NdFeB#;iAa 1cms3
(RKIRILF—FE=57 MGOg)

VS
1000 cm3=(10 cm)3
6.9 kg
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Mdéssbauer study of spin reorientationin Y, ,Er, ,Fe,,B

M. Abe

Depariment of Physical Electrenics, Tokyo Instivute of Technology, Qokavama, Meguro-ki,

. Tokypo 152, Japan

;]

5. H. Liouand C. L. Chien

Department of Physics, The Jolins Hopkins University, Balifenore, Maryland 21218

N. C. Koonand B. N. Das

Naval Researcl Laboratory, Washington, DC 203755000

E. Callen

Department of Physics, The American University, d400 Massachusetis Ave., N W,

Washingtan, DC X6

Fe*” Mossbauer spectra were taken from 300 K down to 4.2 K for two single-crystal samples of
Y, Erg; Feyu B, one cut with its [001] axis normal to the surface, the other with its diagonal of
[100], [010], and [001] axes normal to the surface. The former sample has shown that the
angle between the Fe spin and the [001 | increases continuously below ~ 90 K. This
qualitatively agrees with the spin reorientation (i.c., the casy axis of magnetization rotates
away from the [001] toward [ 100] on cooling below ~ 90 K ) which have already been
observed by torque magnetometry. The latter sample has shown that the Fe spin actually
rotates continuously; abrupt change of Fe spin direction, which have been already suggested to
occur in Er,Fe B, does not oceur in Y, , Er, , Fe, B, The samples were so thick that the
intensity of strong absorption lines were saturated. We have derived a formula with which the
saturation effect can be corrected in order to determine the angle of the Fe spin direction

correctly.

I. INTRODUCTION
Some of the R,Fe B (R = rare-earth elements) com-
pounds exhibit spin reorientation transitions. In Nd, Fe L_1,[1,|
_ the easy axis of magnetization is directed along the
axis at room lemperature, but rotates away from the [001]
toward the [ 110] below ~ 135 K, the rotation angle reach-
ing ~27°at 4.2 K. Similar spin reorientation has also been
observed in Ho,Fe,,B.” In these compounds, not only the Fe

but also the rare-earth (Nd, Hao) ion, having a negative Ste-
vens factor er.. prefer to have their spins point alome the

study is to make it clear by Massbaver measurement which
of the two models apply to Y, , Er, , Fe, B,

Il. EXPERIMENT AND RESULT

A single crystal of Y| 4 Er, , Fe,, B has been grown by the
Czchralsky method. It was cut into two thin { ~60 um)
slices, one with the [001] normal 1o the surface, the other
with the [ 100], [010], and [001] making equal angles with
the normal, We refer to the former as a 1000 -samnale® and






