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It is known that most experimental data on the Hall effect in magnetic materials are
described essentially by the two-term equation

E, = RH + R.I. (1)

Here Ex - Hall emf, Ro and RI - classical and anomalous Hall coefficients. The quantity

RI is defined as the ratio Exs/ Is, where Exs and Is - spontaneous Hall emf and magnetiza-
tion, obtained by extrapolating the Ex(H) and I(H) curves from the region of magnetic fields
H larger than the technical-saturation field Hs' Near the Curie temperature, the values of
Exs and Is are caleculated by the method of thermodynamic coefficients [1,2], but in many cases
it is necessary to take into account here the classical Hall field ROH (see, e.g., [3]).
The coefficient R, defined in this manner is equal to the slope of the Ex(I) line in the
technical part of the magnetization curve at small H.

According to existing theoretical concepts, the temperature dependence of the anomalous
Hall coefficient RI is determined essentially by the change of the magnetic part of the elec-
tric resistance Ppp? i.e., the resistance corresponding to the scattering of the carriers by
the spin homogeneities (see, e.g., [4]). Indeed, a number of experiments have shown that

when the temperature is varied the coefficient R. depends linearly on P [5-8].

We present in this paper new experimental éata on the Hall effect in certain magnetic
materials with a large para-process. These results make it necessary to refine the existing
theoretical concepts concerning the nature of the anomalous Hall coefficient.

Figures 1la and b show plots of the Hall emf Ex against the magnetization I for differ-
ent temperatures in the case of gadolinium and an alloy of the invar type. We see that in the
region of the para-process the slope of the Ex(I) lines is independent of the temperature,
whereas in the technical part of the magnetizabtion curve this angle increases on approaching
the Curie point.

It follows from Figs. 2a and b +that the numerical values of the Hall coefficients
corresponding to the technical and para-process parts of the magnetization, are essentially
different.

K. P. Belov and one of us proposed in [9,10] to describe the Hall emf in the para-
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Fig. 1. Hall emf vs. magnetization at different temperatures: a - gadolinium, b -
alloy of the invar type (36% Ni, 58% Fe, 6% Co).

process region by means of the three-term expression:

E, = BH + RyI, + R,I,, (2)

where R 5 is the Hall coefficient corresponding to the true mesgnetization I
ference I - Is’
Subsequently, Volkov and Kozlova [8] have shown that relation (2) describes well the

Hall emf in nickel.

D egqual to the 4if-

The question connected with the pre-
Re, Ry 0% V—cm/A-G Ry B -#8 V=cm/A-G sence of the coefficient R, 1is not
v treated theoretically in the literature.
sl i ot ;
Ry=F(T) It is assumed that in the region of the
b para~process the change in the slope of

J5-

I+
25}

20k the curve is due to a decrease in the

Pl 3l magnetic inhomogeneities with increasing

" 2L true magnetization [3,11].

Our experimental data, shown in
Figs. 1 and 2, indicate that the coeffi-
w z;n .u'v 430 5'w T, cient R i is independent of the tempera-
ture, and consequently also of the degree

<

Fig. 2. Temperature dependence of the anomalous of spin disorder.
Hall coefficients corresponding to the technical
part of the magnetization curve Ry and to the

para-process region Ry: a - gadolinium, b - cients R and R, at the same temperature

I i
invar-type alloy. differ noticeably. For example, for

The numerical values of the coeffi-
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is almost half as large as the coefficient

gadolinium near the Curie point the coefficient R N
is three times the value of R..

RI, and for the invar alloy R i 1
It is interesting to note that, according to the data of Babushkina [7], the paramag-
netic constant RP of gadolinium, measured at temperatures greatly exceeding the Curie point,

is mumerically close to the values of R, obtained by us by measuring the Hall effect in gado-

linium at temperatures below the Curie ;oint. It follows therefore that the change of the
Hall emf in the paramagnetic and in the para-process regions can be described by the same
constant Rp = Ri’ which does not depend on the temperature, and consequently does not depend
on the over-all magnetic resistance Py

This fact is essentially new and calls for & special theoretical examination of the
nature of the anomalous Hall field in the region of the para-process.

The authors are grateful to L. A. Maksimov and X. P. Belov for interest in the work and
for taking part in the discussion of the experimental results.
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Tt was shown in [1] that if radiation from another laser is introduced into the reso-
nator of a ruby laser at the instant of Q-switching, then the laser emission spectrum coin-
cides fully with the spectrum of the introduced radiation. Further experiments were performed
by us using a single-frequency master generator (henceforth - first generator) operating in
the free-running regime (Fig. 1). The mode selector for the first generator was made up of
four TF-5 glass prisms with a total dispersion 15 ang, sec/ cm"l at A = 6943 3, and a diaphragm
Dl of 1.2 mm diameter. A single-frequency generation regime of the first laser was ensured
at 5% excess above threshold.

The electronic circuitry switching the Q of the second laser was triggered by one of
the spikes of the first laser. The time delay of the electronic circultry did not exceed

0.5 usec, thus ensuring rigid synchronization of the Q-switching time of the second laser
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