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Introduction
    YTiO3 is known to have the perovskite structure and to
exhibit the orbital  ordering of 3d electrons of Ti3+ ions
which are coordinated octahedrally by oxygen atoms[1,2].
The electronic configuration of 3d electrons of Ti3+ is
(t2g)

1. This compound is ferromagnetic below 28K.
    Models of the ordered orbitals were proposed
theoretically[1,2] or experimentally by the neutron dif-
fraction[3] and the ATS scattering[4]. These experimental
models were based on the assumption that the orbital
moments of 3d electron of Ti3+ are completely quenched.
    In the present study we made the X-ray magnetic
diffraction (XMD) measurement of ferromagnetic YTiO3,
and observed the spin-magnetic form factor (spin com-
ponent of the magnetic form factor) utilizing the ability of
the XMD of LS separation (LS; orbital and spin moment).
Obtained spin-magnetic form factor will provide us more
precise knowledge about the ordered orbitals.

Experimental
The XMD measurement was performed using a five-

circle diffractometer with an electromagnet and a
refrigerator of liquid He flowing type. Magnetic field
strength was 3 kOe and the temperature of the specimen
crystal was kept at 5 K.

The reflection plane of the specimen was (001), and the
scattering angle at the specimen was 90 degree. The
magnetization direction was aligned along the scattering
vector by applying the magnetic field along the easy
magnetization axis [001]. This configuration made us
observe the spin-magnetic form factor selectively at the
reciprocal lattice points 001(l:odd). The magnetic form
factor was obtained by measuring the change in the
diffraction intensity caused by reversing the magnetic
field direction. Preliminary measurement of the
magnetization of the specimen crystal showed that the
magnetic field strength of 3 kOe was enough to saturate
the magnetization of the specimen when the magnetic
field was applied along the easy axis [001].

Result and Discussion
   Obtained spin-magnetic form factor µS(k) for the
reciprocal lattice points of 0 0 l (l=6,8,10,12) is shown in
Fig. 1. The values for 0 0 l (l=2,4) could not be obtained
because the X-ray energies for these reciprocal lattice
points are too low to be detected on a hard X-ray
beamline. The observed spin-magnetic form factor shows
almost negative values. This result is different from those
of other 3d transition metal elements of Fe[5,7], Ni[6] and
Co[8] which show almost positive values of the magnetic
form factors for the magnitude of the scattering vectors in
Fig. 1. The obtained spin-magnetic form factor should be
related to the ordered orbitals. Further analyses and
experiments are needed to elucidate the ordered orbitals
through the XMD measurements.
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