neating in vacuo. The extremely fine grain
size of the rerromagnetic minerals (generally less than 1 g ) and suboceanic environment
(existence of H,0) may accelarate the oxidation of the primary Ti ricn titanomagnetite to
titanomaghemite. The whole processes may be very much similar to those visualized in
the 'wet-grinding method ' which is employed to produce titanomaghemite 1n a laboratory.

Preliminary X-ray microprobe analyses confirmed that the major ferromagnetic

constituents in the submarine rocks are titanomaghemite.

It is suggested that thermo-magnetic analysis may be useful to identify 'in situ' submarine

basalt,
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Fig. 1. Change in the re-
sistivity at the time of an
earthquake of magnitude 8.0
on May 18, 1968 as recorded by
high (H) and low (L) sensitivity
channels. The epicentral dis-
tance amounts to 680 km.
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DP 2 and Polar Substorm

Qﬁﬁ H

SRS A ‘ézﬁ%ﬁ%% U

The morphological distinction between DP 2 fluctuations
and Polar Substorms (DP 1) is explained by showing several
examples in which DP 1 and 2 are superposed in different
ways, and the relation between the occurrences of these
two modes of the disturbance is examined. It is found
that when DP 2 fluctuations occur DP 1 exists either as
sharp intensificatioms or as a relatively smooth background
field lasting for several hours. The form of time vari-
ations of DP 1 and 2 is different, however, indicating
that they are driven by different electric field systems.

The distinction between DP 2 fluctuations and sudden im-

pulses is also discussed.
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