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49 NEUTRON DIFFRACTION AND MAGNETIC STUDIES OF A

SINGLE CRYSTAL OF FeZTiOI

by

Yoshikazu Ishikawa, Shoichi Sato and Yasuhiko Syono
Institute for Solid State Physics, The University of Tokyo
Roppongi, Tokyo 106, Japan

Abstract

A single crystal of almost pure Ulvospinel Fep, 0s5Tip,9504.00
was grown by Bridgman method. Magnetic and crystal structures
of the crystal were studied by both neutron diffraction and
magnetization measurements.

FepTiO4 is a perfect inverse spinel with oxygen parameter
of u =0.261 at room temperature. Below 142°K, the crystal becomes
ferrimagnetic with the spontaneous magnetization of about
0.2 Hg per molecule at 4.2°K. mhe sublattice magnetic mcments
O? iron on both octahedral and tetrahedral sites were deter-
mined by neutron diffraction to be 4.2%0.2 yg and 4.2£0.2 ug
respectively. These values suggest that the orbital moment 1s
almost quenchéd in the crystal. The sublattice magnetization
on the octahedral site decays with temperature faster than that on
the tetrahedral site. The result is consistent with the expected
from the current crystalline field theoryl) The field dependences
of the magnetic scattering by neutron measured in the three
crystallographic directions [100], [110] and [111] suggest,
however, that the direction of che spontaneous magnetization
is not parallel to the sublattice magnetization. :

The crystal distorts below 115°K. The distortion is close
to tetragonal with tetragonality (c-a)/a of the order of magnitude
5 x 10-3. The distortion axis was found to be changed by the
eXternal magnetic field, suggesting that the magnetostriction
is the origin of the distortion. The crystal analysis at
4.2°K indicates that the average oxygen parameter does not
Cchange with the distortion. ]

A peculiar time effect was observed at 77°K in the hysteresis
curve of the crystal. The magnetoelastic coupling between the
magnetic moment and the distortion may play an important rqle
on this phenomon. The results obtained will be discussed in
connection with the peculiarity of magnetic propertifs of the
solid solution of FezTi04-Fe3O4 previously reported®’ .

1) K. oOno, L. Chandler and A. Ito, J. Phys. Soc. Japan 25 174
(1968)
2) Y. syono, Japan. J. Geophys., 4 (No.l) 71 (1965)
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51 . Notes on Piezo-remanent Magnetization of Igneous Rocks III

Comparison of Theory and Experimental Data
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54 A WORLD-WIDE IONOSPHERIC DISTURBANICE

OF SHORT DURATION
Vaughn AGY

Institute for Telecommunication Scientes, ESSA, Boulder, Colorado

An unusually brief world-wide F-layer disturbance occurred on February 11, 1958.
Except for duration, it had characteristics usually attributed to ionospheric storms.

The day-night similarity of the F-layer event (at Adak as compared with Puerto
rico, for example) rules out electromagnetic drift due to fields associated with the DS
current flow as the principal mechanism. Fields induced in the F region by the chang-
ing Dg¢ are unlikely cause since both development and recovery (of the F-layer effect)
occur during growth of the main phase Dgy. Simultaneity over most of the earth
suggests that the event cannot be described as a ''travelling ionospheric disturbance'
and that gravity waves, for example, are not involved nor is large-scale lateral flow
of plasma. For this disturbance, then (and by implication, for ionospheric storm),
ionospheric heating is suggested as the prime cause, but the mechanism is not known.

Disturbance variations in the N(h) profiles at a number of widely separated stations
are shown in a motion picture produced, in part, by use of a digital computer. The
motion picture presents, in a relatively unbiased way, a large amount of detailed

information on this specific disturbance.
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